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Reality is created out of confusion and contradiction, and if you exclude those elements, 

you're no longer talking about reality.  

- Haruki Murakami   
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Chapter 1  

General introduction 

 

It wearies me, you say it wearies you; 

But how I caught it, found it, or came by it 

What stuff ’tis made of, whereof it is born 

I am to learn; 

And such a want-wit sadness makes of me, 

That I have much ado to know myself. 

- Antonio (The Merchant of Venice, Shakespeare 1.1.1–7) 

 

As Antonio complains, we do not exactly know what causes depression, nor what the exact 

consequences are. It is known that depression and obesity are related, but we also do not fully 

understand the interplay between depression and obesity, or which factors are underlying to 

the bidirectional association between these two disorders. It is uncertain which factors should 

be taken into account when treating one or both, or why prevention and treatment programs 

work for some but not for others. To date, it is unknown how to contain these widespread 

disorders and their impact on public health.  

 

1. Depression 

Depressive disorders are one of the most common mental disorders worldwide among adults 

(1) and involve considerable functional impairments (2,3). Depression is the second leading 

cause of global disability by years lived with disability (YLD), accounting for 8.2% of global 

YLDs (4). In the Netherlands, 7.5% of the population reported that they suffered from a 

depressive disorder in the past 12 months in 2017 (5), and one out of five adults had ever 

experienced a depressive episode during their life (6). Depressive disorders are more common 

in females and in those with a lower education (5,7). They not only have large consequences 

for the affected individuals and their families, but also cause a large social and economic 

burden. This is not only due to the costs of depression treatment itself, but also due to 

depression causing unemployment, termination of education and poor marital and parental 

functioning (8). In research, clinically relevant depression could be either determined through 

self-reported symptoms or through a psychiatric diagnosis using an clinical interview. 

Throughout this thesis, the term depression is used in its broadest meaning including both 
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depressive symptoms as well as clinical diagnosis. Where needed, depression diagnosis or 

self-reported symptoms will be specified to distinguish their different definitions. 

The diagnostic criteria for a depressive disorder are described in the Diagnostic and 

Statistical Manual of Mental Disorders (DSM, fourth edition in this thesis) (9). Using the 

DSM-IV criteria, depressive disorders can be diagnosed using a clinical interview. Someone 

is diagnosed with a major depressive disorder (MDD) when he or she suffers from a 

depressed mood, and/or a loss of interest or pleasure in daily activities. This must be 

accompanied by several of the following other symptoms: sleep problems, fatigue, feelings of 

worthlessness or excessive or inappropriate guilt, concentration or decision making problems, 

change in appetite or weight change, psychomotor agitation or retardation, and thoughts of 

death or suicide. One has to experience in total at least 5 out of the 9 described symptoms, and 

the symptoms need to be present during the largest part of the day, almost every day, for at 

least two weeks. Furthermore, the depressive disorder needs to result in impaired social, 

occupational and/or educational functioning. Dysthymia is a milder but more enduring type of 

depression where persons have a continuous mildly depressed mood for at least 2 years. 

The wide variety of symptom combinations makes MDD a heterogeneous syndrome. 

Affected individuals vary markedly in their symptom profiles, with some individuals 

experiencing depressive symptoms in opposite directions (e.g. less versus more appetite, less 

versus more sleep). The DSM-IV includes different depressive subtypes, such as the atypical 

and melancholic subtypes (9). Extensive research showed that atypical and melancholic 

subtypes are both clinically relevant (10,11). The atypical symptom profile is characterized by 

increased appetite (10,12), a heightened risk of obesity (13) and subsequent weight gain (11). 

The melancholic subtype is associated with weight loss, decreased appetite, insomnia, other 

melancholic symptoms (e.g. lack of responsiveness, early morning awakening, worse mood in 

the morning), and hypothalamic–pituitary–adrenal axis dysregulations (3,10,14). 

Depression frequently co-occurs with other mental disorders, like anxiety disorders, 

substance abuse and eating disorders (15–18). This comorbidity is associated with a higher 

severity, more disability, higher health care utilization, and with greater persistence and 

duration of the depressive episode as compared to a single depressive disorder (19–21). 

Several risk factors for developing depression have been recognized. Some of the most 

important are early life stress like childhood physical or emotional abuse or neglect (22), 

stressful life events during adulthood (23), and heritability (24). The underlying etiology of 

depression consists of complex interactive operations of genetic and environmental factors 
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(25) and it is not likely that one single factor will be fully responsible for development of a 

depressive episode. 

 

2. (Over)weight and obesity 

Overweight and obesity are usually determined using Body Mass Index, which is calculated 

as weight in kilograms divided by height squared in meters (kg/m2). The World Health 

Organisation (WHO) classifies persons up to age 70 with a BMI of <18.5 as having 

underweight, a BMI between 18.5 and 24.9 as having normal weight, from 25.0 to 29.9 as 

having overweight and 30.0 and above as having obesity (26). The prevalence of obesity 

increases worldwide, in 2014 39% percent of the world adult population was classified as 

being overweight, and 13% as having obesity (27). In 2017, 31.0% of the Dutch population 

was classified as having overweight, while 12.1% suffered from obesity (28). A high BMI is 

more common in females, older persons and those with a lower education (29). 

A high BMI can be an indication of poor physical health. There are also other weight-

related factors that can shed some light on one’s health status. Weight change in the past few 

years is one example, and is also important since changes in weight can be a signal of 

development of overweight and obesity, but also to malnutrition and frailty in the case of 

weight loss (30). Another indicator is waist circumference, which correlates with visceral fat 

and indirectly measures central adiposity (31). An increased risk to health is present when 

waist circumference exceeds 94 cm for men and 80 cm for women aged below 70 (32). 

Obesity and central adiposity pose major health consequences like cardiovascular diseases, 

diabetes mellitus, musculoskeletal disorders, some cancers, and also mortality (33–35). 

 

3. Depression, (over)weight and obesity 

Depression and obesity have been consistently associated, and this association appears to be 

bidirectional (36–38). Depression is related to the onset of obesity and vice versa. Moreover, 

many persons experiencing major depressive disorder and depressive symptoms have shown 

to subsequently gain weight (39–43), which is also one of the depression symptoms as 

described in the DSM-IV. However, associations between depression and weight loss are also 

known (39–41). Depression is associated with a range of different psychological and 

behavioral factors, like negative internal feelings and thoughts, unhealthy eating behavior and 

dietary intake. These psychological and behavioral factors are often itself associated to 

overweight and obesity. However, associations between depression, BMI and these adverse 

factors possibly connecting both have not been systematically investigated. Gaining insight in 
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the specific relationships between depression, BMI and their associated psychological and 

behavioral factors is important. This may help us to improve our understanding of how 

intervention strategies can prevent and treat these adverse factors associated with both 

depression and overweight and obesity. 

 

4. Factors associated with depression and (over)weight, and obesity 

4.1 Psychological: internal traits and thoughts 

Depression is related to various internal feelings, thoughts and specific traits. The association 

between depression and several personality traits such as higher neuroticism and lower 

extraversion and conscientiousness is well established (44,45). There is also a large body of 

research suggesting that specific personality traits are associated with a high BMI. A recent 

systematic review (46) found associations between personality traits neuroticism and to some 

extent extraversion as risk factors, and conscientiousness as a protective factor of a higher 

BMI. However, no studies have investigated whether the association between these 

personality traits and BMI is similar in persons with and without depression. 

Whereas personality traits are presumed to be global dimensions, reflecting a general 

vulnerability for negative emotionality and both physical and mental disorders, cognitive 

reactivity has been described as the more specific, cognitive manifestation of personality traits 

(47–50). Cognitive reactivity is the ease at which negative thinking patterns are reactivated 

through minor triggers (51). Several specific dysfunctional cognitive responses, such as 

hopelessness, rumination, aggression/hostility and anxiety sensitivity have been closely linked 

to depression, as both a cause and a consequence (48,49,52–58). While cognitive reactivity 

could possibly contribute to overweight and obesity, no studies have yet investigated the 

relationship between cognitive reactivity and BMI. The few studies into the associations 

between cognitive reactivity and other weight-related concepts (e.g. eating behavior, dietary 

intake) are inconclusive. Some find associations between negative affect, rumination and 

anxiety sensitivity and unhealthy eating styles and high calorie intake (59–62), but others do 

not (63,64). 

Depression and obesity are also associated to distorted body image (65,66). Body 

image is defined as a person’s body-related self-perceptions and self-attitudes, including 

body-related thoughts, feelings, and behaviors (67). While associations of both depression and 

obesity with body image are known, it remains unclear whether depression and obesity jointly 

affect body image, and whether their combined effects might be larger than the associations of 

depression and obesity with body image separately. As depression and obesity have been 
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consistently and bidirectionally associated (3–5), and are shown to have overlapping genetic 

bases (24), it can be expected that they augment the effect of one other. It might also be 

expected that depression is mainly influencing body image in normal weight individuals, as in 

those suffering from obesity, body image dissatisfaction is often already present reducing the 

relative influence of depression (68). 

 

4.2 Lifestyle behavior 

The relationship between depression and unhealthy lifestyle factors contributing to obesity 

has received considerable attention (69,70). Depression has repeatedly been related to 

unhealthy lifestyle aspects such as smoking, increased alcohol intake and physical inactivity 

(70). Previous studies also indicate that depression seems to be an important factor associated 

to dietary intake. Results show persons with higher depression severity to have a poorer 

overall diet quality (63,71–75) and higher dietary intake (76,77), to consume more fast-food, 

sweet foods, and less fruits and vegetables (78–80). However, some studies fail to find 

associations between depressive symptoms and dietary intake (77,81–83). These unhealthy 

lifestyle aspects like physical inactivity and unhealthy dietary intake are also related to obesity 

and weight gain (84–87). 

Another relevant lifestyle factor is the concept of unhealthy eating styles. Eating styles 

refer to a complex interplay amongst physiological, psychological, social and genetic factors 

that influence food preferences and quantity of dietary intake (88). Recent findings indicate 

that unhealthy eating styles, that are associated with current increased BMI and weight gain 

(89–92), might also be lifestyle factors associated with depression (93–100). Studies suggest 

depression to be a direct cause of unhealthy eating styles (93–100), although no longitudinal 

evidence is available yet. 

Three major unhealthy eating styles, with three corresponding theories, have been 

proposed in the literature. Emotional eating is based on the psychosomatic theory that 

assumes that some persons are unable to distinguish hunger from other bodily arousal (e.g. 

emotions) (101). External/uncontrolled eating is based on the externality theory suggests that 

exposure to attractive food and food-related external stimuli triggers eating (102), leading to 

uncontrolled or external eating. Restrained eating or cognitive restraint is based on the 

restrained theory that assumes some individuals to be chronic dieters, who constantly try to 

cognitively regulate their eating. However at some point this control breaks down due to 

“emotional turmoil”, and they start to overeat again (103). While in normal weight individuals 

this is considered as unhealthy behavior, in those with a high BMI cognitive restraint could be 
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indicative of an attempt to control overeating, thereby indicating relatively more healthy 

behavior (104). 

 

5. General aim and outline of this thesis  

In the earlier literature described above, researchers not always had the opportunity to study 

depression in its full heterogeneity, or to study the joint associations of depression and BMI 

simultaneously. Therefore, the aim of the current thesis is to gain a better understanding of 

how depression and (high) BMI are related, by examining their potential underlying 

associations with psychological and behavioral factors in great detail. A schematic overview 

of the contents of this thesis can be found in Figure 1. The aim of the first part of this thesis is 

to examine the associations of BMI with general and weight-related internal traits and 

thoughts, and to examine the role of depression in these associations. In chapter 2 the 

associations of personality traits and cognitive reactivity with BMI are examined, and is 

studied whether these associations are different for those with and without depressive/anxiety 

disorders. Chapter 3 examines whether depressive disorder, depressive symptoms, and BMI 

are separately and jointly associated with both perceptual body size and body image 

dissatisfaction. 

In the second part of this thesis, the focus will be on associations between depression 

and behavioral factors, and the role of BMI in these associations. The aim of chapter 4 and 

chapter 5 is to study the associations between depression disorders in their full clinical 

heterogeneity and three disordered eating styles; emotional, external and restrained eating. In 

two large cohorts, one with Dutch participants, and the other with European citizens, it is 

examined if and how participants with a diagnosis of current or remitted depression disorders 

differ in eating styles as compared to healthy controls or those without a diagnosis, and 

whether this is independent of BMI. In addition it is examined which specific depression 

characteristics (severity, symptom profiles, individual symptoms) are associated with 

emotional, external/uncontrolled and restrained eating. In chapter 6, it is investigated whether 

depression, unhealthy eating styles and/or their combination are associated with dietary 

intake. Dietary intake is measured with total energy intake, Mediterranean Diet Score, intake 

of sweet foods and intake of fast-food and savory snacks. 

Chapter 7 contributes to both the first and the second aim, as it is studied whether the 

combined effects of both internal traits (cognitive reactivity) and behavioral lifestyle factors 

(smoking, alcohol use, physical activity) along with biological dysregulations, and 
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antidepressant use explain weight gain in persons with a depressive disorder or high 

depressive symptoms, versus healthy controls. 

Finally, in chapter 8, the main findings of this thesis are summarized, and these 

findings and their implications are discussed. 

 

6. Cohorts studied in this thesis 

The current thesis is based on information of two large-scale studies, the Netherlands Study of 

Depression and Anxiety, and the MooDFOOD prevention study. 

 

6.1 Netherlands Study of Depression and Anxiety (NESDA) 

Data from the Netherlands Study of Depression and Anxiety (NESDA), an ongoing cohort 

study of persons with depressive and anxiety disorders and healthy controls were used. In 

order to represent diverse settings and developmental stages of psychopathology, 2981 adults 

(18-65 year) from the community, general practice and specialized mental health care were 

included at baseline. Exclusion criteria were a primary clinically overt diagnosis of other 

psychiatric disorders such as psychotic disorder, obsessive-compulsive disorder, bipolar 

disorder, or severe substance abuse disorder, and insufficient command of the Dutch 

language. Between September 2004 and February 2007, all participants underwent a baseline 

assessment containing an extended face-to-face interview conducted by a trained research 

assistant, which included a standardized diagnostic psychiatric interview (Composite 

International Diagnostic Interview (CIDI) version 2.1, (105)), blood sampling and self-report 

questionnaires. Every 2 years after the baseline assessment, face-to-face follow-up 

assessments were conducted. Follow-up assessments had a response of 87.1% (N=2,596) at 

the 2-year follow-up, 80.6% (N=2,402) at the 4-year follow-up, 75.7% (N=2,256) at the 6-

year follow-up, and 69.4% (N=2,069) at the 9-year follow-up. A detailed description of the 

NESDA study design can be found elsewhere (106). 

 

6.2 MooDFOOD depression prevention trial 

The MooDFOOD depression prevention trial is a randomized controlled trial (RCT), and its 

primary objective is to examine the feasibility and effectiveness of two different nutritional 

strategies to prevent a new episode of MDD in high-risk overweight persons with 

subsyndromal symptoms of depression. This prevention trial recruited a total of 1025 subjects 

in four different European countries (Germany, Spain, The Netherlands and United 

Kingdom). Inclusion criteria were being aged 18 to 75 years old, being overweight or obese 
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(body mass index (BMI) between 25–40 kg/m2) and reporting subsyndromal symptoms of 

depression as operationalized by the Patient Health Questionnaire (PHQ-9) score of at least 5 

(107). Exclusion criteria were an episode of major depressive disorder in the past 6 months 

(according to psychiatric DSM-IV criteria); use of antidepressant drugs or psychological 

interventions in the past 6 months; current eating disorder; history of psychosis, bipolar 

disorder, substance dependence or other severe, psychiatric disorder that requires specialized 

clinical attention; history of or planned bariatric surgery; currently pregnant or breastfeeding; 

current severe, life-threatening physical disease; severe cognitive impairment sufficient to 

limit the conduct of the study as assessed through research staff evaluation of participant’s 

ability to complete the screening instruments in an adequate manner; current adherence to 

supervised behavioral interventions or using specific dietary supplements that are competing 

with the MooDFOOD prevention trial multi-nutrient intervention. Between September 2015 

and October 2016, all participants underwent a baseline assessment containing an extended 

face-to-face interview conducted by a trained research assistant, which included a 

standardized diagnostic psychiatric interview (MINI 5.0 (108)), blood sampling and self-

report questionnaires. A detailed description of the MooDFOOD study design can be found 

elsewhere (107). 
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Figure 1: Outline of the current thesis 

Chapter 2: Association between cognitive reactivity & personality and BMI, stratified by psychopathology status 
Chapter 3: Depression, BMI and body image 
Chapter 4: Depression and eating styles in NESDA 
Chapter 5: Depression and eating styles in MooDFOOD 
Chapter 6: Depression, eating styles and dietary intake 
Chapter 7: Biopsychosocial mediators in depression and 4-year weight gain association 
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Abstract 

Objective: A range of biological, social and psychological factors, including depression and 

anxiety disorders, is thought to be associated with higher body mass index (BMI). Depression 

and anxiety disorders are associated with specific psychological vulnerabilities, like 

personality traits and cognitive reactivity, that may also be associated with BMI. The 

relationship between those psychological vulnerabilities and BMI is possibly different in 

people with and without depression and anxiety disorders. Therefore, we examined the 

relationship between personality traits, cognitive reactivity and severity of affective symptoms 

with BMI in people with and without depression and anxiety disorders.  

Methods: Data from 1,249 patients with current major depressive and/or anxiety disorder and 

631 healthy controls were sourced from the Netherlands Study of Depression and Anxiety. 

Linear and logistic regression analyses were used to determine the associations between 

personality traits (neuroticism, extraversion, conscientiousness), cognitive reactivity 

(hopelessness, aggression, rumination, anxiety sensitivity), depression and anxiety symptoms 

with BMI classes (normal: 18.5-24.9, overweight: 25-29.9, and obese: ≥30kg/m2) and 

continuous BMI. Due to significant statistical interaction, analyses were stratified for healthy 

individuals and depressed/anxious patients.  

Results: Personality traits were not consistently related to BMI. In patients, higher 

hopelessness and aggression reactivity and higher depression and anxiety symptoms were 

associated with higher BMI. In contrast, in healthy individuals lower scores on hopelessness, 

rumination, aggression reactivity and anxiety sensitivity were associated with higher BMI. 

Conclusion: These results suggest that, particularly in people with psychopathology, 

cognitive reactivity may contribute to obesity.  
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Introduction 

Overweight and obesity are among the leading global public health concerns (1,2). The 

prevalence of these conditions is high, with lifetime percentages of around 39% for 

overweight (body mass index; BMI ≥ 25) and 13% for obesity (BMI ≥ 30). A high BMI has 

been found to be associated with negative health outcomes, functional impairment, and 

increased mortality (3). BMI is influenced by a broad range of genetic, behavioral, 

environmental, and social factors (4–9). In addition, several psychiatric and psychological 

characteristics may make people more vulnerable for higher BMI. Psychiatric disorders such 

as depression and anxiety have been related to increased BMI, both cross-sectionally and 

longitudinally (3,5–11). Depression and anxiety disorders are highly comorbid (12) and are 

associated with specific psychological vulnerabilities that may also be associated with BMI. 

This paper focuses on the association of two psychological constructs that have been related 

to depressive and anxiety disorders - personality and cognitive reactivity – with BMI.  

Evidence from a large body of research suggest that specific personality traits are 

associated with a high BMI. A recent systematic review of Gerlach et al. (13) found 

associations between personality traits neuroticism and to some extent extraversion as risk 

factors, and conscientiousness as a protective factor of a higher BMI. However, results 

differed dependent on the samples studied. While the vast majority of the population-based 

studies showed more pronounced associations, the results within the clinical samples (e.g. 

patients with binge eating disorders, or obese patients undergoing bariatric surgery) were less 

consistent, some failing to find associations between personality and BMI (13).Although the 

association between depression/anxiety disorders and personality traits such as higher 

neuroticism and lower extraversion and conscientiousness is well established (14,15), no 

studies have investigated whether the association between these personality traits and BMI is 

similar in people with and without depression or anxiety disorders. Given the associations 

between depressive and anxiety disorders with BMI, the influence of disorder-related factors 

on BMI might predominate, thereby reducing the influence of personality characterist ics in 

diseased people. On the other hand, given the large impact of their disorder, people with a 

depressive or anxiety disorder might be more vulnerable to other risk factors for high BMI as 

well, thereby increasing the influence of a vulnerable personality. It has not been tested 

whether persons with and without psychiatric disorders might have differential association 

between BMI and personality.” 

Cognitive reactivity, which is strongly linked to personality, is another factor that is 

possibly associated to BMI. Whereas personality traits are presumed to be global dimensions, 
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reflecting a general vulnerability for negative emotionality and both physical and mental 

disorders, cognitive reactivity has been described as the more specific, cognitive 

manifestation of personality traits (16–19). Cognitive reactivity is the ease at which negative 

thinking patterns are reactivated through minor triggers (20). Several specific dysfunctional 

cognitive responses, such as hopelessness, rumination, aggression/hostility and anxiety 

sensitivity have been closely linked to depression and anxiety, as both a cause and a 

consequence (17,18,21–27). To date, no studies have investigated the relationship between 

cognitive reactivity and BMI. The few studies into the association of cognitive reactivity and 

other weight-related concepts (e.g. eating behavior, food intake) are inconclusive. Some find 

associations between negative affect, rumination and anxiety sensitivity and unhealthy eating 

styles and high calorie intake (28–31), but others do not (32,33). Furthermore, it is unclear 

what the role of depressive and anxiety disorders is in the potential association between 

cognitive reactivity and BMI. 

Since depression and anxiety disorders are significantly associated with specific 

personality traits and cognitive reactivity on the one hand, and to high BMI on the other hand, 

it is relevant to study the associations between personality traits, cognitive reactivity and BMI. 

Psychological vulnerabilities such as personality traits and cognitive reactivity could 

contribute to a high BMI. The aim of the current study therefore is to examine the association 

of personality traits and cognitive reactivity with BMI in a large group of people with and 

without depressive and/or anxiety disorders, and to test whether these associations are 

different for those with and without depressive/anxiety disorders. 

  

Methods 

Study sample  

Data from the Netherlands Study of Depression and Anxiety (NESDA), an ongoing cohort 

study of people with depression and anxiety disorders and healthy controls were used (34). In 

order to represent diverse settings and developmental stages of psychopathology, 2981 adults 

(18-65 years) from the community (19%), general practice (54%) and specialized mental 

health care (27%) were included at baseline. Exclusion criteria were a primary clinical 

diagnosis of psychotic disorder, obsessive-compulsive disorder, bipolar disorder, or severe 

substance abuse disorder, and insufficient command of the Dutch language. The research 

protocol was approved by the Ethical Committees of the contributing universities and all 

participants provided written informed consent. A detailed description of the NESDA study 

design can be found elsewhere (34). Between September 2004 and February 2007, all 
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participants underwent a baseline assessment containing an extended face-to-face interview 

conducted by a trained research assistant, which included a standardized diagnostic 

psychiatric interview (Composite International Diagnostic Interview (CIDI) version 2.1, (35)) 

and self-report questionnaires. The presence of major depressive disorder, dysthymic disorder, 

social phobia, panic disorder, agoraphobia, and general anxiety disorder was established with 

use of the CIDI interview. For the current study, we used baseline data of patients with a 

current (within the past six months) depressive and/or anxiety disorder (N = 1249) and 

healthy controls without a lifetime depression/anxiety disorder and without antidepressant use 

(N = 631), leaving out all others. In addition, we excluded underweight participants (n=123 

and n=65 in the patient and control group, respectively) because it can be expected that this is 

a specific group that differs from those with normal BMI (36), and this underweight group is 

outside the realm of the current research question. 

 

Measurements 

Overweight and obesity were determined with BMI (kg/m2). Objective and standardized 

assessments of height and weight were performed during the face-to-face interview. Body 

weight was measured on a standard balance beam scale to the nearest 0.1 kg, wearing light 

clothing and without shoes. Height was measured barefoot using a wall-mounted stadiometer 

to the nearest 0.1 cm. BMI was calculated as weight in kilograms divided by height in meters 

squared. BMI was studied both as continuous variable and categorical variable (categorized 

into normal (18.5-24.9), overweight (25.0-29.9) and obese (≥30)).  

Personality traits were determined by the NEO Five-Factor Inventory (NEO-FFI), a 

short form of the Revised NEO Personality Inventory (NEO-PI-R) (37). The NEO-FFI is a 

self-report questionnaire to determine personality traits containing 60 questions that analyze 

five main personality domains (neuroticism, extraversion, openness, agreeableness and 

conscientiousness), using a five-point scale (0 through 4). Psychometric studies indicated 

good psychometric properties for the NEO-FFI, with high internal consistency rates and good 

validity measures like facet scale stability and cross-observer validity (38,39).  

To measure cognitive reactivity, the Leiden Index of Depression Sensitivity-Revised 

(LEIDS-R, (20,40)) and the Anxiety Sensitivity Index (ASI, (41)) were used. The LEIDS-R is 

a self-report measure of cognitive reactivity to sad mood, measured with 34 items on a 5-point 

scale (0 (not at all) through 4 (very strongly), where a higher score means a more pronounced 

cognitive reaction). The LEIDS-R has been found to discriminate between never-depressed 

and recovered depressed groups (20,42). LEIDS-R scores are associated with biological 
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vulnerability markers of depression (43,44), and longitudinal studies also support the validity 

of the LEIDS-R as a measure of depression vulnerability (40,45–47). The LEIDS-R has 6 

subscales: hopelessness/suicidality, acceptance/coping, aggression, control/perfectionism, 

harm avoidance and rumination. The ASI is a 16-item self-report questionnaire, which 

measures the fear of anxiety related symptoms. The items are rated on a 5-point scale (0 

through 4, where a higher score means a more pronounced cognitive reaction). 

Furthermore, since severity of symptoms can be an indication as well as a 

consequence of cognitive reactivity, the severity of depressive and anxiety symptoms was 

assessed. The Inventory of Depressive Symptomatology – Self Report (IDS-SR) is a self-

administered questionnaire designed to assess the severity of depressive symptoms (48). The 

questionnaire consists of 30 items, each with four answering options (coded 0 through 3). The 

Beck Anxiety Inventory (BAI) is a 21-item self-report instrument with four answering options 

(coded 1 through 4) that assesses the overall severity of anxiety (49).  

The sample was described using demographic characteristics which included gender, 

age and years of education.  

 

Statistical analysis 

First, demographic variables were described for each group, showing the group sizes, means, 

standard deviations and percentages for categorical variables of sociodemographic variables, 

personality traits, cognitive reactivity and clinical symptoms. Second, to study the relation 

between the eight psychological vulnerability measures and BMI, associations between three 

personality traits, three cognitive reactivity and depressive and anxiety symptoms as 

determinants and BMI as continuous outcome measure were tested using linear regression 

analyses. Demographic variables age, gender and years of education were taken into account 

as control variables. Finally, to study whether the psychological vulnerability measures were 

related to overweight or to obesity, we used multinomial logistic regression analysis in the 

patient and the control groups, with BMI as the dependent variable, using normal BMI (18.5-

24.9 kg/m2) as reference category. Results were presented per SD increase, using standardized 

predictor variable scores.  

Analyses were stratified for the patient and control groups, to study the two groups 

separately of each other. To verify whether differences found between the patients and 

healthy controls were statistically significant, we tested whether the interaction term between 

psychopathology status * psychological vulnerability was significantly associated with 

continuous BMI as outcome. This was done for each standardized psychological vulnerability 
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variable, in the overall sample in models that also contained the direct terms 

(psychopathology status and standardized psychological predictor variables). Also, we 

checked whether the direction and strength of the associations between psychological 

vulnerability measures and BMI were different for the different psychiatric disorders 

(depressive versus anxiety disorders) included in our sample. This by comparing the 

regression coefficients, p-values and confidence intervals of the different linear regression 

analyses performed stratified for the different psychiatric disorders. Additionally, we checked 

the normality of residuals and multicollinearity statistical assumptions before starting the 

analysis, as well as the internal consistency of the questionnaires used. Results at level p 

<0.05 were considered to be significant. We used SPSS version 20.0 (IBM Corp., Armonk, 

NY, USA).  

 

Results 

Sample characteristics 

Table 1 shows the distribution of study characteristics of the 1249 patients (n =272 for 

depression disorder, n=238 for anxiety disorder, n=739 for comorbid depression and anxiety 

disorder) and 631 healthy controls. Patients had a mean age of 40.9 (SD=12.4), and had 

followed on average 11.6 years of education (SD=3.3). Around one third of the patients were 

male. Around half of the patients had a normal BMI, almost one third suffered from 

overweight, and 19.6% suffered from obesity. Healthy participants were on average 41.0 

years old (SD=14.7) and followed 12.8 years of education (SD=3.2). Less than half of the 

healthy controls were male. More than half of the healthy participants had a normal BMI, 

around one third had overweight, and 19.5% had obesity. Patients obtained higher 

neuroticism, cognitive reactivity and depression and anxiety symptom scores as compared to 

the healthy controls, whereas controls obtained higher extraversion and conscientiousness 

scores. The five questionnaires used (NEO-FFI subscales, LEIDS-R, ASI, IDS-SR and BAI) 

all showed a high internal consistency (Cronbach’s α = 75 to .84, .92, .89, .88 and .93 

respectively).  
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Table 1 

Demographic characteristics for patients with depressive and/or anxiety disorders and healthy 
controls 

 
Patients with depressive 
and/or anxiety disorders 
(N=1249) 

Healthy controls  
(N=631)    

Age, yrs 40.9(12.4)  41.0(14.7)  

Education, yrs 11.6(3.3) 12.8(3.2)  

Gender, male, % 34.0 38.7 

Continuous BMI 25.8(5.3) 25.1(4.6) 

BMI 18.5-24.9% 51.4 55.3 

BMI 25.0-29.9, % 29.0 31.2 

BMI ≥ 30, % 19.6 19.5 
Personality   

  Neuroticism 41.29(7.26) 26.91(7.39) 

  Extraversion 33.95(6.98) 42.19(6.15) 

  Conscientiousness 40.05(6.61) 44.64(5.42) 

Cognitive reactivity   

  Hopelessness 6.58(5.04) 1.60(2.15) 

  Aggression 5.99(4.79) 2.62(2.67) 

  Rumination 11.42(4.88) 4.80(3.94) 

  Anxiety Sensitivity 33.53(10.12) 23.35(5.46) 

Clinical symptomatology   

  Depressive symptoms (IDS) 30.43(12.65) 8.35(7.39) 

  Anxiety symptoms (BAI) 17.48(10.81) 3.88(4.66) 

Values are presented as mean (standard deviation) unless indicated otherwise. 

 

Tests for interaction 

We studied whether the association between psychological vulnerabilities and BMI differed 

between patients and controls by testing the interaction terms between psychopathology status 

* psychological vulnerability and associating those terms with continuous BMI as outcome. 

These interaction tests indicated that the association between the psychological predictor 

variables and continuous BMI differed with psychopathology status (Supplementary table 1). 

Of the nine interaction terms, those of neuroticism, hopelessness, aggression, rumination, 

severity of depression and severity of anxiety had p-values of <.05. This justified stratified 

analyses by psychopathology status. 

 

Personality, cognitive reactivity, clinical characteristics and BMI in patients 

Table 2 shows the associations of (standardized) personality, cognitive reactivity and clinical 

symptoms with BMI as continuous outcome variable for 1249 depressed/anxious patients. The 

associations between psychological vulnerabilities and BMI did not substantially differ for the 



26 
 

different psychiatric disorders (MDD versus dysthymia and anxiety disorders; data not 

shown), and therefore results are presented for the disorders combined. Preliminary 

assumption checking revealed no violation of statistical assumptions. Linear regression 

analyses showed significant positive associations of cognitive reactivity subscales’ 

hopelessness and aggression, depressive and anxiety symptoms with BMI. The multinomial 

logistical regression analyses showed that depressive symptomatology was related to an 

increased odds for overweight relative to normal BMI (odds ratio (OR) 1.24, 95% confidence 

interval (CI) 1.01-1.45) (Table 3). In line with our findings with continuous BMI, higher 

hopelessness, higher aggression, higher depressive symptoms and higher anxiety symptoms 

were related to an increased odds for obesity, relative to normal BMI (hopelessness, OR 1.20, 

95% CI 1.04-1.40; aggression, OR 1.17, 95% CI 1.01-1.36; depressive symptoms, OR 1.56, 

95% CI 1.30-1.87; anxiety symptoms, OR 1.25, 95% CI 1.08-1.44; Table 3). 

 

Table 2 

Association between personality traits and cognitive reactivity as determinants, and BMI 
(continuous) as outcome variable in 1249 patients and 631 healthy controls  

 

Patients Healthy controls 

BMI BMI 

Beta p-value Beta p-value 

Personality     
  Neuroticism .02 .50 -.06 .15 
  Extraversion .01 .72 .09 .03 
  Conscientiousness -.01 .86 .02 .55 
Cognitive reactivity     
  Hopelessness .07 .02 -.12 .003 
  Aggression .07 .02 -.07 .07 

  Rumination -.01 .77 -.08 .04 
  Anxiety Sensitivity .01 .65 -.19 .55 
Clinical symptomatology     
  Depressive symptoms (IDS) .13 <.001 .02 .66 
  Anxiety symptoms (BAI) .09 .001 -.04 .34 

Linear regression analyses were done for all predictor variables separately  

Analyses are adjusted for age, education and gender as covariates  

Results are presented per standard deviation (SD) increase in the standardized predictor variables. 

SD scores patients: neuroticism, 7.24; extraversion, 6.69; conscientiousness, 6.63; hopelessness, 5.06; 

aggression, 4.83; rumination, 4.89; anxiety sensitivity, 10.18; IDS, 12.75; BAI, 11.17. 

SD scores controls: neuroticism, 7.37; extraversion, 6.17; conscientiousness, 5.40; hopelessness, 2.15; 

aggression, 2.67; rumination, 3.94; anxiety sensitivity, 5.45; IDS, 7.46; BAI, 4.85. 
 

Personality, cognitive reactivity, clinical characteristics and BMI in healthy controls 

Table 2 shows the associations of (standardized) personality, cognitive reactivity and clinical 

symptoms with BMI as continuous variable for the 631 healthy controls. Preliminary 

assumption checking revealed no violation of statistical assumptions. In contrast to the 
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patients, linear regression analyses showed significant negative associations between 

extraversion, hopelessness, rumination and BMI. The multinomial logistical regression 

analyses showed that higher extraversion were related to an increased odds for overweight, 

relative to normal BMI (OR 1.26, 95% CI 1.01-1.59). Lower hopelessness, aggression, 

rumination and anxiety sensitivity were related to an increased odds for obesity, relative to 

normal BMI (hopelessness, OR 0.31, 95% CI 0.14-0.67; aggression, OR 0.53, 95% CI 0.32-

0.89; rumination, OR 0.62 95% CI 0.42-0.90; anxiety sensitivity, OR 0.59, 95% CI 0.53-0.98; 

Table 3). Other personality traits and depression/anxiety symptoms were not related to BMI. 

 

Table 3  
Association between personality traits and cognitive reactivity as determinants, and BMI categories 

as outcome variable (N=1249 for patients, N=631 for healthy controls) 
 Patients Healthy controls 
 BMI 25 – 29.9

 a
  

OR (95% CI) 
BMI ≥ 30

a
 

OR (95% CI) 
BMI 25 – 29.9

 a
 

OR (95% CI) 
BMI ≥ 30

a
 

OR (95% CI) 

Personality     
  Neuroticism 1.05 (0.88-1.26) 1.08 (0.88-1.33) 0.94 (0.74-1.05) 0.75 (0.54-1.04) 
  Extraversion 0.99 (0.86-1.15) 1.03 (0.87-1.22) 1.26 (1.01-1.59)

b
 1.23 (0.90-1.67) 

  Conscientiousness 1.00 (0.88-1.15) 0.96 (0.83-1.12) 1.14 (0.92-1.42) 1.08 (0.81-1.46) 
Cognitive reactivity     
  Hopelessness 1.00 (0.87-1.15) 1.20 (1.04-1.40)

b
 0.71 (0.46-1.08) 0.31 (0.14-0.67)

b 

  Aggression 0.98 (0.85-1.11)  1.17 (1.01-1.36)
b
 0.89 (0.66-1.21) 0.53 (0.32-0.89)

b 

  Rumination 1.02 (0.87-1.20) 1.01 (0.84-1.21) 0.88 (0.69-1.15) 0.62 (0.42-0.90)
b 

  Anxiety Sensitivity 0.89 (0.77-1.03) 0.98 (0.84-1.16) 1.15 (0.83-1.60) 0.59 (0.53-0.98)
b 

Clinical Symptomatology     
  Depressive symptoms (IDS) 1.24 (1.01-1.45)

c
 1.56 (1.30-1.87)

d
 1.15 (0.82-1.63) 0.87 (0.54-1.42) 

  Anxiety symptoms (BAI) 1.06 (0.93-1.21) 1.25 (1.08-1.44)
c
 1.13 (0.75-1.68) 0.56 (0.29-1.09) 

Multinomial logistic regression analyses were done for all the predictor variables separately  

Results are presented per standard deviation (SD) increase in the standardized predictor variables. 

SD scores patients: hopelessness, 5.06; aggression, 4.83; rumination, 4.89; anxiety sensitivity, 10.18; neuroticism, 7.24; 

extraversion, 6.69; conscientiousness, 6.63; IDS, 12.75; BAI, 11.17. 

SD scores controls: hopelessness, 2.15; aggression, 2.67; rumination, 3.94; anxiety sensitivity, 5.45; neuroticism, 7.37; 

extraversion, 6.17; conscientiousness, 5.40; IDS, 7.46; BAI, 4.85. 

Abbreviations: OR, odds ration; IDS, Inventory of Depressive Symptoms; BAI, Beck Anxiety Index 

Adjusted for gender, age, years of education 
a
 The reference category is BMI 18.5 – 24.9 

b
 P < 0.05  

c
 P <0.01 

d
 P < 0.001 

 

Discussion 

The current study found no associations between personality traits and BMI in the patient 

group, and in healthy controls only between high extraversion and a high BMI. In 

depressed/anxious patients, we observed that higher hopelessness and aggression scores were 

associated with higher BMI. In addition, higher symptoms of both depressive and anxiety 
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symptomatology were related to a higher BMI among patients. In contrast, in healthy 

controls, we found that all cognitive reactivity subscales were inversely associated with higher 

BMI, suggesting that a relatively favorable, protective cognitive profile was associated with a 

higher BMI. These results were only present in people with obesity but not in those with 

overweight, suggesting that relationships between cognitive reactivity and weight only occur 

in those with a substantial higher than normal BMI.  

According to our hypothesis and earlier research, a relationship was found between 

higher extraversion and higher BMI in the healthy controls. However, despite the large 

sample size, no relationship was found between personality traits and BMI in the patient 

group, or between other personality traits and BMI in the healthy controls. This is not in 

accordance with the recent systematic review of Gerlach et al. (13), which found significant 

associations between neuroticism and to a lesser extent extraversion as risk factors, and 

conscientiousness as a protective factor and high BMI in both population and clinical 

samples. Some of the studies reviewed by Gerlach et al. found that eating behavior moderated 

the relation between personality and BMI. It is possible that the associations between 

neuroticism, conscientiousness and BMI are only present in people with specific eating styles 

(emotional and restrained eating), which the current study did not measure. This needs to be 

further researched in future longitudinal research. 

 The current study is the first to investigate the associations between cognitive 

reactivity and BMI, finding a relationship with two higher cognitive reactivity measures and 

higher BMI in the patient group, and a relation in the opposite direction between all cognitive 

reactivity measures and BMI in the healthy controls. All but two (32,33) previous population-

based studies on weight-related concepts, investigating psychiatrically healthy controls, found 

associations between higher negative affect, rumination and anxiety sensitivity, and a poor 

diet and unhealthy eating styles (29–31,50). These studies used however small to medium 

sample sizes (n = 16 – 200). Moreover, since there are clear associations between 

depression/anxiety and cognitive reactivity (17,18,21–26), the relationship between cognitive 

reactivity and the weight-related concepts could be mainly driven by the presence of 

depression and anxiety, which is a factor not considered in general population studies. A 

review by Gibson (28) found two clinical studies investigating the relationship between 

cognitive reactivity and eating styles in which this relationship appeared to be reversed. They 

found an association between lower, as opposed to higher, cognitive reactivity and comfort 

eating or binge eating (51,52). These studies suggest that comfort eating and binge eating can 

be used to provide short term distraction from negative affect and rumination. However, 
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Gibson states that in the long term, most studies find that comfort eating is associated with a 

higher negative effect, rumination and stress, and thereby (indirectly) with a greater risk of 

obesity (28).  

In the healthy control group, we observed that more favorable, lower cognitive 

reactivity was associated with higher BMI. This suggest there is a psychiatrically healthy 

control group that seems to be protected from the detrimental effects of higher BMI by having 

a ‘healthier’ and more resistant cognitive reactivity profile. This is supported by some studies, 

which also suggest the existence of a healthy obese group who seem resilient to the negative 

psychological consequences of overweight and obesity (53–59). These studies found evidence 

for the so called “jolly fat” hypothesis, in which the obese were hypothesized to be jollier, and 

therefore obesity was believed to protect against depression, in specific subgroups (60). One 

possible explanation could be that those with a high BMI but without the negative 

psychological characteristics, belong to a specific subgroup characterized by high resilience, 

better coping strategies and a reduced cognitive response to mood fluctuations (61).  

 The current study has several important strengths. The first is the large sample of 

patients with depression and anxiety disorders (N=1249) as well as the large healthy control 

sample (N=631). In addition, psychiatric diagnoses are defined by a well-validated structured 

psychiatric interview. Also, patients were recruited in the community, general practice and 

specialized mental health care facilities, which contributes to the generalizability of our 

findings. This study also has some limitations. First, since this is an observational, cross-

sectional study, it is not possible to draw definitive conclusions about causality. Future 

longitudinal research is necessary to assess whether BMI is a consequence or a cause of 

personality and cognitive reactivity, and to fully understand the role of depression and anxiety 

disorders in these relationships. Second, the current study included relatively few people with 

morbid obesity, and as a consequence it is not possible to generalize the present findings to 

this specific group. Third, the use of BMI instead of other measures of obesity like waist 

circumference or visceral adipose tissue might have influenced the results. When only taking 

BMI into account, there is a chance of incorrectly assigning people with a high muscle mass 

or fat-free mass to the overweight or obese groups. However, in the general population, there 

are relatively few people with a very high muscle mass as opposed to people with a high fat 

mass, and therefore we believe that this chance of misclassification is rather low. In addition, 

the correlation between BMI and waist circumference is high (see for example (62)) and 

therefore, we consider BMI to be an adequate measurement of obesity. Fourth, this study did 

not collect any information about the eating styles of the participants. Since eating styles, and 
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accompanying eating disorders are clearly prevalent in patients with overweight and obesity 

(63), it is not known whether the associations found are also related to eating styles or eating 

disorders. Finally, as the analyses were explorative with a lot of comparisons tested, there is a 

risk of finding relations by chance. However, since this article has an explorative nature, we 

decided on not correcting for multiple testing. One important reason is that many of the 

variables are correlated, and taking into account multiple testing by e.g. Bonferroni might be 

too conservative. Also, findings were largely consistent for continuous and categorical BMI. 

 In conclusion, this study indicates that in patients with depression and/or anxiety, more 

severe cognitive reactivity and more severe symptomatology may contribute to a higher BMI. 

At the same time, we need to realize that there seems to be a group of obese people who do 

not suffer from severe cognitive reactivity, and may actually be less psychological vulnerable 

compared to their non-obese counterparts. Depression and anxiety disorders seem to 

discriminate between obese with and without a vulnerable cognitive profile. Discovering 

mechanisms that keep the resilient obese subgroup protected from mental disorders could 

provide us with new insights for creating optimal prevention and therapy strategies. 
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Supplementary Table 1 

Tests for interaction between psychological determinants and psychopathological status 
(patients no/yes) in the association with continuous BMI 

 b SE-b p 

BMI    

  Neuroticism -1.41 0.66 .01 

  Psychopathological status -1.63 1.12 .15 

  Neuroticism*Psychopathology 0.08 0.03 .02 

BMI    

  Extraversion 0.46 0.50 .34 

  Psychopathological status 2.40 1.54 .12 

  Extraversion*Psychopathology -0.05 0.04 .227 

BMI    

  Conscientiousness 0.73 0.50 .14 

  Psychopathological status 2.98 1.88 .11 

  Conscientiousness*Psychopathology -0.05 0.04 .25 

BMI    

  Hopelessness -3.81 0.88 .<.001 

  Psychopathological status  -0.66 0.36 .07 

  Hopelessness*Psychopathology 0.46 0.10 <.001 

BMI    

  Aggression -2.31 0.65 <.001 

  Psychopathological status -0.44 0.37 .23 

  Aggression*Psychopathology 0.31 0.08 <.001 

BMI    

  Rumination -1.79 0.56 .001 

  Psychopathological status -0.11 0.50 .83 

  Rumination*Psychopathology 0.16 0.06 .006 

BMI    

  Anxiety Sensitivity -0.84 0.72 .25 

  Psychopathological status -0.95 1.03 .36 

  Anxiety Sensitivity*Psychopathology 0.05 0.04 .17 

BMI    

  Severity of depression -0.57 0.76 .45 

  Psychopathological status -1.43 0.47 .002 

  Severity of depression *Psychopathology 0.06 0.03 0.04 

BMI    

  Severity of anxiety -1.78 0.88 .0.04 

  Psychopathological status -0.70 0.67 .06 

  Severity of anxiety *Psychopathology 0.12 0.04 .001 

Psychological predictor variables are standardized. 
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Abstract 

Objective: Depression and body mass index (BMI) are known to be associated with body 

image, however, their independent or joint effects on body image in adults are largely 

unknown. Therefore, we studied associations of depression diagnosis, severity, and BMI with 

perceptual body size (PBS) and body image dissatisfaction (BID).  

Methods: Cross-sectional data from 882 remitted depressed patients, 242 currently depressed 

patients and 325 healthy controls from the Netherlands Study of Depression and Anxiety were 

used. Depressive disorders (DSM-IV based psychiatric interview), standardized self-reported 

depressive symptoms (Inventory of Depressive Symptomatology) and BMI were separately 

and simultaneously related to body image (the Stunkard Figure Rating scale) using linear 

regression analyses. Thereafter, interaction between depression and BMI was investigated. 

Analyses were adjusted for demographic and health variables.  

Results: Higher BMI was associated with larger PBS (B=1.13, p<.001) and with more BID 

(B=0.61, p<.001). Independent of this, depression severity contributed to larger PBS (B= 

0.07, p<.001), and both current (B=0.21, p=.001) and remitted depression diagnosis (B=0.12, 

p=.01) as well as depression severity (B=0.11, p<.001) contributed to BID. There was no 

interaction effect between BMI and depression in predicting PBS and BID.  

Discussion: In general, depression (current, remitted and severity) and higher BMI contribute 

independently to a larger body size perception as well as higher body image dissatisfaction. 

Efforts in treatment should be made to reduce body dissatisfaction in those suffering from 

depression and/or a high BMI, as BID can have long-lasting health consequences, such as 

development of anorexia and bulimia nervosa and an unhealthy lifestyle. 

  



37 
 

Introduction 

Depression and obesity are among the most prevalent and disabling disorders worldwide, both 

causing major public health problems (1,2). They have also been consistently associated, and 

this association appears to be bidirectional (3–5). The negative impact of depression and 

obesity on social and occupational functioning, somatic health, and a healthy lifestyle is 

substantial (6–14). In addition, both depression and obesity are associated with distorted 

perceptual and attitudinal body image (15–17). Distorted body image has been associated with 

a number of unfavorable consequences, such as worse psychosocial functioning (18,19), 

poorer health behavior (20–22), and anorexia and bulimia (23–25). However, it is not known 

whether depression and obesity jointly affect body image, and whether their combined 

associations might be greater than the separate associations of depression and obesity with 

body image separately. Modifying body image could be an important target in depression 

treatment (26), especially in individuals with a high BMI. However, in adults, associations 

between depression, obesity and body image have never been properly investigated, and the 

joint association of depression and obesity remains unknown.  

Body image is defined as a person’s body-related self-perceptions and self-attitudes, 

including body-related thoughts, feelings, and behaviors (27). The concept of body image 

includes at least two components: perceptual body size (i.e., estimation of one’s body size, 

which can be distorted when different from actual body size) and attitudinal body image (i.e., 

affective, cognitive, and behavioral concerns with one’s body size) (28). Attitudinal body 

image comprises aspects of body image dissatisfaction, shape and weight concerns and 

overvaluation of body shape and weight (29–33). These attitudinal body image constructs are 

related, but distinct.  

The majority of the research on associations between depression and body image has 

focused on adolescents, and found associations between both depressive disorder and 

depressive symptoms and distorted body image (34,35). Of the few previously published 

studies on the associations between depression and body image in adults, only one studied 

patients with major depressive disorder as established by formal diagnostic criteria versus 

healthy controls (36), but failed to find significant associations. The other studies 

operationalized depression by using one overall symptom severity score (32,37–40), all 

finding significant associations between higher depression severity and greater body image 

dissatisfaction.  

Dissatisfaction with body image seems palpable in those who suffer from obesity and 

rather unconventional in individuals with a normal body weight (17). However, findings from 
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some studies are more counterintuitive, as they showed no association between BMI and body 

image dissatisfaction (41). It has been suggested that this might be due to differences in 

stigmatizing experiences (42), or to the fact that in certain individuals, continuation of weight 

loss or gain beyond a certain threshold does not lead to further changes in dissatisfaction (41). 

Another factor possibly influencing the BMI-body image association is depression. As 

depression and obesity have been consistently and bidirectionally associated (3–5), and are 

shown to have overlapping genetic bases (43), it can be expected that they may augment the 

effect of one other. It might also be expected that associations between depression and body 

image are most pronounced in normal weight individuals, as in those with obesity, body 

image dissatisfaction may be already high, thereby reducing the influence of depression on 

body image in individuals with obesity (17). One former study in adolescents found 

depression to be associated with body image dissatisfaction only in normal and overweight 

groups (44), an however another adult study found depression to be associated with more 

body dissatisfaction across all BMI groups (40). Another recent study also found associations 

between depression, BMI, and body image dissatisfaction, in female undergraduates, 

including these variables in a single model (45). No information was provided on possible 

interactions between depression and BMI. As both separate and joint associations of 

depression and BMI with body image remain unclear, the aim of the current study is to 

examine whether depressive disorder, depressive symptoms, and BMI are associated with 

both perceptual body size and body image dissatisfaction. As a second aim, the joint 

associations of depression and obesity on perceptual body size and body image dissatisfaction 

were investigated. 

 

Materials and methods 

Study sample 

Data from the Netherlands Study of Depression and Anxiety (NESDA), an ongoing cohort 

study of persons with depressive and anxiety disorders and healthy controls were used. In 

order to represent diverse settings and developmental stages of psychopathology, 2981 adults 

(18-65 year) from the community (19%), general practice (54%) and specialized mental 

health care (27%) were included at baseline. Exclusion criteria were a primary clinical 

diagnosis of psychotic disorder, obsessive-compulsive disorder, bipolar disorder, or severe 

substance abuse disorder, and insufficient command of the Dutch language. The research 

protocol was approved by the Ethical Committees of the contributing universities and all 

participants provided written informed consent. A detailed description of the NESDA study 
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design can be found elsewhere (46). Between September 2004 and February 2007, all 

participants underwent a baseline assessment containing an extended face-to-face interview 

conducted by a trained research assistant, which included a standardized diagnostic 

psychiatric interview (Composite International Diagnostic Interview (CIDI) version 2.1, (47)), 

blood sampling and self-report questionnaires. Approximately every 2 years after the baseline 

assessment, face-to-face follow-up assessments were conducted. Follow-up assessments had a 

response of 87.1% (N=2,596) at 2-year follow-up, 80.6% (N=2,402) at 4-year follow-up, 

75.7% (N=2,256) at 6-year follow-up, and 69.4% (N=2,069) at 9-year follow-up. This paper 

is based on data of the 9-year follow-up wave in which body image dissatisfaction was 

measured. Data of earlier waves were used to create psychiatric status groups. We excluded 

participants with pure current or pure remitted anxiety disorders without depression diagnosis 

(n=195), those on whom data on psychiatric disorders was inconclusive due to too many 

missing CIDI follow-up data (n=13), and participants with missing data on the body image 

questionnaire (n=378). Finally, we also excluded those with underweight (BMI<18.5), due to 

a small sample (n=31), and because it can be expected that underweight participants represent 

a specific group that differs from those with normal BMI or overweight.. Thus, our final 

sample contained 1452 participants. Those with missing data on the body image variable were 

at the 9-year follow-up significantly younger (p<.001), more often male (p=.03), had a lower 

education (p=.01), experienced more severe depressive symptoms (p=.01) and had more often 

a diagnosis of current (p<.001) or remitted (p=.02) depression. No differences in BMI were 

found.  

 

Depression measurements 

During each assessment, presence of a DSM-IV depressive (MDD, dysthymia) or anxiety 

disorder (panic disorder with or without agoraphobia, generalized anxiety disorder, social 

phobia, agoraphobia) was established using the CIDI (47). At the 9-year follow up, all 

participants were classified as either 1) a control subject, 2) having a remitted disorder, or 3) 

having a current diagnosis based on information from baseline to 9-year follow up. Control 

subjects were defined as having no lifetime history of depressive or anxiety disorders at all. 

Persons in the remitted group had a lifetime history of depression disorder but no diagnosis in 

the past 6 months as diagnosed with the CIDI, and current patients had diagnosed depressive 

disorder (major depressive disorder, dysthymia) in the past 6 months.  

At 9-year follow-up, severity of depressive symptoms in the past week was assessed 

with the 30-item Inventory of Depressive Symptomatology - Self Report (IDS-SR, range 0 - 
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84; (48)). Items were scored from 0 (‘no problems’) to 3 (‘severe problems’) and a sum score 

was computed and standardized. In order to further improve clinical interpretability, the sum 

score was categorized into 5 standard categories: none (score 0-13), mild (score 14-25), 

moderate (score 26-38), severe (score 39-48) and very severe (≥ 49) (48) . 

 

Body image measurements 

Figure ratings to compose body image categories were obtained at the 9-year follow-up using 

the Stunkard Adult Figure Rating Scale, which consists of nine adult female/male silhouettes 

increasing in size from very thin (one) to very heavy (nine). Subjects were asked to “circle the 

silhouette that looks most like you” (item 1) and “circle the silhouette that best shows how 

you would like to look” (item 2) (49). From these responses, we obtained the variables 

“perceptual body size” (item 1: values 1-9) and “perceived ideal body size” (item 2: values 1-

9) respectively, as was done previously (30,31,38).  

Body image dissatisfaction was defined as perceptual body size minus perceived ideal 

body size (30,31). A score closer to 0 in either direction represents low body image 

dissatisfaction, whereas a score farther away from 0 in either direction represents high body 

image dissatisfaction. In accordance with previous studies (31,38), three body image 

dissatisfaction categories were made: persons who want to bigger silhouette (≤ -2), persons 

who are satisfied (-1 to 1), persons who want a smaller silhouette (≥ 2). As only 3 participants 

scored <=-2, we decided to drop this category because it can be expected that this group 

differs in underlying pathology from those who are satisfied or unsatisfied because they want 

to have a smaller silhouette. Thus, body image dissatisfaction was used as a dichotomous 

variable (satisfied versus want to have a smaller silhouette). Body image dissatisfaction was 

also used as a continuous variable, combining the groups who scored -1 and 0 as done by 

Fitzgibbon et al. (2000) and Lynch et al. (2007) (30,50). 

 

Sociodemographic and lifestyle and health variables 

The socio-demographic variables age, sex, years of education and ethnicity were assessed 

during the interview. The lifestyle and health variables included in this study were kept 

similar to the variables included in previous studies to improve comparability. Lifestyle and 

health variables were measured at 9-year follow-up and contained smoking, alcohol use, body 

mass index (BMI) and chronic diseases. Smoking was operationalized by number of cigarettes 

per week. Alcohol use was expressed in number of drinks per week. Body weight and body 

height were measured at each visit by a trained research assistant. BMI was calculated as 
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weight kilograms divided by height squared in meters (kg/m2). Three BMI categories were 

made: normal weight (BMI 18.5-24.9), overweight (BMI 25-29.9) and obesity (BMI >29.9). 

The number of self-reported current somatic diseases for which participants received medical 

treatment (i.e. heart disease, epilepsy, diabetes, osteoarthritis, stroke, cancer, chronic lung-

disease, thyroid disease, liver disease, intestinal disorders and ulcers) were counted. 

 

Statistical analyses 

Nine-year follow-up sample characteristics were described as means and standard deviations, 

or percentages.  

Unadjusted linear regression analyses were performed to assess whether depression 

diagnosis (with healthy controls as the reference category), depression severity and 

continuous BMI were associated separately to perceptual body size and in a second analysis, 

body image dissatisfaction. For the regression analyses, depression severity and BMI were 

standardized to make effects comparable. Thereafter, multivariable models were made for 

each of the independent variables, depression diagnosis, depression severity or BMI,, adjusted 

for age, gender, years of education, ethnicity, smoking, alcohol use and number of chronic 

diseases. Finally depression diagnosis or severity were combined with BMI in the same 

model, along with potentially confounding variables (i.e. age, gender, education, ethnicity, 

smoking, alcohol use, and number of chronic diseases).  

To conduct the main analyses with complete data of the variables included in the 

current analyses, first, multiple imputation was performed. In our final study sample 

(N=1449), there were 191 missing values on BMI. These missing values were assumed to be 

missing completely at random, as there were no systematic differences between the missing 

values and the observed values. With use of the SPSS multiple imputation procedure, 5 

imputations were obtained as this should give an efficiency of 99% compared to using an 

infinite number of imputations (51). Variables which were non-normally distributed were log 

transformed before entered in the multiple imputation, and back transformed afterwards. In 

line with the guidelines for multiple imputation as described by Sterne et al. (2009) (52), the 

following variables were included in the multiple imputation procedure: age, gender, years of 

education, ethnicity, BMI of all the assessments (year 0 till year 9), cigarette and alcohol use, 

number of chronic diseases, depression diagnosis and severity, and the variables perceptual 

body size and perceived ideal body size.  

Hereafter, to further investigate the potential interaction between depression and BMI, 

it was tested whether the interaction term between depressive diagnosis or depression severity 
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* continuous BMI was significantly associated with perceptual body size or body image 

dissatisfaction as outcome. Depression diagnosis or severity and BMI were also included in 

these analyses. To illustrate the results of these analyses, histograms were made to visualize 

the mean perceptual body size and mean rates of dissatisfaction of depression diagnosis 

groups or IDS clinical category groups, across the three BMI categories.  

The regression coefficients reported in this paper were based on multiple imputed data, 

and were combined using Rubin’s Rules (51). As an additional analysis, we ran the analyses 

on the original data without imputations. As some previous papers included body image 

dissatisfaction as a dichotomous variable (30,31,38), and this might be a clinically relevant 

measure, we also reran all analyses using dichotomous instead of continuous body image 

dissatisfaction. Before running the analyses, it was briefly tested whether the interaction term 

between depressive diagnosis or depressive symptoms * gender was significantly associated 

with perceptual body image or body image dissatisfaction as outcome. 

Analyses were conducted using SPSS version 22.0 (IBM Corp., Armonk, NY, USA). 

A p-value of <0.05 was considered statistically significant. 

 

Results 

Descriptives 

Participant’s mean age was 51.8 (SD=13.1). Of the three depression diagnosis groups, the 

healthy control group had the lowest percentage of females (59.2%) and the highest number 

of years of education (M=13.9, SD=3.2, Table 1). The healthy controls had a mean BMI of 

25.9 (SD=4.8), the remitted patients on average 26.4 (SD=4.7), and the current patients had a 

BMI of 27.0 (SD=5.1), BMI was not significantly different across groups. Current patients 

contained the most smokers (25.7%), and had relatively the highest number of chronic 

diseases. As expected, current patients also showed the highest severity of depressive 

symptoms. Significant differences between patients and healthy controls were also found for 

body image. On a scale from 1 to 9, the average perceptual body size in the healthy control 

group was 4.3 (SD= 4.1), in the remitted group it was 4.5 (SD= 1.4), and for the current 

patients 4.7 (SD= 1.4). In the healthy control group, 79.0% of the participants were satisfied 

with their body size, as compared to 70.1% of the remitted and 64.1% of the current patients. 
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Table 1: Sample characteristics for complete cases (NESDA cohort at 9 year follow-up) 

 Controls 
N = 325 

Remitted 
depressive 
disorders 

N = 882 

Current 
depressive 
disorders 

N = 242 

Total 
group  
N = 1449 

p-value 

Demographics      
  Age (mean, sd) 51.1 (14.6) 52.2 (12.9) 52.1 (11.6) 51.8 (13.1) .50 

  Gender (%, female) 59.2 69.6 69.4 67.2 .002 
  Education (mean, sd) 13.9 (3.2) 12.9 (3.1) 12.7 (3.2) 13.1 (3.3) <.001 
  Ethnicity (%, North European) 96.7 96.0 95.1 96.0 .63 

Lifestyle and health      
  BMI (mean, sd) 26.0 (4.8) 26.5 (4.7) 27.0 (5.1) 26.5 (4.8) .06 

  Smoking (%)  12.3 24.6 25.7 22.0 <.001 
   No. cigarettes/day (median ,IQR) 63.0 (82.5) 70.0 (84.0) 70.0 (119.0) 70.0 (70.0) .22 
  Alcohol use (drinks/week) (median, IQR) 3.7 (7.2) 3.7 (8.0) 1.0 (8.2) 3.7 (8.0) .52 

  No. chronic diseases (%)      <.001 
   0 57.1 40.0 34.3 42.9  

   1-2 37.8 49.8 53.5 47.7  
   > 2 5.1 10.2 12.2 9.4  
Severity of depressive symptoms (mean, sd)  6.2 (5.2) 14.5 (9.5) 28.9 (12.5) 15.0 (11.7) <.001 

  None 90.4 53.6 10.8 54.6 <.001 
  Mild 8.9 33.4 31.4 27.4  

  Moderate 0.7 11.2 36.3 13.2  
  Severe/very severe 0 1.7 21.5 4.6  
Body size perception (mean, sd) 4.3 (1.3) 4.5 (1.4) 4.7 (1.4) 4.48 (1.42) <.001 

Body image dissatisfaction (mean, sd) 0.9 (0.9) 1.1 (0.9) 1.3 (1.0) 1.1 (0.9) <.001 
  0-1 (%) 78.5 70.6 63.6 71.2 .001 

 ≥ 2 (%) 21.5 29.4 36.4 28.8  

IQR= inter quartile range 
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Depression, BMI and perceptual body size 

Unadjusted linear regression analyses showed that patients with a remitted depressive disorder 

as well as with those with a current depressive disorder perceive their body size as larger as 

compared to the healthy controls (Table 2, model 1). Higher depression severity was also 

associated to a higher perceptual body size, and those with a higher BMI also perceived their 

body size as being larger. After correction for sociodemographic and lifestyle variables, only 

BMI, but not depression diagnosis or severity, was associated to perceptual body image 

(Table 2, model 2). When adding both depression diagnosis and BMI into the analyses 

simultaneously, results showed only BMI to remain associated to perceptual body size (Table 

2, model 3). Adding depression severity and BMI into the analyses simultaneously showed 

both to be associated to perceptual body size (Table 2, model 4).  

 

Depression, BMI and body image dissatisfaction 

Unadjusted linear regression analyses showed that both patients with a remitted and a current 

depressive disorder had higher body image dissatisfaction than the healthy controls (Table 2, 

model 1). Higher depression severity and higher BMI were also associated to greater 

dissatisfaction. This remained unchanged after correction for sociodemographic and lifestyle 

variables (Table 2, model 2). When depression diagnosis and BMI were added into the 

analyses simultaneously, both depression diagnosis and BMI remained associated with body 

image dissatisfaction (Table 2, model 3). Adding depression severity and BMI simultaneously 

into the analyses also showed both to be associated to body image dissatisfaction (Table 2, 

model 4).  

We studied whether the association between depression and body image differed 

between BMI groups by testing the interaction terms between depression * BMI and 

associating those terms with perceptual body size and body image dissatisfaction. The 

interaction tests indicated that the association between depression diagnosis or depression 

severity and perceptual body size did not differ with BMI level (p-values were .70 and .19 for 

remitted and current depression interaction terms, and .42 for depression severity interaction 

term). Likewise, associations between depression diagnosis or severity and body image 

dissatisfaction did not differ with BMI (p-values .68, .49 and .90 for depression diagnosis and 

severity respectively). 
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Table 2: Linear regression analyses examining the associations of depression diagnosis, depression severity and BMI 
with perceptual body size or body image dissatisfaction (N=1449) 

 Perceptual body size 

 Unadjusted 
 

 
Model 1 

Covariate adjusted 
 

 
Model 2 

Covariate adjusted, 
depression diagnosis 

& BMI entered 
Model 3 

Covariate adjusted 
depression severity 

& BMI entered 
Model 4 

 Ba  p-value B a p-value B a p-value B a p-value 

Depression diagnosis         
  Healthy controls Ref. Ref. Ref. Ref. Ref. Ref. n.a. n.a. 

  Remitted patients 0.24 .01 0.09 .31 0.07 .25 n.a. n.a. 
  Current patients 0.45 <.001 0.21 .08 0.14 .08 n.a. n.a. 

Depression severity 0.17 <.001 0.04 .30 n.a. n.a. 0.07 .007 

BMI (kg/m2) 1.11 <.001 1.13 <.001 1.13 <.001 1.13 <.001 

 Body image dissatisfaction 

Depression diagnosis  

  Healthy controls Ref. Ref. Ref Ref. Ref. Ref. n.a. n.a. 
  Remitted patients 0.09 .002 0.13 .03 0.12 .01 n.a. n.a. 
  Current patients 0.21 <.001 0.25 .002 0.21 .001 n.a. n.a. 

Depression severity 0.18 <.001 0.10 <.001 n.a. n.a. 0.11 <.001 

BMI (kg/m2) 0.60 <.001 0.60 <.001 0.61 <.001 0.61 <.001 
a B represents standardized regression coefficients.  
Characteristics are entered into the univariable unadjusted regression analyses separately first (model 1). Thereafter, 
multivariate analyses are done for depression diagnosis, depression severity or BMI separately, adjusted for age, 

gender, years of education, ethnicity, smoking, alcohol use and number of chronic diseases (model 2). Finally, 
multivariate analyses are done separately for depression diagnosis (model 3) and depression severity (model 4) 

together with BMI, adjusted for age, gender, years of education, ethnicity, smoking, alcohol use and number of chronic 
diseases. 



46 
 

 This was illustrated by histograms in figure 1, that showed that, as compared to 

healthy controls and remitted patients, the current patient group showed to have the largest 

perceptual body size and the largest mean dissatisfaction. This was true for all BMI categories 

(normal weight, overweight and obesity). Results for IDS symptom categories similarly 

showed that, as compared to those with none or mild symptoms, those with moderate to (very) 

severe symptoms showed the largest perceptual body size and highest frequency of 

dissatisfaction. This was true for overweight and obese BMI categories.  

Using dichotomous body image dissatisfaction instead of the continuous variable, 

showed similar results (Table 3), as did using complete cases in the analyses (data not shown). 

No significant interaction terms were found between depression diagnosis or severity and 

gender in associations with perceptual body size or body image dissatisfaction (p-values 

between .14 and .74) suggesting that associations were consistent across men and women. 
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 Perceptual body size   
a. 

 

b. 

 

 Body image dissatisfaction   
c. 

 

d. 

 

Figure 1: Associations between a.) depression diagnosis and perceptual body image, b.) depression severity and perceptual bod y image,  

c.) depression diagnosis and body image dissatisfaction and d.) depression severity and body image dissatisfaction, per BMI categ ory (normal weight n=662, overweight n= 496, obesity 

n=291) 
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Table 3: Logistic regression analyses examining the associations between depression diagnosis, depression 
severity and BMI, and dichotomous body image dissatisfaction (N=1449) 

 Body image dissatisfaction 

 Unadjusted 
 

 
 

Model 1 

Covariate 
adjusted 

 
 

Model 2 

Covariate adjusted, 
depression 

diagnosis & BMI 
entered 

Model 3 

Covariate adjusted 
depression 

severity & BMI 
entered 

Model 4 

 ORa p-value ORa p-value ORa p-value ORa p-value 

Depression diagnosis         

  Healthy controls Ref. Ref. Ref. Ref. Ref. Ref. n.a. n.a. 
  Remitted patients 1.59  .003 1.23 .13 1.43 .07 n.a. n.a. 
  Current patients 2.11 <.001 1.54 .04 1.66 .04 n.a. n.a. 

Depression severity 1.41 <.001 1.24 .001 n.a. n.a. 1.44 <.001 

BMI (kg/m2) 5.25 <.001 6.00 <.001 6.04 <.001 6.22 <.001 
a 
OR= Odds Ratio for standardized coefficients 

Characteristics are entered into the univariable unadjusted regression analyses separately first (model 1). 
Thereafter, multivariate analyses are done for depression diagnosis, depression severity or BMI separately, 

adjusted for age, gender, years of education, ethnicity, smoking, alcohol use and number of chronic diseases 
(model 2). Finally, multivariate analyses are done separately for depression diagnosis (model 3) and depression 

severity (model 4) together with BMI, adjusted for age, gender, years of education, ethnicity, smoking, alcohol 
use and number of chronic diseases. 
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Discussion 

In this large-scale cohort study, we found robust associations between depression, higher BMI 

and both larger perceptual body size as well as greater body image dissatisfaction. We are the 

first to show that when combining depression severity and BMI in one model, both were 

significantly associated to higher perceptual body size and to more body image 

dissatisfaction. Similarly, when combining depression diagnosis and BMI in one model, both 

were significantly associated to more body image dissatisfaction. BMI was more strongly 

associated to both perceptual body image and body image dissatisfaction than depression. Our 

results also show that associations of depression with perceptual body size and body image 

dissatisfaction are similar across different BMI levels.  

The results of this study are in line with previous findings that show associations 

between depression severity and both perceptual body size and body image dissatisfaction 

(32,37–40). We are the first to study associations between depression diagnosis and body 

image dissatisfaction in adults. In accordance with the “scar hypothesis”, research has shown 

depression to leave lasting changes in cognitions such as dysfunctional attitudes (e.g. 

personalization, overgeneralization) and attributional style (attribute negative events to 

internal, stable, and global causes) (53–56). In Becks classical theory of depression, 

"distortion of body image" is included among the cognitive symptoms of depression (26)). 

Therefore, it might be that depression could contribute to a worse body image. However, the 

theoretical framework in adolescents states that distorted body image due to changing body 

shapes can contribute to depression (34,35). Thereby, previous evidence suggests that the 

association between depression and body image might be bidirectional. It is also possible that 

both depression and body image dissatisfaction are caused by a third factor. For example, a 

study with female students showed that experiencing weight stigma due to a high BMI was 

associated with both depressive symptoms as well as body image dissatisfaction (45). 

In accordance with a recent systematic review and meta-analysis (17), we found 

associations between a higher BMI and both a larger perceptual body size and more body 

image dissatisfaction. When depression and BMI were combined in one model, only 

associations between BMI and perceptual body size remained significant. Associations 

between high BMI and a larger perceptual body size have been reported earlier (57–60) and 

overestimation of body size in individuals with obesity is found (61). It is however an 

interesting finding that this association seems irrespective of mood. As changes in cognition 

due to depression could also contribute to a higher perception, the joint effects of both BMI 

and depression could have led to an even higher perceptual body size. No previous studies 
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specifically focused on the joint associations of depression and BMI on perceptual body size. 

However, Pimenta et al. (2009) included the results of both variables and did adjust for BMI 

when associating depression to perceptual body size (36). Their results are in line with the 

current findings, as after adjustment for BMI and sociodemographic variables, no significant 

association between depression diagnosis and perceptual body size was found (36). For body 

image dissatisfaction, in the current study, in models containing both depression and BMI, the 

associations of both BMI and depression with body image dissatisfaction remain significant. 

Also, while both depression and BMI are associated to body image dissatisfaction, the effect 

of BMI is the strongest. Goldschmidt et al. (2016), Masheb and Grillo (2003) and Richard et 

al. (2016) previously studied associations between depressive symptoms and body image 

dissatisfaction and adjusted these analyses for BMI. In line with our findings, results of all 

three studies showed that depression was significantly associated to body image 

dissatisfaction after adjustment for BMI and other sociodemographic variables (32,37,40). 

Because the associations of BMI with body image dissatisfaction were not reported, we could 

not compare the association of BMI with body image dissatisfaction. In the current study, 

overall no significant interaction between depression and BMI was found, and associations 

between depression and body image were consistent across BMI levels. As no other studies 

investigated the interaction of depression and BMI in association with body image, it is not 

possible to compare our results with previous findings. The results of the current study 

suggest that body image dissatisfaction could be a target in the treatment of those who suffer 

from depression in combination with a high BMI. Modifying dysfunctional body image-

related thoughts, feelings, and behaviors (62), could subsequently reduce adverse mental and 

physical health consequences such as low self-esteem (18,19), eating disorders (23–25), 

physical inactivity, alcohol use and smoking (20–22). 

There are some important strengths to the present study, such as the use of a large 

generalizable group of participants, recruited from community, general practice and 

specialized mental health care, and the fact that it is the first study to investigate associations 

between depression diagnosis and body image dissatisfaction in an adult population. 

Additionally, body weight was measured by a trained interviewer rather than using self-

reported weight. However, some limitations should also be noted. The main limitation 

concerns the validity of the Stunkard Adult Figure Rating scale (49) as an accurate measure of 

a body image dissatisfaction. Whereas in general women tend to internalize a thin appearance 

ideal (63), for men the ideal body is one of lean muscularity (64,65). The Figure Rating scale 

may not be precise enough to distinguish between overweight or obesity and muscularity. 
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Although in the current study sex did not significantly modify the associations between 

depression and body image dissatisfaction and we presented results for men and women 

combined, women tended to be more dissatisfied than men. Studies of Friedman et al. (2002), 

Goldschmidt et al. (2016) and Pimenta et al. (2009) do present stratified results, however they 

do not perform statistical tests to validate the necessity (36,37,39). We believe it is necessary 

to first ‘proof’ that there is truly evidence of gender modification by testing gender 

interaction. As these studies didn’t do so, it remains difficult to compare results. Furthermore, 

no information on experience of weight stigma or social stigma was available, while studies 

suggest strong associations between stigma and both depression (45,66) and obesity (42,45). 

Finally, while the associations between depression and body image might be bidirectional, 

this study relied on cross-sectional data and thereby no conclusions about causality can be 

made.  

In summary, our findings are the first to indicate that patients with a remitted or 

current depressive disorder are more frequently dissatisfied with their body. We also confirm 

that those with higher depression severity, as well as those with a higher BMI, are more often 

dissatisfied. Persons with a high symptom severity and/or high BMI also seem to perceive 

their body as larger. BMI seems to be more strongly associated to both outcomes than 

depression. Associations between depression and body image did not vary across BMI levels. 

Given the current findings, efforts in treatment should be made to reduce body image 

dissatisfaction in those suffering from depression, especially in those with a high BMI, as 

body image dissatisfaction can have long-lasting consequences in both mental and physical 

health.  
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a. 

 

b. 

 

Supplementary Figure 1: Associations between a.) depression diagnosis and body image dissatisfaction and b.) depression severity and body image 
dissatisfaction, per BMI category (N=1449) 
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Abstract 

Background: Depressed persons have been found to present disturbances in eating styles, but 

it is unclear whether eating styles are different in subgroups of depressed patients. We studied 

the association between depressive disorder, severity, course and specific depressive symptom 

profiles and unhealthy eating styles.  

Methods: Cross-sectional and course data from 1060 remitted depressed patients, 309 

currently depressed patients and 381 healthy controls from the Netherlands Study of 

Depression and Anxiety were used. Depressive disorders (DSM-IV based psychiatric 

interview) and self-reported depressive symptoms (Inventory of Depressive Symptomatology) 

were related to emotional, external and restrained eating (Dutch Eating Behavior 

Questionnaire) using analyses of covariance and linear regression.  

Results: Remitted and current depressive disorders were significantly associated with higher 

emotional eating (Cohen’s d=0.40 and 0.60 respectively, p<.001) and higher external eating 

(Cohen’s d=0.20, p=.001 and Cohen’s d=0.32, p<.001 respectively). Little differences in 

eating styles between depression course groups were observed. Associations followed a dose-

response association, with more emotional and external eating when depression was more 

severe (both p-values <.001). Longer symptom duration was also associated to more 

emotional and external eating (p<.001 and p=.001 respectively). When examining individual 

depressive symptoms, neuro-vegetative depressive symptoms contributed relatively more to 

emotional and external eating, while mood and anxious symptoms contributed relatively less 

to emotional and external eating. No depression associations were found with restrained 

eating.  

Discussion: Intervention programs for depression should examine whether treating disordered 

eating specifically in those with neuro-vegetative, atypical depressive symptoms may help 

prevent or minimize adverse health consequences. 
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Introduction 

In the modern Western society, depression is the most frequently diagnosed mental disorder 

(1,2). While associations between depression and somatic and biological health have been 

recognized earlier (3), only recently there has been attention for the link between depression 

and food-related behavior. This is a relevant topic to examine as well, as unhealthy diet and 

eating styles can contribute to depression’s negative health consequences such as increased 

morbidity and mortality (3). One of these consequences of depression is obesity (4), for which 

diet is notoriously important.  

Depressed persons have been found to present both disturbances in dietary patterns 

(5,6) as well as in eating styles (7–15). Eating styles refer to a complex interplay amongst 

physiological, psychological, social and genetic factors that influence food preferences and 

quantity of food intake (16). Eating styles can influence depression indirectly by inducing 

unhealthy dietary patterns and obesity (7,17,18), which have shown to increase the risk of 

subsequent depression (4–6). In addition, a few cross-sectional studies show high depressive 

symptoms to be associated to unhealthy eating styles (7–15). There seems to be a vicious 

circle, possibly going both ways, in which a systematic understanding of the important direct 

association from clinical depression to eating styles is lacking. 

Three different eating styles, based on three psychological theories, have been 

identified over the past decades. The psychosomatic theory on emotional eating assumes that 

some people are unable to distinguish hunger from other bodily arousal (e.g. emotions) (19), 

while the externality theory on external eating suggests that exposure to attractive food and 

food-related external stimuli triggers eating (20). The restrained theory on restrained eating 

assumes individuals with overweight and obesity to be chronic dieters, who constantly try to 

cognitively regulate their eating. However at some point this control breaks down due to 

“emotional turmoil”, and they start to overeat again (21). 

 Previous studies that showed cross-sectional associations between depressive 

symptoms and eating styles (7–15), all operationalized depression by using one overall 

severity of symptoms score in general populations, and thereby have limited generalizability 

to clinical samples. Two studies only included females (8,9), and one only investigated 

adolescents (10). Also, in three studies, the participants’ mean body mass index was above 

30kg/m2 (indicating obesity; (8,9,11)). None of these studies actually investigated patients 

with major depressive disorder as established by formal psychiatric diagnostic criteria. 

Furthermore, symptom heterogeneity among individuals diagnosed with major depressive 

disorder is well-established, and some clear subtypes of depression (e.g. atypical versus 
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melancholic symptom profiles) have been successfully verified (22,23). The atypical 

symptom profile is characterized by increased appetite (24,25), a heightened risk of obesity 

(26) and subsequent weight gain (27), and consequently likely represents a group of patients 

who are at risk for unfavorable eating styles. Moreover, studies show depression to be related 

to disturbances in neurobiological appetite-related processes (3,28,29). Associations are found 

with metabolic disturbances (3) like the functioning of the hormone leptin, which is involved 

in appetite regulation. Increasing evidence indicates that depression is associated with reduced 

leptin signaling to the central nervous system (28,29), specifically within the atypical 

depression subtype. This work indicates that depression might be associated with eating styles 

by affecting appetite-regulating processes. However, due to the lack of studies relating 

specific depressive symptoms to eating styles, it remains unclear whether depression is 

consistently associated with emotional, external and restrained eating, and whether different 

associations with eating styles exist between different subgroups of depression. 

Since depressive symptoms and unhealthy eating styles are shown to be associated, 

and eating styles can also induce unfavorable health outcomes like unhealthy dietary patterns 

and obesity, it is crucial to have a thorough understanding of the associations between 

depression and unhealthy eating styles. Therefore, this study investigates the cross-sectional 

and longitudinal associations between depression disorders in their full clinical heterogeneity 

and three disordered eating styles; emotional, external and restrained eating. In a large cohort, 

we will examine if and how participants with a diagnosis of current or remitted depression 

disorders differ in eating styles as compared to healthy controls. In addition we will examine 

which specific depression characteristics (severity, symptom profiles, individual symptoms), 

and changes in depressive disorder characteristics (course, duration) are associated with 

emotional, external and restrained eating. 

 

Materials and methods 

Study sample 

Data from the Netherlands Study of Depression and Anxiety (NESDA), an ongoing cohort 

study of people with depressive and anxiety disorders and healthy controls were used. In order 

to represent diverse settings and developmental stages of psychopathology, 2981 adults (18-

65 year) from the community (19%), general practice (54%) and specialized mental health 

care (27%) were included at baseline. Exclusion criteria were a primary clinically overt 

diagnosis of other psychiatric disorders such as psychotic disorder, obsessive-compulsive 

disorder, bipolar disorder, or severe substance abuse disorder, and insufficient command of 
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the Dutch language. The research protocol was approved by the Ethical Committees of the 

contributing universities and all participants provided written informed consent. A detailed 

description of the NESDA study design can be found elsewhere (30). Between September 

2004 and February 2007, all participants underwent a baseline assessment containing an 

extended face-to-face interview conducted by a trained research assistant, which included a 

standardized diagnostic psychiatric interview (Composite International Diagnostic Interview 

(CIDI) version 2.1, (31)) and self-report questionnaires. Every 2 years after the baseline 

assessment, face-to-face follow-up assessments were conducted. Follow-up assessments had a 

response of 87.1% (N=2,596) at the 2-year follow-up, 80.6% (N=2,402) at the 4-year follow-

up, 75.7% (N=2,256) at the 6-year follow-up, and 69.4% (N=2,069) at the 9-year follow-up. 

This paper is based on data of the 9-year follow-up wave in which eating styles were 

measured. Data of earlier waves was used to create psychiatric status groups. 

 

Depression measurements 

During each assessment, presence of a DSM-IV depressive (MDD, dysthymia) or anxiety 

disorder was established using the CIDI (31). At the 9-year follow up, all participants were 

classified as 1) a control subject, 2) having a remitted depressive disorder, or 3) having a 

current diagnosis based on information from baseline to 9-year follow up. Control subjects 

were defined as having no lifetime history of depressive or anxiety disorders at all. Persons in 

the remitted group had a lifetime history of depression disorder but no diagnosis in the past 6 

months as diagnosed with the CIDI, and current patients had CIDI-diagnosed depressive 

disorder (major depressive disorder, dysthymia) in the past 6 months. Nine year follow-up 

data was available for 2069 participants. After excluding participants with pure anxiety 

disorders (n=195), on whom data on psychiatric disorders was inconclusive due to too many 

missing follow-up data (n=13), and persons with missing data on the psychological eating 

styles (n=111), the final study sample consisted of 1750 participants (381 controls, 1060 

participants with a remitted depressive disorder, and 309 with a current depressive disorder).  

 At 9 year follow-up, severity of depressive symptoms in the past week was assessed 

with the 30-item Inventory of Depressive Symptomatology - Self Report (IDS-SR, range 0 - 

84; (32)). Items were scored from 0 (‘no problems’) to 3 (‘severe problems’). In line with 

previous studies, symptoms were recoded into dichotomous variables, with a score of 0 or 1 

indicating the symptom was not present, and a score of 2 or 3 indicating presence of the 

symptom (33,34). The separate items weight loss and weight gain were recoded into a single 

three-category variable: no change (score of 0 or 1 on both variables), decreased weight (score 
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of 2 or 3 on weight loss), or increased weight (score of 2 or 3 on weight gain). Increased 

appetite and decreased appetite were recoded similarly. The item asking about diurnal 

variation was recoded to distinguish those with worse mood in the morning from those with 

no diurnal variation or no worse mood in the morning.  

In order to further improve clinical interpretability, individual symptoms were 

categorized into symptom clusters, as was done earlier in similar ways (33,35,36) . Three 

symptom clusters were made: mood symptoms, somatic/ vegetative symptoms and cognitive 

symptoms. For each cluster, a sum score was created. In the somatic/vegetative cluster, the 

items ‘weight loss’, ‘weight gain’, ‘decrease in appetite’, and ‘increase in appetite’ were 

added separately, however participants could only obtain a score on either decreased or 

increased appetite/weight, not on both. As a result, the mood sum score potentially ranged 

from 0 to 30, the cognitive sum score ranged from 0 to 12, and the somatic/vegetative sum 

score ranged from 0 to 42. Furthermore, presence of individual depressive symptoms was 

assessed. Individual dichotomous depressive symptoms were used to get an impression of the 

role of the melancholic and atypical depression features.  

To investigate the associations of the prior course of depressive disorders with eating 

styles, the following six course groups were created based on 12-month diagnosis status at 

baseline and at the 2- 4-, 6- and 9-year follow-ups (persons were allowed to have one missing 

observation): 1) control group, 2) new episode onset, 3) persistently remitted course, 4) 

relapsing course, 5) remission, and 6) chronic course (for details, see Supplementary table 1 

and (37)). Furthermore, duration of depressive symptoms was determined as percentage of 

time with depressive symptoms during each of the 2-year intervals between the follow-up 

assessments, as assessed by the calendar method of the Life Chart interview (38). Time with 

symptoms between assessments was averaged to calculate the average percentage of time 

with symptoms over the 9-year period.  

 

Eating styles 

At the 9-year follow up, the short version Dutch Eating Behavior Questionnaire (DEBQ) 

(39,40) was used to assess emotional eating (6 items, e.g. “Do you have a desire to eat when 

you are irritated?”), external eating (7 items, e.g. ”If food smells and looks food, do you eat 

more than usual?”) and restrained eating (7 items, e.g. “Do you try to eat less at mealtimes 

than you would like to eat?”). Response categories range from 1 ‘never’ to 5 ‘very often’. The 

full version DEBQ scales have high internal consistency, high validity for food consumption, 

and high convergent and discriminative validity (39,41). The current study showed , using 
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exploratory factor analysis, that all items in this analysis had primary loadings over .57, with 

the mean factor loadings being .84 for the emotional eating scale, .79 for the external eating 

scale and .67 for the restrained eating scale. The non-target loadings (loadings in factors that 

the item was not intended to measure) had a mean value of .15, .09 and .14 for the emotional, 

external and restrained eating scales respectively, with an overall range from .01 to .30. 

Internal consistency for the three subscales was adequate (emotional eating α = .95, external 

eating α = .82, restrained eating α = .91). The inter-correlation between emotional and 

external eating was found to be .52, .29 between emotional and restrained eating, and .17 

between external and restrained eating.  

 

Sociodemographic and lifestyle and health variables 

Age, sex, years of education and ethnicity were assessed during the interview. Lifestyle and 

health variables were measured at 9-year follow-up and contained current and former 

smoking, current alcohol use and current body mass index (BMI). Current smoking was 

operationalized by number of cigarettes per week using the The Fagerstrom Test for Nicotine 

Dependence (42). Typical alcohol use during the past year was expressed in number of drinks 

per week using the AUDIT questionnaire (43). Body weight was measured at each visit by a 

trained research assistant. BMI was calculated as weight kilograms divided by height squared 

in meters (kg/m2). Antidepressant use was assessed at 9-year follow up by asking participants 

to bring their medication containers. These were classified according to the Anatomical 

Therapeutic Chemical (ATC) classification (44). Antidepressants were grouped according to 

type into the following three groups: tricyclic antidepressants (TCA’s) (ATC code: N06AA), 

selective serotonin reuptake inhibitors (SSRIs) (ATC code: N06AB), and other 

antidepressants. For total antidepressant use, a dichotomous yes/no variable was computed.  

 

Statistical analyses 

Analyses were conducted using SPSS version 22.0 (IBM Corp., Armonk, NY, USA). In the 

analyses with depression diagnosis or severity of depression as predictors, a p-value of 0.05 

was considered statistically significant.  

First, 9-year follow-up sample characteristics were described as means and standard 

deviations, or percentages. All subsequent analyses were adjusted for age, gender, years of 

education, and ethnicity. Analyses of covariance (ANCOVA) were used to determine 

differences in the three unhealthy eating styles (outcome variables) in the remitted and current 

depression groups as compared to healthy controls, using post-hoc Bonferroni corrections to 
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analyze the differences between the three groups. For significant results, Cohen’s d (Mean1 – 

Mean2 / SDpooled) was determined as an estimation of effect size. Linear regression analyses 

were used with overall severity of depressive symptoms, and specific depressive symptom 

clusters as predictor variables and eating styles as outcome. Severity and symptom clusters 

were standardized before entered into the model, to make their effects comparable. The 

predictor variables were entered into the model separately. 

Hereafter, some additional analyses were performed. We checked whether 

dichotomous antidepressant use was of influence in the association between depression 

diagnosis or severity and eating styles, by adding this variable to the ANCOVA and linear 

regression analyses as a covariate. It was also examined whether there was an interaction 

effect of gender by adding interaction terms of gender*psychopathology, since stratification 

for gender was done in some earlier studies (7,10,13,14). In another analysis emotional and 

external eating styles were controlled for each other, since emotional and external eating were 

positively correlated (r=.52). Finally, to study whether the associations between depression 

and eating styles were independent of a range of lifestyle and health variables, multiple linear 

regression analyses were performed. Analyses related depression severity, general 

(sociodemographic) and lifestyle (BMI, smoking, alcohol use) characteristics to eating styles. 

Each variable was entered into the regression analyses separately first, variables found to be 

significantly associated with the eating styles in the previous analyses were combined into a 

final regression model. This analyses will be repeated for depressive symptom clusters. 

To investigate to what extent specific depressive symptoms were associated with 

eating styles, regression analyses were performed for all depressive symptoms separately. We 

corrected for multiple testing with use of the modified FDR (B-Y) method (45). These 

analyses were corrected for overall depression severity, to study the pure effects of the single 

depressive symptoms on top of the effect of depression severity, rather than studying 

individual symptoms without correction that would reflect a combination of that particular 

symptom and overall depression severity. 

Associations between 9-year changes in depression status and eating styles were 

investigated using ANCOVA analyses, with post-hoc Bonferroni corrections to analyze the 

differences between course groups. Linear regression analyses were used for studying 

associations between symptom duration over the 9-year period and eating styles. 
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Results 

Descriptives 

Participants’ mean age was 51.2 (sd =13.0), and almost two-third of the total sample was 

female (Table 1). The three groups had a similar mean BMI, current patients smoked the most 

cigarettes, and drank the least alcohol per week. Those in the current patient group showed, as 

expected, the highest scores on overall depression severity and depressive symptom clusters. 

 

Table 1: Sample characteristics (N=1750) 
 Controls 

N = 381 
Remitted 
depressive 
disorders 
N = 1060 

Current 
depressive 
disorders 
N = 309 

Total group  
N = 1750 

Demographics     
  Age (mean, sd) 50.6 (14.6) 51.2 (12.9) 51.3 (11.6) 51.2 (13.0) 
  Gender (%, female) 57.4 68.2 68.3 66.0 
  Education (years, mean, sd) 13.8 (3.3) 12.9(3.1) 12.8 (3.4) 13.0 (3.3) 
  Ethnicity (%, North European) 97.0 95.9 92.8 95.6 
Lifestyle     
  BMI (kg/m

2
,mean, sd) 25.8 (4.7) 26.3 (4.8) 27.1 (5.4) 26.5 (4.9) 

  Smoking (cigarettes/week) (mean, sd) 10.3 (32.0) 20.6 (46.6) 24.1 (51.5) 19.4 (45.8) 
  Alcohol use (drinks/week) (median, IQR) 6.3 (8.3) 6.0 (8.7) 5.1 (8.7) 3.7 (8.0) 
Psychiatric characteristics     
  Severity of depressive symptoms (mean, sd)

 
 6.1 (5.3) 14.4 (9.3) 28.8 (12.3) 15.3 (12.0) 

  Mood symptom cluster score (mean, sd)
 

0.1 (0.4) 0.7 (1.3) 3.0 (2.6) 1.0 (1.8) 
  Somatic symptoms cluster score (mean, sd)

 
1.0 (1.1) 2.0 (1.8) 4.0 (2.6) 2.2 (2.0) 

  Cognitive symptoms cluster score (mean, sd)
 

0.1 (0.3) 0.3 (0.6) 1.1 (1.1) 0.4 (0.8) 
  Course duration* 1.7 21.9 51.2 22.7 
Psychological eating styles scores     
  Emotional eating (mean, sd) 2.0 (0.8) 2.4 (1.0) 2.7 (1.0) 2.4 (1.0) 
  External eating (mean, sd) 2.6 (0.6) 2.7 (0.6) 2.8 (0.6) 2.7 (0.6) 
  Restrained eating (mean, sd) 2.6 (0.9) 2.7 (0.9) 2.7 (0.9) 2.7 (0.9) 
IQR= inter quartile range 
* average % time with depressive symptoms during prior nine years 

 

Depression diagnosis, depression severity and eating styles 

 Patients with a remitted depressive disorder as well as with those with a current 

depressive disorder showed higher levels of emotional eating and external eating as compared 

to the healthy controls, adjusted for sociodemographic variables (Figure 1). Those with a 

current depressive disorder also showed significantly higher levels of emotional eating as 

compared to the remitted group. The found effect sizes ranged from small to medium 

(Cohen’s d=.22 - .62, Figure 1). No significant differences were found for restrained eating. 

In line with a dose-response association, participants with higher depressive symptoms, 

assessed with the IDS questionnaire, also showed higher levels of emotional and external 
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eating, but no association with restrained eating was found (Figure 2). Results showed that the 

mood, somatic and cognitive symptom clusters also had a positive association with emotional 

and external eating: the more mood, somatic and cognitive symptoms a patient had, the more 

emotional and external eating this patient showed (Figure 2). No significant associations were 

found for restrained eating. 

Additional adjustment for antidepressant use on top of correction for the 

sociodemographic variables did not modify the results (data not shown). We found no 

significant interaction effects for depression status by gender (p-values ranged from 0.17 to 

0.84), and therefore we did not perform the analyses stratified by gender. After adding 

external eating as covariate in the analysis on emotional eating, and vice versa, results showed 

that the association between depression diagnosis and severity and emotional eating remained 

significant (F= 27.48, p<.001 and β=0.18, p<.001 respectively), the association with external 

eating turned non-significant (F= 37.0, p=.69 and β=0.01, p =.64 respectively). When 

investigating the role of lifestyle and health variables, analyses of the univariable models 

showed that general characteristics age, gender and years of education, and lifestyle 

characteristics BMI, smoking and alcohol use were significantly associated with all three 

eating styles (Table 2). Combining those variables with depression severity in a multivariable 

model showed depression severity to still be significantly associated to emotional and external 

eating. Similar results were found in additional analyses with the depressive symptom clusters 

instead of total depression severity (data not shown). 
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Figure 1: Eating styles (adjusted mean and SD) by depressive disorder groups (N=1750) 

 

Adjusted means and standard deviations derived from ANCOVA are presented 
All analyses adjusted for age, gender, years of education and ethnicity 
a 
Significantly different from control group (post hoc, Bonferroni correction p < 0.01), Cohen’s d = 0.40 

b
 Significantly different from control group (post hoc, Bonferroni correction p < 0.01), Cohen’s d = 0.62 

c
 Significantly different from remitted group (post hoc, Bonferroni correction p = 0.01), Cohen’s d = 0.22 

d 
Significantly different from control group (post hoc, Bonferroni correction p = 0.01), Cohen’s d = 0.22 

e
 Significantly different from control group (post hoc, Bonferroni correction p < 0.01), Cohen’s d = 0.30 
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Figure 2: Multiple linear regression analyses with standardized depression severity and symptom clusters as predictor and eating style as outcome variable (N=1750) 

 Emotional eating External eating Restrained eating 

   

 B (95% CI) B (95% CI) B (95% CI) 

All analyses are adjusted for age, gender, years of education and ethnicity  

The predictor variables are entered into the model separately. 

 somatic symptoms,  mood symptoms,  cognitive symptoms 

 

 

  

Somatic/vegetative symptoms cluster

Cognitive symptoms cluster

Mood symptoms cluster

Total IDS score

-0.10 0.00 0.10 0.20 0.30 -0.10 0.00 0.10 0.20 0.30 -0.10 0.00 0.10 0.20 0.30
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Table 2: Multiple linear regression analyses on the associations between depression severity, general characteristics and eating style (N=1750) 

 Emotional eating External eating Restrained eating 

 Univariable 
models 

Multivariable 
model 

Univariable 
models 

Multivariable 
model 

Univariable 
models 

Multivariable 
model 

 β p-value β p-value β p-value β p-value β p-value β p-value 

Depression severity 0.22 <.001 0.21 <.001 0.10 <.001 0.12 <.001 0.01 .73 - - 
General characteristics (N=1750)             
  Age -0.12 <.001 -0.14 <.001 -0.20 <.001 -0.21 <.001 0.05 .02 0.06 .01 

  Gender (female) 0.22 <.001 0.22 <.001 0.08 .001 0.07 .01 0.17 <0.01 0.16 <.001 

  Years of education 0.05 .04 0.10 <.001 0.06 .01 0.09 .001 0.07 .01 0.09 <.001 

  Ethnicity (North-European) -0.01 .69 - - -0.04 .11 - - 0.01 .63 - - 
Health and lifestyle             
  BMI (kg/m2) 0.26 <.001 0.30 <.001 0.10 <.01 0.15 <.001 0.20 .001 0.22 <.001 

  Smoking -0.08 .001 -0.08 .001 -0.01 .85 - - -0.20 <.001 -0.18 <.001 

  Alcohol use -0.14  <.001 -0.05 0.04 -0.06 .01 -0.004 .88 -0.09 <.001 -0.03 .23 

Characteristics are entered into the regression analyses separately first. Thereafter, variables found to be successfully contributing to the eating 

styles at the previous analyses are entered in the multivariate model simultaneously. 
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Individual depressive symptoms and eating styles 

After correction for multiple testing, on top of the effect of depression severity, associations 

between individual depressive symptoms varied from positive to negative. Seven out of 30 

depressive symptoms were found to have a relative smaller contribution to emotional eating, 

while two contributed relatively more to emotional eating (Figure 3; Supplementary table 2). 

The neuro-vegetative symptoms ‘increase in appetite’ and ‘weight gain’ showed to be more 

important contributors to emotional eating, whereas ‘decrease in appetite’ was shown to 

contribute less to emotional eating. ‘Increase in appetite’ and ‘weight gain’ are symptoms 

strongly associated to depression with atypical features. Mood and anxiety symptoms that 

contributed relatively less to emotional eating levels were: ‘diminished reactivity of mood’, 

‘diminished capacity for pleasure or enjoyment’, ‘feeling sad’, ‘panic/ phobic symptoms’, 

‘feeling anxious or tense’ and ‘diminished quality of mood’. The remaining symptoms were 

not significantly associated with emotional eating.  

 For external eating, five symptoms contributed relatively less, and two contributed 

more to external eating, on top of the effect of depression severity (Figure 3; Supplementary 

table 2). Again, the neuro-vegetative symptoms ‘increase in appetite’ and ‘weight gain’ 

contributed more to external eating. ‘Diminished reactivity of mood’, ‘diminished capacity for 

pleasure or enjoyment’, ‘feeling sad’, ‘constipation/diarrhea’ and ‘low energy level’ showed 

to have a smaller contribution to external eating levels. 

 Finally, two symptoms showed a larger contribution to restrained eating, ‘weight gain’ 

as well as ‘weight loss’ (Figure 3; Supplementary table 2). Four symptoms showed to 

contribute relatively less to restrained eating. These were ‘decrease in appetite’, ‘diminished 

reactivity of mood’, ‘low energy level’ and ‘leaden paralysis’. 



70 
 

Figure 3: Multiple linear regression analyses depressive symptoms as predictor and eating style as outcome variable, with correction for depression severity (N=1750) 

 Emotional eating External eating Restrained eating 

   

All analyses are adjusted for age, gender, years of education, ethnicity and severity of depression  

 somatic symptoms,  mood symptoms,  cognitive symptoms, *significant after correction for multiple testing  

Decrease in appetite
Diminished reactivity of mood

Diminished capacity for pleasure or…
Feeling sad

Panic/phobic symptoms
Future pessimism

Feeling anxious or tense
Diminished quality of mood

Feeling irritable
Diminished interest in people/activities

Sleeping too much
Other bodily symptoms

Concentration/decision making…
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Energy level
Feeling restless

Leaden Paralysis
Feeling slowed down

Mood typically worse in the morning
Problems falling asleep

Problems sleeping during the night
Suicidal thoughts

Reduced interest in sex
Early morning awakening

Aches and pains
Self-criticism or blame

Interpersonal sensitivity
Decrease in weight
Increase in weight

Increase in appetite
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Course of depression and eating styles 

ANCOVA analyses tested whether six groups based on diagnosis status at baseline and at 2-, 

4-, 6- and 9-year follow-up predicted eating styles at 9-year follow-up. Results showed an 

overall association of course groups with emotional (F=15.31, p<.001) and external eating 

(F=4.78, p<.001), but not with restrained eating (F=1.09, p=.36). The relapse (p<.001 and 

p=0.02), remitted (p<.001 and p=0.04) and chronic (both p-values <.001) groups had 

significantly higher levels of emotional and external eating respectively as compared to the 

healthy controls (Supplementary table 1). The chronic group also showed higher levels of 

emotional eating as compared to the persistently remitted group (p<.001). No differences 

were found between other course groups. With respect to the duration of depressive 

symptoms, longer mean duration was significantly associated with emotional eating (B=0.67, 

95% confidence interval (CI) = 0.50;0.85) and external eating (B=0.18, 95% CI= 0.07;0.29), 

but not with restrained eating (B=-0.05, 95% CI=-0.21;0.11). 

 

Discussion 

Using a large cohort of depressed patients and healthy controls, the current study is the first to 

examine the associations of depressive disorder and individual depressive symptoms, with 

three disordered eating styles; emotional, external and restrained eating. Results showed that 

patients with a current and remitted depressive disorder reported significantly more emotional 

and external eating, but not restrained eating. Differences in eating styles were found between 

healthy controls and different depressive course groups, however little differences between 

the depressive course groups were observed. The association with emotional eating was 

stronger than the association with external eating. When adjusting for external eating, the 

association between depression and emotional eating remained significant, however the 

association with external eating turned non-significant when emotional eating was entered 

into the analyses. A dose-response relationship was found for the association between 

depression severity and emotional and external eating. Results revealed the same patterns for 

the mood, somatic and cognitive symptom clusters and emotional and external eating. Longer 

symptom duration was also associated with more emotional and external eating. Further 

analysis showed that the association between overall depression severity and emotional and 

external eating remained significant after adding a range of general, health and unhealthy 

lifestyle variables. This study demonstrated overlapping and differential associations between 

individual depressive symptoms and the three eating styles. Specific neuro-vegetative 

depressive symptoms like ‘increased appetite’ and ‘weight gain’, associated to depression 



72 
 

with atypical features, were shown to contribute relatively more to emotional eating. Specific 

mood symptoms, associated to depression with melancholic features, and anxious symptoms 

showed to have a smaller contribution to emotional eating. The specific neuro-vegetative and 

mood symptoms showed comparable associations with the external eating. The few 

associations between depressive symptoms and restrained eating showed a slightly different 

pattern, both ‘weight gain’ and ‘weight loss’ contributed relatively more to restrained eating. 

This possibly reflects the nature of this eating style, with both periods of dietary restraint as 

well as periods with less control over eating. The results of our study indicate that depression 

should not only be used as one homogeneous variable when investigating eating behavior, 

since different individual symptoms showed different associations with the eating styles. 

 Our results are in line with previous studies that showed associations between 

depression severity and emotional eating (7,9–14). Another study also found that the 

association between depression and external eating turned non-significant when correcting for 

emotional eating (8). In addition, we are the first to report that depressive diagnosis is also 

associated with these two eating styles, and showed that more depression severity was related 

to these two eating styles.) These associations remained significant after correction for the 

sociodemographic variables age, gender, years of education and ethnicity, and the health 

variables BMI, smoking, and alcohol use. Our results strengthen the knowledge on the vicious 

circle between eating styles, unhealthy lifestyle aspects, and depression. Both remitted and 

current patients showed higher levels of emotional and external eating as compared to the 

healthy controls. Also, little differences were found between the different depressive course 

groups. This could be indicative of eating styles being more trait rather than state variables, 

and not altering rapidly when mood changes. However, the duration of depressive symptoms 

does seem to affect the levels of emotional and external eating, with higher duration being 

associated to higher levels. These distinct findings between different measures of depression 

duration might be due to different ways of measuring duration. For the course groups, only 

information of 1 year prior to assessment was taken into account, while the Lifechart method 

includes the total period between assessments. Also, the course groups have a smaller N, 

which can cause less power in the analyses. No firm conclusions about the effects of 

depression duration on eating styles can be drawn. In line with a study of Konttinen et al 

(2010) (7), but as opposed to most earlier findings (12,13,15), we did not find significant 

associations between depression and restrained eating. The study of Clum et al. did initially 

also find a significant correlation between depressive symptoms and restrained eating (9). 

However, when combining both variables with a range of other related variables, including 
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emotional eating and BMI, in a more extensive path analysis, the association disappeared. In 

addition, in the three studies that did find associations between depressive symptoms and 

restrained eating, the participants displayed only minimal or borderline to mild depressive 

symptoms (12,13,15). Thus, it could be that the association is no longer present as the 

depressive symptoms get worse.  

Earlier literature has suggested several mechanisms that could explain why depression 

and emotional and external eating are associated. A study in adolescents suggested a possible 

role for decreased serotonin (5-HTTLPR polymorphism in serotonin transporter gene) (46). 

This study found that adolescents with depressive symptoms showed more increase in 

emotional eating if they carried the 5-HTTLPR genotype that results in lower serotonin 

activity (s-allele). However, the authors did not find similar results in a more recent study in 

adults (13). Also, associations have been found between dopamine transporter gene 

(SLC6A3), specifically, those with the 10/10 allele, and increased intake of calorie dense and 

sweet foods in women with higher depressive symptoms (47). Psychological factors have also 

been proposed as mechanisms that underlie the associations between depression and eating 

styles. Ouwens et al. (2009) showed indirect pathways between depression and emotional 

eating through the concepts of difficulties identifying feelings (alexithymia) and impulsivity 

(8). In the same study, no such pathways were found for external eating. Another study 

suggest that persons high on emotional eating use eating to alleviate negative emotional states 

(48). In contrast, the escape theory suggests that some people (e.g. emotional eaters) narrow 

their level of attention to the current and immediate stimulus environment (accessible food 

cues such as snacks), in order to distract attention from negative affect (e.g. depression), 

hence leading to external eating (49).  

 The current study provides new insights on the differential associations between 

specific depressive symptoms and disordered eating styles. As expected, our results show 

positive associations between the atypical, neuro-vegetative symptoms and ‘reactivity of 

mood’, and emotional and external eating. This was also suggested by an earlier study (50), 

although the authors classified a person having atypical characteristics by a single question on 

appetite, while gaining weight is another important discriminator of atypical depression 

features (25). The observed association of the atypical depression features ‘increase in 

appetite’ and ‘weight gain’ with eating styles suggests that eating styles could be a target in 

the treatment of those with atypical features. By teaching those depressed patients better 

emotion regulation skills, unhealthy eating styles can possibly be diminished, which could 

subsequently reduce adverse health consequences like further weight gain, unhealthy dietary 
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patterns and weight-related diseases. Our finding that only emotional eating remains 

significant when adding external eating to the analysis, but not the other way around, suggests 

that treatment should focus mostly on affect regulation problems, like emotional eating. While 

some studies do find treatment directed to affect regulation to be successful in lowering 

emotional eating in people with overweight or obesity (51,52), others, of which one was 

directed to lowering energy intake, do not find treatment to be effective (53,54). However, 

due to small sample sizes, continued efforts need to focus on developing treatment strategies 

that have a sizable impact on emotional eating and subsequent dietary intake. Nevertheless, 

therapists should consider whether they are dealing with a patient with atypical, or 

melancholic features. 

The current study has several strengths. No previous study has measured the 

associations of diagnosed depression, depression mood clusters and specific symptoms of 

depression with eating styles. Also, the current study included a large, generalizable group of 

participants, recruited from community, general practice and specialized mental health care. 

However, this study also suffers from some limitations. The most important one is the use of 

mostly cross-sectional data. Although it is likely that higher levels of depression lead to 

higher levels of eating styles, it is also possible that eating styles, in particular emotional 

eating, lead to negative emotions. Emotion-regulation theories discuss the possibility that 

there are associations between a certain affect-regulation strategy (in this case, emotional 

eating) followed by a change in emotional state (55). However, recently a meta-analysis 

showed that emotional eating does not lead to a better affect (56). Another limitation is the 

use of self-report data, which poses the risk of social desirable answering, it is known that 

people have a tendency to underreport eating styles (57). Finally, no information on binge 

eating disorder (BED) was available, while studies suggest strong associations between BED 

and both depression and eating styles (58–60). 

 In summary, our findings are the first to indicate that patients with a remitted or 

current depressive disorder have more emotional and external eating, but similar restrained 

eating compared to healthy controls. We also confirm the associations between depressive 

symptom severity and both emotional and external eating. These associations remain 

significant after adding unhealthy lifestyle factors to the model. The neuro-vegetative 

depressive symptoms such as appetite increase and weight gain, associated with the atypical 

subtype, showed to contribute relatively more to emotional and external eating. Mood 

symptoms associated to the melancholic subtype showed to have a relatively smaller 

contribution. Therefore, it seems that the associations between depression and eating styles 
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are not similar across the full spectrum of depressive disorders. Prevention and treatment 

programs for depression should address disordered eating specifically in those with neuro-

vegetative, atypical depressive symptoms. This could prevent or minimalize the subsequent 

negative health consequences like unhealthy dietary patterns and weight gain, thereby aiding 

the break-through of this unhealthy vicious circle. 
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Supplementary table 1: Six groups classified based on the course of depressive disorder diagnoses over five assessments 
a
 

 Control  New onset Persistent remitted Relapse Remission Chronic 
 N=375 N=84 N=157 N=174 N=433 N=483 
Baseline No lifetime diagnosis No lifetime diagnosis Remitted diagnosis Remitted diagnosis Current diagnosis Current diagnosis 
Two-year No lifetime diagnosis At least one current 

diagnosis at one 
follow-up assessment 

Remitted diagnosis At least one current 
diagnosis at one 
follow-up assessment 

Remitted/current 
diagnosis 

Remitted/current 
diagnosis 

Four-year No lifetime diagnosis At least one current 
diagnosis at one 
follow-up assessment 

Remitted diagnosis At least one current 
diagnosis at one 
follow-up assessment 

Remitted/current 
diagnosis 

Remitted/current 
diagnosis 

Six-year No lifetime diagnosis At least one current 
diagnosis at one 
follow-up assessment 

Remitted diagnosis At least one current 
diagnosis at one 
follow-up assessment 

Remitted/current 
diagnosis 

Remitted/current 
diagnosis 

Nine-year No lifetime diagnosis At least one current 
diagnosis at one 
follow-up assessment 

Remitted diagnosis At least one current 
diagnosis at one 
follow-up assessment 

Remitted diagnosis Current diagnosis 

Eating styles 
b 

      
  Emotional eating 1.91 (1.34) 2.23 (1.05) 2.11 (1.24) 2.31 (1.33) 2.31 (1.38) 2.51 (1.33) 
  External eating 2.52 (0.95) 2.66 (0.70) 2.59 (0.77) 2.67 (0.83) 2.65 (0.98) 2.71 (0.83) 
  Restrained eating 2.48 (1.34) 2.68 (0.97) 2.59 (1.24) 2.56 (1.17) 2.56 (1.38) 2.61 (1.16) 
a
 The total N is less than 1750 because of missing data at the 2-year, 4-year or 6-year assessments 

b
 Results are presented as adjusted means (adjusted for age, gender, years of education and ethnicity) and standard deviations 
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Supplementary table 2. Multiple linear regression analyses on the associations between individual depressive symptoms and eat ing styles, with correction for 

depression severity (N= 1750). 

 Emotional eating External eating Restrained eating 

 B 95% CI p-value B 95% CI p-value B 95% CI p-value 

Increase in appetite 1.03 (0.83; 1.23) <.001 0.57 (0.44; 0.69) <.001 0.04 (-0.15; 0.22) 0.66 

Increase in weight 0.42 (0.27; 0.57) <.001 0.20 (0.10; 0.29) <.001 0.29 (0.15; 0.43) <.001 

Decrease in weight 0.12 (-0.05; 0.29) .15 0.08 (-0.03; 0.18) .17 0.52 (0.37; 0.67) <.001 

Interpersonal Sensitivity 0.04 (-0.12; 020) .60 0.06 (-0.05; 0.17) .26 -0.07 (-0.22; 0.09) 0.40 

View of Myself 0.01 (-0.14; 0.16) .88 -0.02 (-0.12; 0.07) .64 -0.01 (-0.15; 0.14) 0.93 

Aches and pains 0.01 (-0.11; 0.13) .86 0.01 (-0.07; 0.08) .87 -0.07 (-0.18; 0.05) 0.25 

Waking Up Too Early 0.01 (-0.14; 0.15) .92 0.02 (-0.08; 0.11) .74 0.06 (-0.07; 0.19) 0.38 

Interest in Sex  0.01 (-0.12; 0.13) .92 0.01 (-0.08; 0.09) .89 -0.12 (-0.24; -0.02) 0.04 

Thoughts of Death or Suicide -0.03 (-020; 0.13) .71 -0.04 (-0.14; 0.07) .50 0.003 (-0.15; 0.16) 0.97 

Sleep During the Night -0.05 (-0.14; 0.05) .34 0.01 (-0.05; 0.7) .72 0.07 (-0.02; 0.15) 0.11 

Falling asleep -0.06 (-0.17; 0.05) .30 -0.01 (-0.09; 0.06) .74 0.06 (-0.05; 0.17) 0.26 

Mood typically worse in the morning -0.07 (-0.25; 0.11) .47 0.05 (-0.07; 0.16) .45 -0.10 (-0.27; 0.07) 0.26 

Feeling slowed down -0.08 (-0.26; 0.10) .37 -0.03 (-0.14; 0.08) .61 -0.15 (-0.32; 0.01) 0.07 

Leaden Paralysis/ Physical Energy -0.10 (-0.24; 0.05) .18 -0.07 (-0.16; 0.02) .12 -0.18 (-0.32; -0.05) 0.007 

 Feeling restless -0.12 (-0.25; 0.02) .09 -0.03 (-0.11; 0.06) .57 -0.03 (-0.15; 0.06) 0.70 

Energy Level -0.12 (-0.28; 0.03) .12 -0.13 (-0.23; -0.03) .011 -0.29 (-0.44; -0.15) <.001 

Constipation/ diarrhea -0.14 (-0.29; 0.01) .07 -0.13 (-0.23; -0.03) .009 0.04 (-0.10; 0.18) 0.55 

Concentration/ Decision Making -0.14 (-0.31; 0.03) .10 -0.01 (-0.12; 0.10) .91 -0.15 (-0.30; 0.01) 0.07 

Other bodily symptoms -0.14 (-0.31: 0.03) .10 -0.08 (-0.19; 0.03) .15 -0.08 (-0.24; 0.07) 0.30 

 Sleeping Too Much -0.18 (-0.42; 0.06) .15 -0.14 (-0.30; 0.01) .07 -0.03 (-0.26; 0.19) 0.77 

General Interest -0.18 (-0.41; 0.05) .12 -0.15 (-0.29; -0.002) .05 -0.03 (-0.24; 0.18) 0.81 

Feeling Irritable -0.20 (-0.37; -0.04) .014 -0.06 (-0.17; 0.04) .26 -0.13 (-0.28; 0.02) 0.10 

The Quality of Your Mood -0.21 (-0.35; -0.06) .006 -0.05 (-0.15; 0.05) .31 -0.04 (-0.18; 0.09) 0.53 

Feeling Anxious or Tense -0.21 (-0.37: -0.05) .011 -0.11 (-0.21; -0.003) .04 -0.12 (-0.26; 0.03) 0.13 

View of My Future -0.22 (-0.41; -0.03) .021 -0.11 (-0.24; 0.01) .07 -0.15 (-0.32; 0.03) 0.09 

Panic/Phobic symptoms -0.23 (-0.41; -0.05) .011 -0.09 (-0.12; 0.01) .08 -0.21 (-0.37; -0.04) 0.014 

Feeling Sad -0.23 (-0.39; -0.07) .006 -0.18 (-0.29; -0.06) .002 -0.03 (-0.18; 0.13) 0.73 

Capacity for Pleasure or Enjoyment  -0.33 (-0.58; -0.09) .008 -0.25 (-0.41; -0.09) .002 -0.25 (-0.48; -0.03) 0.028 

Response of Your Mood to Good or Desired Events  -0.39 (-0.59; -0.19) <.001 -0.35 (-0.47; -0.22) <.001 0.01 (-0.45; -0.08) 0.005 

Decrease in appetite -0.88 (-1.25; -0.50) <.001 -0.27 (-0.52; -0.03) .028 0.002 (-0.92; -0.21) 0.002 

All analyses adjusted for age, gender, years of education, ethnicity and severity of depression 

NB: variables in bold indicate significance, the critical p-value according to the modified FRD (B-Y) method for multiple testing was used (p=0.01252) 
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Abstract 

Objective: Depression, one of the most prevalent and disabling disorders in Europe, is 

thought to be associated with unhealthy eating styles. As prevalence of depression and eating 

styles potentially differ across Europe, the current study aimed to investigate in a large, 

European sample, the associations of history of major depressive disorder and depression 

severity with unhealthy eating styles.  

Methods: Baseline data of the MooDFOOD prevention study was used. The current analysis 

included 990 participants of four European countries (The Netherlands, United Kingdom, 

Germany, Spain). Analyses of Covariance and linear regression analyses were performed with 

depression history or depression severity as determinants, and emotional, uncontrolled, and 

cognitive restrained eating (Three Factor Eating Questionnaire Revised, 18 item) as outcomes.  

Results: Depression history and severity were associated with more emotional and 

uncontrolled eating and with less cognitive restrained eating. Mood, somatic, and cognitive 

symptom clusters were also associated with more emotional and uncontrolled eating, and with 

less cognitive restrained eating. The somatic depressive symptoms ‘increased appetite’ and 

‘increased weight’ were more strongly associated to unhealthy eating styles compared to other 

symptoms. No differences in associations between depression and unhealthy eating were 

found between European countries.  

Conclusion: Our results suggest that depression is related to more unhealthy eating styles. 

Diminishing unhealthy eating styles in subthreshold depressed persons could potentially 

reduce adverse health consequences like weight gain, unhealthy dietary patterns and weight-

related diseases. It is also possible that interventions that decrease depressive symptoms can 

lead to a decrease in unhealthy eating styles. 
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Introduction 

Depression is one of the most prevalent and disabling disorders in Europe, with lifetime 

prevalence’s between 9.9% and 21.0% (1). The World Health Organization (WHO) global 

burden of disease study (2013) indicated that depressive disorders carry the heaviest burden of 

all mental disorders (2). Obesity is another major global challenge, with over 50% of the 

European citizens is classified as being overweight, and over 15% as having obesity in 2014 

(3). These two challenges are not independent, depression and obesity have been consistently 

associated (4). Extensive research suggest a bidirectional link between psychological health 

and a high body mass index, with depression associated with an 58% increased odds of being 

obese over ≥ 10 years (4). The relationship between depression and unhealthy lifestyle factors 

contributing to obesity, such as poor diet, physical inactivity, smoking, and insufficient sleep, 

has received considerable attention (5,6). Recent findings in mainly European samples 

indicate that depression might also be related to unhealthy eating styles as another unhealthy 

lifestyle factor (7–15).  

Three major unhealthy eating styles (emotional eating, external/uncontrolled eating, 

and restrained eating), with three corresponding theories, have been proposed in the literature. 

Emotional eating is based on the psychosomatic theory, which assumes that some people are 

unable to distinguish hunger from other bodily arousal (e.g. emotions) (16). 

External/uncontrolled eating is based on the externality theory, which suggests that exposure 

to attractive food and food-related external stimuli triggers uncontrolled or external eating 

(17). Restrained eating is based on the restraint theory, which assumes some individuals to be 

chronic dieters, who constantly try to cognitively regulate their eating. However, at some 

point this control might break down due to “emotional turmoil”, and they start to overeat 

again (18). This process is called restrained eating. 

Previous studies have shown associations between high depressive symptoms and 

more unhealthy eating styles (7–15). The majority of previous studies have examined the 

association between depression and eating styles by assessing depressive symptomatology 

using self-report depression scales, although establishing major depressive disorder with 

formal psychiatric diagnostic criteria in a clinical interview is the ‘gold standard’ (19,20). 

Another important yet little studied aspect in this research area is the role of specific 

characteristics of depression, such as symptom clusters and profiles, in eating styles. Previous 

studies treated depression as a homogeneous entity, while depression is now known to be 

phenotypically and biologically heterogeneous (21–24). Specifically, the symptom profile of 

depression with atypical, neuro-vegetative features is characterized by increased appetite 
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(25,26), a heightened risk of obesity (23) and subsequent weight gain (27). Hence, it could be 

expected that these specific somatic, neuro-vegetative symptoms of depression (e.g. increased 

appetite, weight gain, leaden paralysis) would have differential and stronger associations with 

unfavorable eating styles than other symptoms of depression. This has however so far not 

properly been investigated. 

The existing body of research on associations between depressive symptoms and 

eating styles has focused on these relationships within single regions or nations, while culture 

is one of the main factors influencing food and meals (28–30). While these studies indicate 

the depression - eating styles associations to be present in multiple countries, differences in 

inclusion criteria for participants, questionnaires used and covariates added make direct 

comparisons of these countries difficult. Only one study used two European countries to 

evaluate depression-eating styles associations (31), finding similar associations between 

higher depressive symptoms and more emotional eating in Danish and Spanish participants. 

However, participants in this study showed almost no depressive symptoms, and there were 

differences between the Danish and Spanish samples (“.. evidence of fundamental differences 

in response tendencies..” p. 501), making comparisons difficult. No other studies investigated 

depression-eating styles association in multiple European countries simultaneously.  

In a previous large scale study in Dutch patients with depressive disorder and healthy 

controls, we were the first to thoroughly examine associations between depression in its full 

clinical heterogeneity and unhealthy eating styles (32). Associations were found between 

higher depression severity and higher levels of unhealthy eating styles. In addition, we found 

specific somatic depressive symptoms, associated with depression with atypical features, to be 

more strongly related to unhealthy eating styles as compared to mood symptoms associated 

with depression with melancholic features. Given potential differences in depression rates 

across Europe, for the current study our first research question was whether in a large four-

country, European sample with subclinical depressive symptoms, history of major depressive 

disorder (MDD) and depression severity were associated with unhealthy eating styles. Our 

second research question was whether in four different European countries: The Netherlands, 

United Kingdom, Germany and Spain, associations between depression and eating styles were 

generalizable , or whether any cultural differences existed. Our third research question was 

whether specific symptom patterns associated to the different depressive subtypes were 

associated with unhealthy eating styles. For this, associations of depression symptom clusters 

and individual symptoms with eating styles were examined. 
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Method 

Study sample 

Baseline data of the MooDFOOD (Multi-country cOllaborative project on the role of Diet, 

Food-related behavior, and Obesity in the prevention of Depression) prevention study were 

used. The MooDFOOD prevention study is a randomized controlled trial (RCT), and its 

primary objective is to examine the feasibility and effectiveness of two different nutritional 

strategies to prevent a new episode of MDD in high-risk overweight persons with 

subsyndromal symptoms of depression. A detailed description of the MooDFOOD study 

design can be found elsewhere (33). This prevention trial recruited a total of 1025 subjects in 

four different European countries (Germany, Spain, The Netherlands and United Kingdom). 

Participants were recruited via diverse strategies, including websites; local advertisements in 

social media and newspapers; mailings to registered subjects in the general practice setting or 

in other registers (e.g. city registers); and MooDFOOD brochures and posters in public areas. 

Participants were recruited in both urban and rural municipalities. Inclusion criteria were 

being aged 18 to 75 years old, being overweight or obese (body mass index (BMI) between 

25–40 kg/m2) and reporting subsyndromal symptoms of depression as operationalized by the 

Patient Health Questionnaire (PHQ-9) score of at least 5 (34). Exclusion criteria were an 

episode of major depressive disorder in the past 6 months (according to psychiatric DSM-IV 

criteria), as determined in the structured MINI International Neuropsychiatric Interview 5.0 

(MINI 5.0 (35)); use of antidepressant drugs or psychological interventions in the past 6 

months; current eating disorder; history of psychosis, bipolar disorder, substance dependence 

or other severe, psychiatric disorder that requires specialized clinical attention; history of or 

planned bariatric surgery; currently pregnant or breastfeeding; current severe, life-threatening 

physical disease; severe cognitive impairment sufficient to limit the conduct of the study as 

assessed through research staff evaluation of participant’s ability to complete the screening 

instruments in an adequate manner; current adherence to supervised behavioral interventions 

or using specific dietary supplements that are competing with the MooDFOOD prevention 

trial multi-nutrient intervention. The research protocol was approved by the Ethical 

Committees of the contributing countries and all participants provided written informed 

consent. Between September 2015 and October 2016, all participants underwent a baseline 

assessment containing an extended face-to-face interview conducted by a trained research 

assistant, which included a standardized diagnostic psychiatric interview (MINI 5.0 (35)), 

blood sampling and self-report questionnaires. After excluding those with missing data on the 

eating styles questionnaire (n=35) the final sample consisted of 990 subjects.  
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Depression measurements 

At baseline, presence of a lifetime history of major depressive disorder was established using 

the MINI 5.0 (35). All participants were classified as either not having or having a lifetime 

diagnosis of major depressive disorder, thereby composing the variable ‘depression history 

yes/no’.  

Severity of depressive symptoms in the past week was assessed with the 30-item 

Inventory of Depressive Symptomatology - Self Report (IDS-SR, range 0 - 84; (36)). Items 

were scored from 0 (‘no problems’) to 3 (‘severe problems’), and a sum score was computed. 

In order to further improve clinical interpretability, individual symptoms were categorized 

into symptom clusters, as done in earlier studies (37–39) . Three symptom clusters were 

made: mood symptoms (10 items, range 0-30), somatic symptoms (16 items, range 0-48) and 

cognitive symptoms (4 items, range 0-12; see Supplementary Table 1 for an overview). For 

each cluster, a sum score was created. Furthermore, presence of individual depressive 

symptoms was assessed. In line with previous studies, symptoms were recoded into 

dichotomous variables, with a score of 0 or 1 indicating the symptom was not present, and a 

score of 2 or 3 indicating presence of the symptom (39,40). The separate items weight loss 

and weight gain were recoded into a single three-category variable: no change (score of 0 or 1 

on both variables), decreased weight (score of 2 or 3 on weight loss), or increased weight 

(score of 2 or 3 on weight gain). Increased appetite and decreased appetite were recoded 

accordingly. The item asking about diurnal variation was recoded to distinguish those with 

worse mood in the morning from those with no diurnal variation or no worse mood in the 

morning.  

 

Eating styles measurement 

 The three unhealthy eating style scales of the shortened and revised 18-item Three 

Factor Eating Questionnaire (TFEQ-R18) (41) were used to assess emotional, uncontrolled 

and restrained eating. The TFEQ-R18 was developed on the basis of factor analyses of the 

original 51-item TFEQ (42) in a large sample of obese subjects (41), and has also been found 

to be applicable to the general population (43). The emotional eating scale consists of three 

items, e.g., “When I feel blue I often overeat”, the uncontrolled eating scale includes nine 

items, e.g. “̀ I am always hungry enough to eat at any time”, and the cognitive restrained 

eating scale consists of six items, e.g., “I consciously hold back at meals in order not to gain 

weight”. Thirteen of the items are rated on a four-point scale from 1, does not describe me at 
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all, to 4, describes me exactly, four have other 4-point scale answers and one question is 

measured on an 8-point scale (from 1, no restraint in eating, to 8, total restraint). As was done 

earlier (43), raw scale scores are transformed to a 0–100 scale (((raw score - lowest possible 

raw score)/possible raw score range)) * 100). . The Cronbach’s alphas for the current study 

were 0.82, 0.89 and 0.73 for emotional eating, uncontrolled eating, and cognitive restrained 

eating, respectively. 

 

Sociodemographic and health variables 

Age, sex and level of education were assessed during the baseline interview. Educational level 

was recoded into a three-item variable indicating lower education (from ‘no studies but able 

to read and write’ to ‘lower secondary education’), middle education (from ‘upper secondary 

education’ to ‘short-cycle tertiary education’) and higher education (from ‘bachelor’s or 

equivalent level’ to ‘doctoral of equivalent level’). Body weight and body height were 

measured by a trained research assistant. BMI was calculated as weight kilograms divided by 

height squared in meters (kg/m2). 

 

Statistical analyses 

First, sample characteristics per European country were described as means and standard 

deviations, or percentages. Before starting the main analyses, it was examined whether there 

was an interaction effect of country for the association between depression and unhealthy 

eating. This was done by adding interaction terms of country*depression severity into the 

analyses between depression severity and eating styles in models adjusted for 

sociodemographic variables. In case interactions were observed, analyses were subsequently 

stratified by country. The same was done for interaction with gender. It was also checked 

whether there was collinearity between depression history and depression severity by 

calculating the Variance Inflation Factor (VIF) value and the Pearson correlation coefficient. 

All subsequent analyses were adjusted for age, gender and educational level. Linear 

regression analyses were performed with history of major depressive disorder (depression 

history) or depression severity as determinants, and the three eating styles as outcome 

variables. This analysis was thereafter repeated with depression history and severity together 

included as determinants, to study which depression characteristic was strongest associated 

with the eating styles. To check whether associations between depression and eating styles 

were independent of BMI, in an extra model, an extra adjustment for BMI was made. 

Hereafter, linear regression analyses were also used with specific depressive symptom 
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clusters entered separately as determinants and eating styles as outcome, with the depression 

symptom clusters being standardized before entered into the analyses. To investigate to what 

extent specific depressive symptoms were associated with eating styles, linear regression 

analyses were performed for all depressive symptoms separately. We corrected for multiple 

testing with use of the modified False Discovery Rate Benjamini and Yekutieli (FDR B-Y) 

method (44). These analyses were corrected for overall depression severity, to study the pure 

associations of the single depressive symptoms on top of the association of depression 

severity, rather than studying individual symptoms without correction that would reflect a 

combination of that particular symptom and overall depression severity. 

Analyses were conducted using SPSS version 22.0 (IBM Corp., Armonk, NY, USA). A p-

value of 0.05 was considered statistically significant.  

 

Results  

Descriptives 

Participant’s mean age was 46.6 years (SD=13.0) and participants in Germany and Spain 

were on average younger than those in The Netherlands and the United Kingdom (UK) (Table 

1). The participant sample from Spain contained the fewest females, and had the most 

participants with low educational levels. BMI levels of the four countries were similar, with 

the average BMI of the total sample 31.4 kg/m2 (SD=4.0). The highest smoking levels, and 

lowest alcohol use levels were found in Germany and Spain. The highest levels of lifetime 

depression diagnosis were found in the UK, and the average depression severity of the total 

sample indicated mild depressive symptoms (IDS-SR mean=21.7 (SD=10.1)). Scores on 

emotional eating were highest in Spain and the UK (mean=3.0), highest scores on 

uncontrolled eating were found in Spain (mean=2.70) and for restrained eating in The 

Netherlands (mean=2.5).  
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Table 1: Baseline characteristics of participants of the MooDFOOD prevention trial (N=990) 

 Germany 
(n=276) 

Spain 
(n=241) 

The 
Netherlands 
(n=234) 

United 
Kingdom 
(n=239) 

Total group  
(N = 990) 

Demographics      

  Age (mean, sd) 43.5 (13.8) 42.7 (12.3) 50.1 (11.3) 50.3 (12.4) 46.6 (13.0) 
  Gender (%, female) 75.7 68.6 76.6 79.3 75.2 

Level of education      
  Lower education (%) 3.2 22.2 12.0 3.5 10.0 
  Middle education (%) 67.5 42.5 35.1 46.9 48.6 

  Higher education (%) 29.2 35.3 52.9 49.6 41.0 
Lifestyle      

  BMI (mean, sd) 31.1 (3.9) 32.4 (4.1) 31.4 (4.1) 30.7 (3.8) 31.4 (4.0) 
  Smoking (%, yes)  22.8 21.4 15.9 11.2 18.0 
  Alcohol use (drinks/week) (median, IQR) 2.6 (4.2) 2.2 (3.5) 4.7 (6.1) 4.6 (6.2) 3.5 (5.2) 

Psychiatric characteristics      
  History of depression (%, yes) 22.5 27.8 31.4 53.9 33.5 

  Severity of depressive symptoms (mean, sd)  20.3 (9.9) 26.2 (11.1) 18.7 (8.8) 22.1 (8.9) 21.7 (10.1) 
  Mood symptom cluster (mean, sd) 6.7 (4.6) 9.7 (5.2) 6.2 (4.4) 7.5 (4.4) 7.5 (4.9) 
  Somatic symptom cluster (mean, sd) 10.8 (5.0) 13.1 (5.2) 10.2 (4.3) 11.9 (4.4) 11.5 (4.9) 

  Cognitive symptom cluster (mean, sd) 2.7 (1.9) 3.3 (2.3) 2.3 (1.9) 2.7 (1.9) 2.8 (2.0) 
Psychological eating styles      

  Emotional eating (mean, sd) 40.8 (29.4) 67.3 (28.5) 55.1 (28.5) 65.7 (27.1) 56.6 (30.4) 
  Uncontrolled eating (mean, sd) 42.7 (22.1) 57.3 (24.7) 49.7 (22.7) 51.3 (22.0) 49.9 (23.4) 
  Cognitive restraint (mean, sd) 36.8 (20.2) 42.3 (20.5) 50.9 (17.3) 20.2 (17.7) 42.3 (19.7) 

IQR = inter quartile range      
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History of depression, severity of depression and eating styles 

We found no significant effects of country on the relationship between depression severity 

and eating styles (p-values ranged from 0.37 to 0.94), indicating similar associations between 

depression and unhealthy eating styles across the European countries. Therefore all 

subsequent analyses were not stratified by country. For depression history, no interactions 

with gender were found for emotional, uncontrolled and cognitive restrained eating (p-values . 

39, .86 and .44 respectively). For depression severity, no interactions with gender were found 

for emotional and uncontrolled eating (p-values .88 and .31 respectively). A significant 

interaction was only found for cognitive restrained eating (β =-.05, p=.01), suggesting that 

this association is different for males and females. When we stratified this analysis for gender, 

associations of depressive symptoms with cognitive restrained eating were only significant in 

the female group (β=-0.17, p<.001), but not within the male group (β=-0.08, p=.94). No 

evidence of collinearity between depression history and severity was found, indicated by 

Pearson correlation of 0.14 and VIF value of 1.021. Participants with a history of major 

depressive disorder showed higher levels of emotional and uncontrolled eating, and lower 

levels of cognitive restrained eating as compared to those without a lifetime diagnosis (Table 

2). Participants with higher depressive symptoms showed higher levels of emotional and 

uncontrolled eating. Those with higher depressive symptoms also had lower levels of 

cognitive restrained eating (Table 2). Additional adjustment for BMI did not modify this 

pattern of results, history of depression was still associated to emotional (β=0.14, p<.001), 

uncontrolled (β=0.08, p<.01), and cognitive restrained eating (β=-0.08, p<.001), as was 

depression severity (emotional eating: β=0.35, p<.001, uncontrolled eating: β=0.30, p<.001, 

cognitive restrained eating: β=-0.12, p<.001). When studying associations between depressive 

symptoms and cognitive restrained eating separately for males and females, associations were 

only significant in the female group (β=-0.17, p<.001), but not within the male group (β=-

0.08, p=.94). When combining both history and severity of depression in a single model, the 

associations of depression severity with all three unhealthy eating styles remained significant. 

However, the associations of history of depression with both uncontrolled eating and 

cognitive restrained eating were no longer significant, suggesting that depression severity may 

be relatively more important as compared to depression history in the association with these 

eating styles. Extra adjustment for BMI did not change the associations between history and 

severity of depression and emotional (p-values <.01 and <.001 respectively), uncontrolled (p-

values .17 and <.001 respectively) and cognitive restrained eating (p-values .05 and <.001 
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respectively). Mood, somatic and cognitive symptom clusters entered separately to the 

analyses showed positive associations with emotional and uncontrolled eating, and negative 

associations with cognitive restrained eating (Figure 1). 

 

Table 2: Multiple linear regression analyses on the associations between depression 
characteristics separately in univariable models and together in a multivariate model and 

eating styles (N=990) 

 Emotional 
eating 

Uncontrolled 
eating 

Cognitive 
restraint 

 β p-

value 

β p-

value 

β p-

value 

Depression history a 0.13 <.001 0.08 <.01 -0.08 0.01 

       
Depression severity b 0.38 <.001 0.31 <.001 -0.13c <.001 
       

Depression history a 0.08 <.01 0.03 .25 -0.06 .05 
Depression severity b 0.36 <.001 0.30 <.001 -0.12 <.001 

All analyses adjusted for age, gender and education 
a Having a history of major depressive disorder (yes/no) 
b Severity of depressive symptoms as measured with the IDS questionnaire total score 
c Due to a significant interaction between gender*depressive symptoms for this outcome, we 

stratified this analysis for gender. Associations of depressive symptoms with cognitive 
restrained were only significant in the female group (β=-.17, p<.001), but not within the male 
group (β=-.08, p=.94). 

 
 

Individual depressive symptoms and eating styles 

After correction for multiple testing, in addition to the effect of depression severity, five 

individual depressive symptoms were relatively less strongly associated to emotional eating, 

while one was more strongly related (Figure 2; Supplementary Table 2). On top of the 

association of depression severity, the somaticsymptoms ‘increase in appetite’ and ‘increase 

in weight’ were more strongly associated to emotional eating, while somatic symptom ‘other 

bodily symptoms’ was associated less strongly. The somatic symptoms ‘increase in appetite’ 

and ‘increase in weight’ also showed to be more strongly related to uncontrolled eating, while 

somatic symptom ‘decrease in appetite’ and mood symptom ‘diminished quality of mood’ 

were related to uncontrolled eating relatively less (Figure 2; Supplementary Table 2). Finally, 

for cognitive restrained eating, ‘increase in appetite’ was relatively less strongly associated, 

while somatic symptom ‘decrease in weight’ was more strongly related (Figure 2; 

Supplementary Table 2).  
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Figure 1: Multiple linear regression analyses with standardized depression severity and symptom clusters as determinants and eating styles as outcome 
variables (N=990) 
 Emotional eating Uncontrolled eating Cognitive restraint 

   

 B (95% CI) B (95% CI) B (95% CI) 

All analyses are adjusted for age, gender, and education  
 somatic symptoms,  mood symptoms,  cognitive symptoms 

Analyses were performed for depression severity and depressive subtypes separately 

Somatic/vegetative symptoms cluster

Cognitive symptoms cluster

Mood symptoms cluster

Total IDS score

-0.20 0.00 0.20 0.40 -0.20 0.00 0.20 0.40 -0.20 0.00 0.20 0.40
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Figure 2: Multiple linear regression with depressive symptoms as determinant and eating style as outcome variable, with corre ction for depression severity (IDS score) (N=955) 
 Emotional eating Uncontrolled eating Cognitive restraint 

   

All analyses are adjusted for age, gender, education and severity of depression,  somatic symptoms,  mood symptoms,  cognitive symptoms, *significant after correction for multiple 

testing 

Analyses were performed for all depressive symptoms separately 

Decrease in appetite
Other bodily symptoms

Future pessimism
Feeling sad

Diminished interest in people/activities
Diminished interest for pleasure or…

Constipation/ diarrhea
Panic/phobic symptoms

Feeling irritable
Diminished quality of mood

Diminished reactivity of mood
Thoughts of death or suicide

 Feeling restless
Concentration/ decision making…

Self-criticism or blame
Reduced interest in sex

Aches and pains
Problems falling asleep

Porblems sleeping during the night
Energy level

Feeling slowed down
 Sleeping too much
Decrease in weight

Early morning awakening
Leaden paralysis

Mood typically worse in the morning
Interpersonal sensitivity
Feeling anxious or tense

Increase in weight
Increase in appetite

-1.00 -0.50 0.00 0.50
B (95% CI)  

* 
* 

* 

-1.00 -0.50 0.00 0.50
B (95% CI)  

* 

* 

* 

* 

-1.00 -0.50 0.00 0.50
B (95% CI)  

* 

* 
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Discussion 

This study showed that in a sample of participants with subsyndromal depressive syptoms, 

persons with a history of major depressive disorder (MDD) have higher levels of emotional 

and uncontrolled eating, and lower levels of cognitive restrained eating as compared to those 

without a former depression diagnosis. Increasing severity of depressive symptoms was 

associated with more emotional and uncontrolled eating, while those with higher depressive 

symptoms showed less cognitive restrained eating. Associations in the same directions were 

found between mood, somatic and cognitive depressive symptom clusters and eating styles. 

The associations were comparable and not significantly different across the four European 

countries, although the countries differed in history and severity of depression and in level of 

eating styles. When depression severity and history of depression were considered together, 

depression severity, but not history of depression was independently related to uncontrolled 

eating and cognitive restrained eating, suggesting that the current presence of depressive 

symptoms is more important for these styles.  

Our findings that both history and severity of depression were associated with higher 

levels of emotional and uncontrolled eating are in line with previous research (7–14,32). 

Results also show that, even in participants with subsyndromal depressive symptoms, eating 

styles are more unhealthy as compared to the general population (43,45). It can however not 

completely be ruled out that participants who are willing to take part in an RCT on food 

intake and food related behavior already experience more disordered eating. Earlier literature 

has suggested several mechanisms that could explain why depression and emotional and 

uncontrolled eating are associated. A study in adolescents suggested a possible role for 

decreased serotonin, as adolescents with depressive symptoms showed more increase in 

emotional eating if they carried the 5-HTTLPR genotype that results in lower serotonin 

activity (46). However, the authors could not replicate this finding in a more recent study in 

adults (13). Psychological factors like difficulties identifying feelings (alexithymia), 

impulsivity, and alleviation of, or distraction from, negative emotional states, have also been 

proposed as mechanisms that underlie the associations between depression and eating styles 

(9,47,48).  

Interestingly, as opposed to earlier studies that found positive (12–14) or non-

significant (7,15,32) associations between depression and cognitive restrained eating, we 

found depression to be associated with lower levels of cognitive restrained eating (irrespective 

of BMI), only in females. In the literature on cognitive restrained eating, there has been much 

debate about the implications of having high versus low levels of restrained eating. Recent 
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reviews conclude that cognitive restrained eating cannot be classified as entirely healthy or 

unhealthy (49,50). In persons suffering from obesity, high cognitive restrained eating may 

promote health, as it can be an indication of an attempt to control overeating. Because our 

sample consists of persons with overweight/obesity, the current finding that those who suffer 

from high depressive symptoms or have a history of depression experience less cognitive 

restrained eating, could indicate a negative health effect of depression in those who already 

suffer from overweight or obesity. Four of the previous studies that found positive or no 

associations between depression and cognitive restrained eating used non-obese samples 

(7,13,14,32), making comparisons difficult as the current study uses an overweight/obese 

sample. Two studies were more comparable to our sample because the sample’s mean BMI 

was above 30 (12,15). However, in contrast to our finding, a positive (12) and no association 

(15) with restrained eating were observed in these studies. As in both earlier studies 

participants displayed only minimal depressive symptoms, which is different from our study, 

this could potentially explain the different findings with restrained eating. 

 As expected, the current study confirms our earlier findings that depression should not 

only be used as one homogeneous variable when investigating eating behavior (32). No other 

studies have investigated associations between single depressive symptoms and eating styles, 

and therefore the current results can only be compared with our earlier research. We 

previously found symptoms associated with depression with atypical features to be more 

strongly related to unhealthy eating styles as compared to symptoms belonging to depression 

with melancholic features. The current findings partly support this result in samples from four 

countries, although we find overall less significant associations between single depressive 

symptoms and eating styles as compared to our earlier findings (32). We confirm that the 

somatic depressive symptoms ‘increase in appetite’ and ‘increase in weight’, associated with 

depression with atypical features, were more strongly related to emotional and uncontrolled 

eating, while ‘decrease in appetite’ (for uncontrolled eating) was associated relatively less 

strong. The somatic symptom ‘decrease in weight’ showed to be more strongly associated 

with cognitive restrained eating, while ‘increase in appetite’ was of relative less importance. 

As opposed to our previous study, almost no significant associations were found between 

specific mood symptoms, associated to depression with melancholic features, and eating 

styles. The differences between the current and earlier study might be due to differences in 

samples, as the participants in the previous study had a broader BMI range, from underweight 

to obesity, with a mean BMI of 26.5. Also, we previously included a less uniform group with 
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respect to mental health status, with both healthy controls without current symptoms or 

history of depression and people suffering from a current severe depression.  

Our results suggest that eating styles could be a target in the prevention of depression, 

specifically in persons with symptoms associated to depression with atypical features. By 

teaching persons at risk for depression better emotion regulation skills, unhealthy eating styles 

can possibly be diminished. This could subsequently not only help to prevent depression, but 

also reduce adverse health consequences like further weight gain, unhealthy dietary patterns 

and weight-related diseases. However, as only cross-sectional evidence is available for 

associations between depression and eating styles, it is also possible that interventions that 

decrease depressive symptoms can lead to a decrease in unhealthy eating styles. While 

previous studies already showed that different kind of treatments (e.g. mindfulness based 

treatment, acceptance and commitment therapy, behavioral therapy) can be successful in 

changing eating styles, no consistent pattern has emerged. A total of 7 intervention studies 

reported a significant decrease in emotional eating (51–57) while 5 did not find significant 

effects (58–62). For, uncontrolled eating, significant decreases were found in 3 studies 

(54,55,60), but not in 5 others (51,52,58,59,61). Finally, 3 studies found significant increases 

in cognitive restrained eating (52,54,58), while one did not find a significant effect (55). 

Overall, as findings of different studies are contradictory, and as sample sizes are small (only 

two studies with sample sizes above 100 (56,58) and one above 200 (54)), uncertainty 

remains. Continued efforts need to focus on developing treatment strategies that have a 

sizable impact on unhealthy eating styles. 

There are known differences between European countries in, among others, the 

prevalence of eating disorders like anorexia and bulimia nervosa (63,64), and healthy and 

unhealthy eating habits like eating fruits and vegetables and snacking in front of the television 

(65,66). Also, different European countries perceive and treat depressive disorders differently 

(67). Despite these suggested differences in eating behavior and depression, our results 

suggest that the associations between depression and eating styles are consistent across the 

four included countries in this study. This consistency is in accordance with results from 

another study including Danish and Spanish samples (31), although in this study the 

similarities in the association between the two countries were not statistically tested. To our 

knowledge, there are no other studies directly comparing the relationship between depression 

and eating styles in two or more countries.  

 The current study has important strengths. It presents novel findings showing that in 

four European countries, depression is consistently associated with unhealthy eating styles. 
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Also, body weight and body height were measured in each participant, which provides more 

accurate information than self-reported methods. However, this study has several limitations, 

most notably the reliance on cross-sectional data. Although it is likely that more severe 

depressive symptoms lead to more unhealthy eating, it is also possible that especially 

emotional eating leads to negative emotions, as discussed in emotion-regulation theories (68), 

or that both are related to a third common factor such as experience of elevated stress. 

Additionally, the current study was carried out with baseline data of a specific population of 

European citizens with a high BMI and subsyndromal depressive symptoms that took part in a 

RCT that studied prevention of depression. Therefore, it is difficult to extrapolate the results 

to other population groups. However, we previously showed in a Dutch observational cohort 

study that associations between depression and eating styles were also present in normal 

weight individuals (32), suggesting that the current results are not specific for persons with a 

high BMI. Moreover, since the different countries in this study used diverse types of 

recruitment strategies, this could have caused the countries’ samples to differ from each other. 

However as we adjusted for some potential confounding factors, we made an effort to 

minimize the potential confounding effects of different samples included across the four 

countries, and associations appear to be similar across countries. It should also be noted that 

depressive symptoms ‘increase in appetite’ and ‘decrease in appetite’ and eating styles are 

related constructs and because of criteria contamination therefore stronger relationships could 

be expected. However associations between depression severity and eating styles are still 

significant when excluding the appetite symptoms from the sum score (β=0.35, p<.001 for 

associations between severity and emotional eating, adjusted for sociodemographic variables, 

β=0.29, p<.001 for uncontrolled eating and β=-0.13, p<.001 for cognitive restrained eating), 

indicating that associations between depression and eating styles are significant independently 

of the appetite symptoms. Moreover, it cannot be completely ruled out that change in appetite 

(and also in weight) are due to an underlying eating disorder instead of occurring in the 

context of depression. As depression and eating disorders like binge eating disorder are 

related (69–71), more research taking both into account simultaneously is needed to draw firm 

conclusions. Furthermore, no information on experience of social stigma was available, while 

studies suggest strong associations between stigma and both depression (72) and obesity (73). 

Finally, the use of a self-report questionnaire to measure eating styles heightens the risk of 

underreporting due to social desirability or unawareness of one behavior.  

To conclude, this study showed that in a large, European sample, both history of 

depression diagnosis as well as depression severity are associated with higher levels of 



98 
 

emotional and uncontrolled eating, and lower levels of cognitive restrained eating. These 

associations were similar across the four European countries, Germany, Spain, The 

Netherlands and United Kingdom. It was confirmed that somatic symptoms, associated with 

depression with atypical features, were more strongly associated to unhealthy eating styles. 

Our results suggest that unhealthy eating styles may be a possible target for interventions for 

the prevention of depression, in particular in persons with more atypical depressive 

symptoms. Given the high and increasing rates of depression in Europe, there is an urgent 

need to replicate the current findings and to unravel causal pathways between depression and 

its negative health consequences.  
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Supplementary Table 1. Single IDS items included in the three symptom clusters 

Mood subscale Somatic subscale Cognitive subscale 

Diminished capacity for pleasure or enjoyment  Concentration/decision-making problems Aches and pains  
Diminished interest in people/activities Future pessimism Appetite increase 
Diminished quality of mood Self-criticism and blame Appetite decrease 

Diminished reactivity of mood Suicidal thoughts Constipation/ diarrhea 
Feeling anxious or tense  Diurnal variation with a worse mood in the morning 

Feeling irritable  Early morning awakening 
Feeling sad  Low energy level/fatigability 
Interpersonal sensitivity  Other bodily symptoms 

Leaden paralysis  Problems falling asleep 
Panic/phobic symptoms  Problems sleeping during the night 

  Psychomotor agitation 
  Psychomotor retardation 
  Reduced interest in sex 

  Sleeping too much 
  Weight increase 

  Weight decrease 
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Supplementary Table 2. Multiple linear regression analyses on the associations between individual depressive symptoms and eating styles (N= 955). 

 Emotional eating Uncontrolled eating Cognitive restraint 

 B 95% CI p-value B 95% CI p-value B 95% CI p-value 

Increase in appetite 0.59 (0.48; 0.71) <.001 0.58 (0.49; 0.67) <.001 -0.21 (-0.30; -0.12) <.001 

Increase in weight 0.24 (0.11; 0.36) .001 0.18 (0.08; 0.28) <.001 0.02 (-0.07; 0.11) .71 

Feeling Anxious or Tense 0.18 (0.03; 0.33) .018 0.03 (-0.08; 0.15) .58 -0.01 (-0.12; 0.10) .86 

Interpersonal Sensitivity 0.16 (0.01; 0.31) .035 -0.02 (-0.14; 0.10) .79 -0.01 (-0.12; 0.10) .85 

Mood typically worse in the morning 0.10 (-0.20; 0.40) .51 0.24 (0.00; 0.48) .05 -0.01 (-0.22; 0.20) .92 

Leaden Paralysis/ Physical Energy 0.02 (-0.13; 0.16) .83 0.08 (-0.03; 0.20) .15 0.01 (-0.09; 0.12) .77 

Waking Up Too Early -0.04 (-0.17; 0.09) .56 -0.03 (-0.13; 0.08) .60 0.04 (-0.05; 0.13) .38 

 Sleeping Too Much -0.05 (-0.30; 0.21) .73 0.12 (-0.08; 0.33) .24 -0.05 (-0.23; -0.13) .57 

Decrease in weight -0.05 (-0.22; 0.11) .54 -0.07 (-0.20; 0.07) .31 0.43 (0.31; 0.55) <.001 

Falling asleep -0.07 (-0.18; 0.05) .29 -0.04 (-0.14; 0.06) .42 0.00 (-0.09; 0.08) .95 

Sleep During the Night -0.07 (-0.18; 0.04) .21 -0.09 (-0.18; -0.01) .04 0.04 (-0.04; 0.11) .37 

Energy Level -0.07 (-0.21; 0.08) .37 0.05 (-0.06; 0.17) .36 -0.04 (-0.14; 0.06) .45 

Feeling slowed down -0.07 (-0.26; 0.13) .50 0.01 (-0.15; 0.16) .95 -0.02 (-0.16; 0.11) .75 

View of Myself -0.08 (-0.22; 0.06) .27 -0.09 (-0.21; 0.02) .11 0.06 (-0.04; 0.16) .25 

Interest in Sex  -0.08 (-0.21; 0.05) .22 0.03 (-0.08; 0.13) .58 -0.10 (-0.19; -0.01) .03 

Aches and pains -0.08 (-0.24; 0.07) .29 -0.07 (-0.19; 0.05) .25 0.02 (-0.09; 0.12) .78 

Concentration/ Decision Making -0.09 (-0.26;0.08) .32 -0.03 (-0.16; 0.10) .66 0.04 (-0.08; 0.16) .49 

 Feeling restless -0.10 (-0.27; 0.07) .26 -0.02 (-0.15; 0.11) .79 0.02 (-0.10; 0.14) .74 

Response of Your Mood to Good or Desired Events  -0.13 (-0.32; 0.07) .20 -0.03 (-0.19; 0.12) .68 -0.03 (-0.17; 0.11) .65 

Thoughts of Death or Suicide -0.13 (-0.51; 0.25) .50 -0.14 (-0.44; 0.16) .35 -0.08 (-0.34; 0.19) .58 

The Quality of Your Mood -0.15 (-0.29; -0.02) .03 -0.18 (-0.29; -0.08) .001 -0.06 (-0.16; 0.04) .22 

Feeling Irritable -0.16 (-0.31; -0.01) .05 -0.05 (-0.17; 0.08) .46 0.02 (-0.09; 0.13) .68 

Panic/Phobic symptoms -0.16 (-0.40; 0.09) .21 -0.15 (-0.35; 0.04) .12 0.13 (-0.05; 0.30) .15 

General Interest -0.17 (-0.36; 0.02) .09 -0.08 (-0.23; 0.07) .31 -0.04 (-0.18; 0.09) .54 

Capacity for Pleasure or Enjoyment  -0.17 (-0.38; 0.04) .11 -0.06 (-0.23; 0.10) .46 -0.07 (-0.21; 0.08) .39 

Constipation/ diarrhea -0.17 (-0.35; 0.02) .07 -0.04 (-0.19; 0.11) .57 0.08 (-0.05; 0.21) .21 

Feeling Sad -0.19 (-0.36; -0.02) .028 -0.24 (-0.37; -0.10) .08 0.01 (-0.11; 0.13) .81 

View of My Future -0.22 (-0.40; -0.04) .018 -0.09 (-0.24; 0.05) .20 -0.05 (-0.17; 0.08) .48 

Other bodily symptoms -0.35 (-0.57; -0.12) .003 -0.22 (-0.40; -0.04) .018 19.00 (0.03; 0.35) .020 

Decrease in appetite -0.49 (-0.91; -0.09) .023 -0.62 (-0.94; -0.30) <.001 0.00 (-0.31; 0.32) .98 

All analyses adjusted for age, gender, education and severity of depression 

Analyses were performed for all depressive symptoms separately 

NB: the critical p-value according to the modified FDR (B-Y) method for multiple testing was used (p=0.01252) 
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Abstract 

Depression and unhealthy eating styles are two important, interrelated factors associated to 

dietary intake. However, it remains unclear whether depression and eating styles are 

independently associated to dietary intake, and whether associations between depression and 

dietary intake are mediated by eating styles. Therefore, the aim of the current study was to 

investigate the associations of, and interplay between depression and eating styles in relation 

to different aspects of dietary intake. Cross-sectional data from 1442 participants (healthy 

controls (22.7%), remitted (61.0%) and current patients (16.3%)) from the Netherlands Study 

of Depression and Anxiety were used. Linear regression analyses were used to determine 

associations of depressive disorders (DSM-IV based psychiatric interview), self-reported 

depressive symptoms (Inventory of Depressive Symptomatology), emotional, external and 

restrained eating (Dutch Eating Behavior Questionnaire) with 4 measures of dietary intake 

(total energy intake (kcal/d), Mediterranean diet score (MDS), intake of sweets foods (g/d), 

and snack/fast-food (g/d)) measured with a 238-item food frequency questionnaire. Statistical 

mediation analyses were used to study whether associations between depression and dietary 

intake were mediated by eating styles. Current depression diagnosis and severity were 

associated with lower MDS and higher intake of sweet foods and snack/fast-food. Emotional 

and external eating were associated with higher intakes of snack/fast-food; external eating 

was also associated with higher total energy intake. Restrained eating was associated with 

lower total energy and intake of sweet foods, and higher MDS. Associations between current 

depression or severity and intake of snack/fast-food were mediated by external eating. In 

general, depression and unhealthy eating styles contributed independently to poorer diet 

quality and higher intake of sweet and snack/fast-food. The association between depression 

and higher intake of snack/fast-food was mediated by external eating.  
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Introduction 

Negative emotions and depression have been shown to influence dietary intake (1). While the 

typical response to negative emotions and stress is to eat less, studies show that the atypical 

response of eating more is also common (2). Previous evidence indicates that eating in 

response to stress and negative emotions associated with depression often consist of eating 

unhealthy and low quality food such as sweet snacks and fast-food (3). In the long run, 

unhealthy dietary intake contributes substantially to weight gain at the individual level, 

thereby increasing the burden of obesity at the population level (4). Therefore, unraveling 

which factors are associated with dietary intake is of major importance. Two important and 

interrelated factors associated with dietary intake are depression and unhealthy eating styles, 

but their combined effects still remain uncertain.  

Persons with higher depression severity are shown to have a less healthy dietary 

pattern including lower intakes of fruit, vegetables, whole grains, poultry, fish, and reduced-

fat dairy products (5,6). They also achieve lower Mediterranean Diet scores, which is another 

indication of poorer diet quality (7). In addition, depression severity is associated with higher 

total energy intake from saturated fat and sugars (8) and higher sweet food consumption (9). 

Depression diagnosis has also been associated with reduced fruit, and vegetable intake (10). 

Eating to regulate emotions (emotional eating), eating in response to external cues (external 

eating) and impaired cognitive eating control (restrained eating) have been suggested to be 

related to increased (for emotional and external eating) and decreased (for restrained eating) 

overall energy intake, carbohydrate and fat intake, energy dense and sweet foods, snack and 

fast-food intake (11–23) in most, but not all (13,15,16,18–21) studies. Especially for 

emotional and restrained eating, a consistent pattern does not always emerge. 

While depression and eating styles have been suggested to be factors contributing to 

unhealthy dietary intake, they are also associated with each other. In a previous paper from 

our research group, we were the first to show that not only depression severity, but also 

current and remitted depressive disorders, were associated to more emotional and external 

eating (24). While emotion regulation theories suggest that affect regulating strategies (such 

as emotional eating) can induce a change in emotional state (33), a recent meta-analysis 

showed that emotional eating does not lead to a change in affect (34). Most studies provide 

evidence that higher levels of depression lead to less favorable levels of eating styles 

(21,25,26). Moreover, experimental studies also have shown that, in responses to negative 

emotions, emotional eaters consume more energy-dense foods (3).  
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 To disentangle and compare the contributions of both depression and eating styles on 

dietary intake, it would be best to consider both in one study simultaneously. Nevertheless, 

up to now, this has hardly been done. One study from Konttinen et al. found that both 

emotional eating and depressive symptoms were associated to the intake of energy dense 

sweet and non-sweet foods. However the association between depressive symptoms and 

intake of sweet foods became non-significant when adjusting for emotional eating, indicating 

the mediating effect of emotional eating (21). Results also showed an interaction effect 

between depression and emotional eating for non-sweet foods: those with low scores on both 

of the scales consumed lower amounts of these non-sweet foods. Camilleri et al. also found 

significant interactions between depression and emotional eating in association with dietary 

intake, and therefore stratified their analyses according to high versus low depressive 

symptoms (22). The key finding of this study was that among depressed women, but not men, 

emotional eating was associated with greater consumption of energy-dense snacks and higher 

total energy intake. While this preliminary evidence suggests both unhealthy eating styles and 

depression to influence dietary intake, much is still uncertain. In both studies, external eating 

was not investigated. Also, while the Konttinen study only adjusted for restrained eating (21), 

in the Camilleri study restrained eating was not investigated (22). We previously showed 

depression to be associated to both emotional and external eating (24). As all three eating 

styles seem to be associated with dietary intake, studying all three eating styles should be 

considered when studying the interplay between depression, eating styles and dietary intake. 

Moreover, the Konttinen and Camilleri studies used non-clinical samples and depression 

severity scores were fairly low (21,22), while associations between depression, eating styles 

and dietary intake should also be investigated in persons who actually have a clinical major 

depressive diagnosis.  

To date, it remains unknown whether the relationship between depression and dietary 

intake is (partially) explained by unhealthy eating styles, and whether their combined 

associations might be larger than the associations of depression and eating styles with dietary 

intake separately. Therefore, the current study investigates the associations of, and interplay 

between depression and eating styles in relation to different aspects of dietary intake. Four 

aspects of dietary intake were analyzed: 1) total energy intake, 2) dietary quality, 3) sweet 

food consumption and 4) fast-food and savory snack consumption. Initially, the independent 

associations between depression and unhealthy eating styles and all four dietary intake 

measurements were analyzed. Secondly, we studied whether associations between depression 

and dietary intake were mediated by eating styles. Finally, we examined whether the 
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associations between eating styles and dietary intake were different in healthy controls and 

patients with a current or remitted depression. 

 

Material and methods 

Study sample 

Data from the Netherlands Study of Depression and Anxiety (NESDA), an ongoing cohort 

study of persons with depressive and anxiety disorders and healthy controls were used. In 

order to represent diverse settings and developmental stages of psychopathology, 2981 adults 

(18-65 year) from the community (19%), general practice (54%) and specialized mental 

health care (27%) were included at baseline. Exclusion criteria were a primary clinically 

overt diagnosis of other psychiatric disorders such as psychotic disorder, obsessive-

compulsive disorder, bipolar disorder, or severe substance abuse disorder, and insufficient 

command of the Dutch language. The research protocol was approved by the Ethical 

Committees of the contributing universities and all participants provided written informed 

consent. A detailed description of the NESDA study design can be found elsewhere (29). 

Between September 2004 and February 2007, all participants underwent a baseline 

assessment containing an extended face-to-face interview conducted by a trained research 

assistant, which included a standardized diagnostic psychiatric interview (Composite 

International Diagnostic Interview (CIDI) version 2.1, (30)) and self-report questionnaires. 

This paper is based on data of the 9-year follow-up wave in which eating styles and dietary 

intake were measured. Data of earlier waves was used to create psychiatric status groups. 

Nine year follow-up data was available for 2069 participants. After excluding participants 

with pure anxiety disorders (n=195), on whom data on psychiatric disorders was inconclusive 

due to too many missing follow-up data (n=13), persons with missing data on the 

psychological eating styles (n=111), on the food frequency questionnaire (n=277) or 

improbable energy intake (females: <500 kcal, >3500 kcal and males: <800 kcal, >4000 kcal 

(31); n=31), the final study sample consisted of 1442 participants (328 controls, 880 

participants with a remitted depressive disorder, and 234 with a current depressive disorder). 

Those with missing data at the 9-year follow up were significantly younger (p<.001), more 

often male (p<.01) lower educated (p=.001), and had more severe depressive symptoms 

(p<.001) compared to the sample included in this paper. 
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Depression measurements 

During each assessment, presence of a DSM-IV depressive (MDD, dysthymia) or anxiety 

disorder was established using the CIDI (30). At the 9-year follow up, all participants were 

classified as 1) having no lifetime psychiatric disorder (controls), 2) having a remitted 

depressive disorder, or 3) having a current depressive disorder based on information from 

baseline to 9-year follow up. Persons in the remitted group had a lifetime history of 

depressive disorder but no diagnosis in the past 6 months as diagnosed with the CIDI, and 

current patients had CIDI-diagnosed depressive disorder (major depressive disorder, 

dysthymia) in the past 6 months.  

  At 9-year follow-up, severity of depressive symptoms in the past week was assessed 

with the 30-item Inventory of Depressive Symptomatology - Self Report (IDS-SR, range 0 - 

84; (32)). Items were scored from 0 (‘no problems’) to 3 (‘severe problems’) and a sum score 

was computed and standardized. 

 

Eating styles 

At the 9-year follow up, the short version Dutch Eating Behavior Questionnaire (DEBQ) 

(33,34) was used to assess emotional eating (6 items, e.g. “Do you have a desire to eat when 

you are irritated?”), external eating (7 items, e.g. ”If food smells and looks food, do you eat 

more than usual?”) and restrained eating (7 items, e.g. “Do you try to eat less at mealtimes 

than you would like to eat?”). Response categories range from 1 ‘never’ to 5 ‘very often’. 

The full version DEBQ scales have high internal consistency, high validity for food 

consumption, and high convergent and discriminative validity (33,35). The current study 

showed, using exploratory factor analysis, that all items in this analysis had primary loadings 

over .57, with the mean factor loadings being .84 for the emotional eating scale, .79 for the 

external eating scale and .67 for the restrained eating scale. The non-target loadings (loadings 

in factors that the item was not intended to measure) had a mean value of .15, .09 and .14 for 

the emotional, external and restrained eating scales respectively, with an overall range from 

.01 to .30. Internal consistency for the three subscales was adequate (emotional eating α = 

.95, external eating α = .82, restrained eating α = .91). The inter-correlation between 

emotional and external eating was found to be .52, .29 between emotional and restrained 

eating, and .17 between external and restrained eating. For the current study, eating scales 

scores were standardized for the main analyses. 
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Dietary intake 

Dietary intake was assessed during the 9-year follow-up with a 238-item, semi-quantitative 

food frequency questionnaire (FFQ) which was based on a validated ethnic Dutch FFQ (36). 

The FFQ asked about the frequency, amount and type of food eaten in the past month. Using 

the Dutch Food Composition Table 2014 (37), daily intakes (g/day) of the 238 food items 

were calculated. Using the FFQ, energy intake (kcal/day) could be calculated. Population 

medians were used for missing amounts. Likewise, missing product type (e.g. full- fat milk, 

semi-skimmed milk or skimmed milk) was replaced with distributions reflecting the 

population median. The total amount of missings was 0.58%. The FFQ also included the 

option to add additional food items consumed within the last week that were not included in 

the questionnaire. These items were manually re-categorized to comparable food items where 

possible. Each manual adjustment was made by consensus of two nutritional scientists. 

Diet quality was measured with the Mediterranean diet score (MDS), which was is developed 

by Panagiotakos et al. (38). The MDS includes 10 food components (non-refined grains, 

potatoes, fruits, vegetables, legumes, fish, red and processed meat, poultry, full fat dairy 

products, olive oil and alcohol). Components are scored from 0-5 based on weekly 

consumption according to their position in the Mediterranean diet pyramid (39) with a total 

score range of 0-55. This MDS was chosen because it is an established score that has been 

shown to be associated with depression according to other diet-depression studies (7) and has 

also been associated with lower mortality (40) and other somatic diseases (41). 

Intakes of sweet snacks, and intakes of fast-food/ savory snacks were derived from the FFQ. 

Food items included in sweet snacks-group were (among others) sugar and honey, different 

kinds of sweet spreads, sweet deserts, ice-lollies, sweets, candy bars, chocolate, cookies and 

cakes. The fast-food and savory snack-group included pizza, French fries, fried snacks, potato 

chips, and salty biscuits.  

 

Sociodemographic and lifestyle and health variables 

Age, sex, years of education and marital status (single, married, divorced/separated/widowed) 

were assessed during interview. Lifestyle and health variables contained smoking (never, 

former current), physical activity, and current body mass index (BMI). Physical activity 

during the past week was measured at the 9 year follow-up with the International Physical 

Activity Questionnaire (IPAQ) and expressed as 1000 MET minutes/week (42,43). Height 

and body weight were measured by a trained research assistant. BMI was calculated as 
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weight kilograms divided by height squared in meters (kg/m2). All covariates were measured 

at 9-year follow-up. 

 

Statistical analyses 

First, 9-year follow-up sample characteristics were described as means and standard 

deviations, or percentages. All subsequent analyses were adjusted for age, gender, years of 

education, marital status, BMI, smoking and physical activity. All analyses with MDS, intake 

of sweet or fast-food as outcomes were also adjusted for energy intake (kcal/day), to take into 

account the different overall calorific intake that may be related to these dietary intake 

measures. Before starting the main analyses, it was examined whether there was an 

interaction effect of gender by adding interaction terms of gender*depression diagnosis or 

gender*eating styles for each of the four food groups, since stratification for gender was done 

in some earlier studies.  

Separate linear regression analyses were used to estimate the relationship between 1.) 

severity of depressive symptoms (IDS), 2.) depression diagnosis (healthy controls, remitted 

patients, current patients) and all three eating styles eating styles (3.) emotional eating, 4.) 

external eating or 5.) restrained eating) with the four dietary intake variables (overall energy 

intake, MDS, sweet foods, fast-food/ savory snacks). Hereafter, to examine whether the 

associations between depression and dietary intake appeared to be (partly) due to eating 

styles, analyses according to the Hayes statistical mediation model were performed (44). We 

applied statistical mediation analyses to test I) the associations between depression and eating 

styles (pathway a in Figure 1); II) the associations between the separate eating styles and 

dietary intake (pathway b in Figure 1); III) the direct associations between depression and 

dietary intake, corrected for a x b (pathway c’ in Figure 1); and IV) the indirect associations 

between depression and dietary intake through the separate eating styles (pathway a x b). 

Analyses were performed using the Hayes SPSS ‘process’ macro, which estimates the 

indirect associations of the independent variable on the dependent variable through the 

contributing variables (44). This method uses bootstrap resampling procedures, in which 

participants are randomly selected, with replacement, from the original sample. For each 

bootstrap sample the model was estimated and the parameters saved. The indirect association 

was deemed significant if the 95% bootstrap percentile confidence interval did not include 

zero. Number of bootstraps were set at 5000. Eating styles found to be successfully 

contributing to the relationship between depression and one specific dietary intake variable at 

the previous analyses were entered into a final multiple mediation model. 
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 Next, to study whether depression and eating styles augment each other, it was tested 

whether the interaction term between depressive diagnosis or depression severity * emotional 

eating, external eating or restrained eating was significantly associated with each dietary 

intake measure as outcome. The corresponding variables depression diagnosis or severity and 

eating styles were also included in these analyses. (45).  

Analyses were conducted using SPSS version 22.0 (IBM Corp., Armonk, NY, USA). All 

analyses were corrected for multiple testing with use of the modified false discovery rate 

Benjamini and Yekutieli (FDR (B-Y)) method (46).  

 

Table 1: Sample characteristics of the NESDA participants at the 9-
year follow-up (N=1442) 

 Total group 
Demographics  
  Age (years, mean, sd) 51.7 (13.5) 
  Gender (%, female) 64.1 
  Education (years, mean, sd) 13.4 (3.4) 
  Marital status (%)  
   Single 32.4 
   Married 50.4 
   Divorced/separated/widowed 17.2 
Lifestyle  
  BMI (kg/m

2
,mean, sd) 26.4 (5.0) 

  Smoking (%)  
   Never 41.1 
   Former 40.1 
   Current  18.3 
  Physical Activity (1000 MET mins/week (mean, sd) 3.6 (3.0) 
Psychiatric characteristics  
  Severity of depressive symptoms (mean, sd)

 
 15.6 (14.3) 

  Depression diagnosis (%)  
   Healthy controls 22.7 
   Remitted patients 61.0 
   Current patients 16.3 
Psychological eating styles scores 

a 
 

  Emotional eating (mean, sd) 2.3 (1.0) 
  External eating (mean, sd) 2.7 (0.6) 
  Restrained eating (mean, sd) 2.7 (0.9) 
Food intake 

b 
 

  Total energy intake (kcal, mean, sd) 2150.4 (582.7) 
  Mediterranean diet score (mean, sd) 32.6 (5.0) 
  Sweet foods (grams/day, mean, sd) 75.7 (52.8) 
  Snack/fast foods (gram/day, mean, sd) 43.0 (38.3) 

IQR= inter quartile range, 
a
 as measured with the Dutch Eating 

Behavior Questionnaire, 
b
 as measured with a 238-item food frequency 

questionnaire 
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Results 

Descriptives 

The mean age of the 1442 participants was 51.7 (SD=13.5) year, and over two-thirds was 

female (Table 1). More than half of the participants was married, and the mean BMI was 26.4 

kg/m2 (SD=5.0), 34.4% had overweight while 19.7% suffered from obesity. Almost half of 

the participants had never smoked. The mean depression severity score as measured with the 

IDS was 15.6 (SD=14.3), and the current sample consisted of 22.7% healthy controls, 61.0% 

remitted patients and 16.3% current patients. The mean energy intake was 2150.4 kcals/day 

(SD=582.7) and the mean MDS score was 32.6 (SD=5.0). Participants average intake of 

sweet foods was 75.5 (SD=52.8) grams per day, while they daily consumed on average 43.0 

grams (SD=38.3) of fast-food/ savory snacks. 

 

Associations between depression, eating styles and dietary intake 

We found no significant modifying effects of gender on the relationship between depression 

and dietary intake, or eating styles and dietary intake for 23 of the 24 interactions tested (p-

values between .08 and .92; critical p-value for multiple testing is 0.01390 (46)), indicating 

similar associations between depression/eating styles and dietary intake across males and 

females. As only one interaction showed to be significant (gender * external eating in 

association with fast-food/ savory snacks (p = .01)), all subsequent analyses were not 

stratified by gender. 

Linear regression analyses showed that higher depression severity was significantly 

associated with lower MDS score (indicating a poorer diet quality), a higher intake of sweet 

foods, and a higher intake of fast-food/ savory snacks (Table 2). Patients with a current 

depressive disorder also had significantly poorer diet quality, and a higher intake of fast-food/ 

savory snacks compared to the healthy controls. No significant associations with total energy 

intake (for depression severity and diagnosis) or intake of sweet foods (for current depression 

diagnosis) were found. Also, no associations between remitted depression and dietary intake 

were found.  

Results showed that both emotional eating and external eating were associated with 

higher intake of fast-food/ savory snacks (Table 2) and external eating was associated with 

higher total energy intake. Conversely, restrained eating was associated with lower total 

energy intake, to a higher MDS score, indicating a better diet quality, and to a lower intake of 

sweet foods.  
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Table 2: Associations of current depression diagnosis, standardized depression severity and standardized eating 

styles separately with total energy intake, Mediterranean diet score (MDS), intake of sweet foods or fast food and 

savory snacks (N=1442) 

 Total energy 

intake (1000kcal 

/day) 

Mediterranean 

diet score 

 

Sweet foods Fast-food and 

savory snacks 

  B p-value
 

 B p-value
 

 B p-value
 

 B p-value
 

Depression diagnosis          

 Healthy controls Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. 

 Remitted patients 0.03 .50 -0.43 .21 2.09 .51 2.67 .24 

 Current patients 0.06 .26 -1.11 <.01 8.02 .05 9.71  <.001 

Depression severity 0.03 .04 -0.63 <.001 3.51 <.01 2.78 <.01 

Emotional eating 0.04 .04 0.07 .64 1.91 .17 2.51 <.01 

External eating 0.09 <.001 0.10 .48 -1.60 .25 4.25 <.001 

Restrained eating -0.12 <.001 1.00 <.001 -4.58 <.01 -1.38 .17 

Multivariable linear regression analyses were done for depression diagnosis, depression severity and each eating 

style separately, adjusted for age, gender, years of education, marital status, smoking, physical activity and total 

energy intake (for MDS score, sweet foods and fast-food and savory snacks). 

NB: variables in bold indicate significance, the critical p-value according to the modified false discovery rate 

Benjamini and Yekutieli (FDR (B-Y)) method for multiple testing was used (p= 0.01390) 

 

Statistical mediation analyses  

Table 3 shows the results of the statistical mediation analyses with depression severity as 

independent variable. Depression severity is significantly associated with emotional and 

external eating (a-paths). External eating is significantly associated with both total energy 

intake, and intake of fast-food/snacks (b-paths). The direct association between depression 

severity and total energy intake is shown to be non-significant (c’-path), but the indirect 

effect (mediation effect) of depression severity on total energy intake through external eating 

is shown to be significant (a x b-path). For intake of fast-food/snacks, the direct association 

between depression severity and fast-food/snacks became non-significant when adding either 

emotional or external eating to the model meaning that the association between depression 

severity and fast-food/snacks is mediated by emotional and external eating styles (c’-path). 

The indirect effects of depression severity on fast-food/snacks through emotional and 

external eating are shown to be significant (a x b-path). 
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Table 3. Statistical mediation analyses for standardized depression severity as independent variable and total energy intake, Mediterranean diet sco re (MDS), intake of 

sweet foods or fast food and savory snacks as outcome variables via standardized eating styles based on 5000 bo otstrap resamples (N = 1442) 

Separate mediators I. Association between 

depression severity and 

eating style (a) 

II. Association between 

eating style and outcome(b) 

III. Direct association 

between depression severity 

and outcome (c’) 

IV. Indirect association between depression 

severity and outcome  

(a x b) 

B (SE) B (SE) B (SE) B (SE) 95% CI 

  Total energy intake (1000 kcal/day) 

Emotional eating 0.21 (0.03)*** 0.03 (0.02) 0.03 (0.02) 0.01 (0.004) [-0.002; 0.01] 

External eating 0.10 (0.03)*** 0.09 (0.02)*** 0.03 (0.02) 0.01 (0.003) [0.004; 0.02] 

Restrained eating 0.03 (0.03) -0.12 (0.02)*** 0.04 (0.02)* -0.003 (0.04) [-0.01; 0.004] 

  Mediterranean diet score 

Emotional eating 0.21 (0.03)*** 0.22 (0.14) -0.67 (0.15)*** 0.05 (0.03) [-0.02; 0.11] 

External eating 0.10 (0.03)** 0.16 (0.15) -0.65 (0.15)*** 0.02 (0.02) [-0.01; 0.06] 

Restrained eating 0.04 (0.03) 1.02 (0.15)*** -0.67 (0.15)*** 0.04 (0.03) [-0.02; 0.11] 

  Sweet foods 

Emotional eating 0.21 (0.03)*** 1.17 (1.51) 3.27 (1.51)* 0.25 (0.32) [-0.37; 0.91] 

External eating 0.10 (0.03)*** 1.92 (1.41) 3.70 (1.48)* -0.18 (0.16) [-0.59; 0.06] 

Restrained eating 0.04 (0.03) -4.72 (1.24)** 3.70 (1.40)* -0.18 (0.16) [-0.59; 0.05] 

  Fast-food and savory snacks 

Emotional eating 0.23 (0.03)*** 1.50 (1.00) 2.29 (1.22) 0.34 (0.23) [0.09; 0.82] 

External eating 0.10 (0.03)*** 3.70 (0.95)*** 2.24 (1.15) 0.39 (0.14) [0.16; 0.75] 

Restrained eating 0.05 (0.03) -1.65 (0.89) 2.71 (1.17)* -0.08 (0.07) [-0.33; 0.01] 

Analyses are adjusted for age, gender, years of education, marital status, smoking, physical activity and total energy intake (for Mediterranean diet score, sweet foods and 

fast-food and savory snacks). 

 * p<.05, ** p <.01, *** p<.001 
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For the association between depression severity and fast-food/snacks, a final mediation model 

was analyzed with inclusion of both emotional and external eating in the same model (Figure 

1). Results show that external eating was the only statistical mediator that remained 

significant, while emotional eating turned non-significant. 

  

Depression 

severity

Emotional 

eating

Fast-food and 

savory snacks

Depression 

severity

Fast-food and 

savory snacks

c = 2.63 *  

a = 0.23 *** a x b = -0.10
CI (-0,61; 0.39)

b = -0.44

c’ = 2.32

External 

eating

a = 0.10 *** a x b = 0.41
CI (0.16; 0.81)

b = 3.90***

 
Figure 1: Illustration of the total effect of depression on food intake (c) and a statistical mediation 

design where depression is associated with food intake directly (c’) and indirectly (a x b) through 

eating styles. Statistical mediation analyses for standardized depression severity as independent 

variable and intake of fast-food and savory snacks as outcome variable via standardized emotional 

and external eating based on 5000 bootstrap resamples.  

* p<.05, ** p <.01, *** p<.001 

 

For depression diagnosis, similar results were found with external eating as mediator, 

although the direct association between depression and fast-food/snacks remained significant 

after addition of external eating as mediator (Supplementary Table 1). This indicates that 

external eating is only partly responsible for the association between depression diagnosis 

and fast-food/snacks. For emotional eating, no significant mediation was found.  

 

Interaction between depression and eating styles 

We studied whether the association between eating styles and dietary intake differed between 

dressed patients and healthy controls by testing the interaction terms between depression * 

eating styles and associating those terms with total energy intake, MDS, intake of sweet foods 
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and intake of fast-food/ savory snacks. The interaction tests indicated that the association 

between depression severity or depression diagnosis (healthy controls versus current patients) 

and intake of sweet foods differed by level of restrained eating (p = .02 for severity, and p = 

.01 for diagnosis). However, as the critical p-value for multiple testing for 24 tests is 0.01324 

(46), only associations with depression diagnosis*restrained eating remained significant. 

Results showed that within the healthy control group there was a significant association 

between more restrained eating and lower intake of sweet foods (B=-5.76, p= .03, whereas in 

the current patients, this association was non-significant (B=-1.30, p= .70).  

 

Discussion 

The current study investigated the independent and combined associations of depression and 

three unhealthy eating styles with dietary intake, using a large cohort of participants with and 

without depressive disorders. Result showed that depression severity and current depression 

diagnosis were associated with unhealthy dietary intake and worse dietary quality, as 

indicated by a lower Mediterranean diet score (MDS), higher intake of sweet foods and fast-

food/ savory snacks. Emotional and external eating were also shown to be associated with 

unhealthy food intake, while restrained eating was associated with a more favorable food 

intake and diet quality. The current study showed that the association between depression and 

intake of fast-food/ savory snacks was mediated by external eating. No statistical mediation 

through emotional eating or restrained eating was found. Finally, the association between 

restrained eating and sweet foods differed between healthy controls and current patients. No 

other interactions between depression and eating styles for dietary intake were found. 

Our results confirm previous evidence that showed associations between depression 

and a lower Mediterranean diet score (7,47), higher intake of sweet foods (9,48,49) and 

higher intake of fast-food and savory snacks (8,48). Our results are also in accordance with 

previous evidence examining associations between emotional and external eating and 

unhealthy dietary intake (11,15,16,18–21), although we failed to find specific associations 

with intake of sweet foods. Results of the current study show restrained eating to be 

associated with less unhealthy dietary intake and better diet quality, which is in accordance 

with most previous studies (11–17,23). There are however also some studies that failed to 

find associations between restrained eating and dietary intake (13,16,18,21), or even report 

associations between high restrained eating and higher snack intake (19,20). Recent reviews 

conclude that restrained eating cannot be classified as entirely healthy or unhealthy (50,51), 
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but rather could be health promoting or detrimental depending on the circumstances under 

which it is employed.  

The current study is the first to compare and combine associations of depression and 

external and restrained eating with dietary intake, while two earlier population studies already 

investigated depression in combination with emotional eating. One of these studies is 

however not easy to directly compare with the current results, as they stratified for gender 

and for higher versus lower depressive symptoms from the start, and hereafter associated 

emotional eating with dietary intake (22). This study found positive associations of emotional 

eating with intake of sweet and fatty foods in women with both high or low depressive 

symptoms, and in men with low depressive symptoms. In accordance with the another study 

of Konttinen et al. (21), the current study found depression to be associated with intake of 

fast-food/snacks independent of emotional eating. However, while the current study also 

found depression to be independently associated with intake of sweet foods, this was not the 

case for the Konttinen study. The Konttinen study therefore suggested emotional eating to be 

a mediating mechanism through which depression is related to intake of sweet foods. This 

could not be confirmed in the current study, where we did not find any evidence for 

mediation by emotional or restrained eating. As depression is a heterogeneous entity with 

subtypes characterized by decreased appetite (melancholic depression) and increased appetite 

(atypical depression) (55,56), it could be that mediation of associations between depression 

and dietary intake by eating styles are more often found when analyzed by subtype. It is well 

established that depression consists of at least two subtypes of which the melancholic subtype 

is characterized by decreased appetite and the atypical subtype by increased appetite. 

However, a recent study of Gibson-Smith et al. using the same cohort did not find any 

patterns for depressive symptoms related to melancholic or atypical depression and dietary 

intake (57). Therefore we decided to leave the depressive symptom profiles out of the current 

study. The current study did show external eating to be a significant mediator in associations 

with total energy intake, and intake of fast-food/ savory snacks. As mediation of eating styles 

on associations between depression and dietary intake has never been examined before, 

results cannot be compared with earlier research. 

Results of the current study show an interaction effect between depression diagnosis 

and restrained eating in relation to intake of sweet foods. Results show that there was a 

significant association between restrained eating and lower intake of sweet foods within the 

healthy control group, whereas in the current patients no significant association was found. 

No other interactions between depression and eating styles were found. This suggest that 
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depression and eating styles do not augment each other in associations with dietary intake. 

These interaction results are not in accordance with previous studies. A study of Camilleri et 

al. found significant interaction between depressive symptoms and emotional eating for total 

energy intake and 3 groups of sweet foods (cakes/ biscuits/ pastries, chocolate, artificially 

sweetened soft drinks)(22). They reported that associations between emotional eating and 

sweet-and-fatty snacks were more pronounced in women with depressive symptoms 

compared with those without depressive symptoms, however, this was not the case for men. 

Another study of Konttinen et al. found a significant interaction between depressive 

symptoms and emotional eating for fast-food/ savory snacks (21). They reported that only 

those with both low depressive symptoms and low emotional eating had a lower intake of 

fast-food/ savory snacks, did not find anything for persons with both high depressive 

symptoms and high emotional eating. The current and two previous study differ in study 

sample with respect to severity of depressive symptoms, and the current study is the first to 

also include external and restrained eating. Thereby, more research is needed before firm 

conclusions on possible interactions of depression and eating styles on dietary intake can be 

drawn. 

The current study has important strengths. It presents novel findings showing 

associations between both depression severity, depression diagnosis, and three unhealthy 

eating styles with dietary intake. Also, we included a large, generalizable group of 

participants, recruited from community, general practice and specialized mental health care. 

Another strength is that the current FFQ included serving sizes, thereby making the 

estimation of habitual dietary intake more accurate. However, this study also suffered from 

some limitations. The most important one is the use of cross-sectional data, preventing 

inference of causality. Another limitation is the use of self-report data, which poses the risk 

of underreporting due to social desirability or unawareness of one’s behavior. It is known that 

people have a tendency to underreport unhealthy eating styles (58,59), also over- and 

underestimation of actual food consumption, poor recall and the omission of frequently eaten 

items from the FFQ are inherent problems (60). However, we removed participants with 

extreme energy intakes, and added other self-reported, frequently consumed products which 

partially resolved these issues. Finally, it cannot be ruled out that reporting accuracy in the 

FFQ is influenced by depression severity and eating styles. 

 In conclusion, the current study found depression and unhealthy eating styles to 

contribute independently to a poorer dietary quality and higher intake of sweet foods and fast-

food/ savory snacks. An indirect association between depression and total energy intake 
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through external eating was found. The association between depression and higher intake of 

snack/fast-food was explained by external eating, while yet unknown factors may be relevant 

for associations between depression, MDS and intake of sweet foods. Treatment programs for 

depression should be aware of both unhealthy eating styles and unhealthy dietary intake 

patterns, and their connections. Prospective studies are needed to identify causal links and 

investigate possible mechanisms underlying the associations among depression, eating styles 

and dietary intake.  
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Supplementary table 1. Statistical mediation analyses for current depression as independent variable and energy intake, Mediterranean diet score, intake of swee ts foods and 

fast-food and savory snacks as outcome variables via standardized eating styles based on 5000 bootstrap resamples (N=652) 

Separate mediators  I. Association between 

current depression and 

eating style (a) 

II. Association between 

eating style and outcome(b) 

III. Direct association 

between current depression 

and outcome (c’) 

IV. Indirect association between current 

depression and outcome  

(a x b) 

B (SE) B (SE) B (SE) B (SE) 95% CI 

  Total energy intake (1000 kcal/day) 

Emotional eating 0.59 (0.09)*** 0.04 (0.03) -0.004 (0.06) 0.03 (0.02) [-0.01; 0.06] 

External eating 0.25 (0.09)** 0.09 (0.03)** 0.002 (0.06) 0.02 (0.01) [0.01; 0.05] 

Restrained eating 0.15 (0.09) -0.13 (0.03)*** 0.04 (0.06) -0.02 (0.01) [-0.05; 0.003] 

  Mediterranean diet score 

Emotional eating 0.59 (0.09)*** 0.42 (0.23) -1.44 (0.48)** 0.25 (0.14) [-0.01; 0.56] 

External eating 0.25 (0.09)** 0.43 (0.25) -1.29 (0.47)** 0.10 (0.08) [-0.01; 0.32] 

Restrained eating 0.16 (0.09) 0.95 (0.26)*** -1.34 (0.46)*** 0.15 (0.10) [-0.01; 0.40] 

  Sweet foods  

Emotional eating 0.59 (0.09)*** 0.14 (2.46) 7.90 (4.74) -0.08 (1.42) [-2.79; 2.60] 

External eating 0.24 (0.09)** -6.16 (2.44)* 9.32 (4.54)* -1.50 (0.77) [-3.52; 0.35] 

Restrained eating 0.17 (0.09) -3.09 (2.42) 8.30 (4.46) -0.48 (0.49) [-1.92; 0.13] 

  Fast-food and savory snacks 

Emotional eating 0.59 (0.09)*** 1.44 (1.65) 8.34 (3.39)* 0.85 (0.98) [-1.04; 2.88] 

External eating 0.24 (0.09)** 4.06 (1.59)* 8.20 (3.25)* 0.99 (0.52) [0.25; 2.42] 

Restrained eating 0.16 (0.09) -1.54 (1.48) 9.43 (3.28)** -0.24 (0.30) [-1.14; 0.14] 

Analyses are adjusted for age, gender, years of education, marital status, smoking, physical activity and total energy intake (for Mediterranean diet score, sweet foods and 

fast-food and savory snacks). 

Remitted patients were excluded from the analyses, N healthy controls = 328, N current patients = 234. 

 * p<.05, ** p <.01, *** p<.001 
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Abstract 

Background: Depression appears to be associated with weight gain. Little is known about 

whether this association is independent of, or partly due to, several biopsychosocial variables. 

This study aims to investigate which biopsychosocial variables contribute to weight gain over 

a 4-year period in persons with major depressive disorder (MDD) or high depressive 

symptoms.  

Methods: Data from 1658 adults who participated in the Netherlands Study of Depression 

and Anxiety were used. Baseline depression was measured with a DSM-IV based psychiatric 

interview and with a depressive symptom measure. Four year weight gain was classified as 

stable weight (within 5% gain or loss) versus weight gain (>5% gain). Twenty-one baseline 

psychological, lifestyle and biological variables and antidepressant use were considered as 

potential contributing variables.  

Results: In sociodemographic adjusted models, MDD and depressive symptoms were 

associated with subsequent weight gain. None of the biopsychosocial variables or 

antidepressants was associated with weight gain, thus did not contribute to the observed 

increased weight gain risk in depression, except for alcohol intake and TCA use.  

Discussion: Future research should explore other potential factors that may be responsible for 

the increased risk for subsequent weight gain in depression, e.g. unhealthy dietary patterns or 

eating styles, or underlying intrinsic factors such as genetics. 

 

  



128 
 

Introduction 

Depression and obesity are associated, and their link appears to be bidirectional (1–3). 

Persons experiencing major depressive disorder (MDD) and depressive symptoms have 

shown to subsequently gain weight (4–7). Multiple pathways related to psychological, 

physical or biological variables could contribute to the observed weight gain and obesity in 

depression, however few have been systematically investigated.  

A small number of reviews have attempted to clarify why and how depression and 

obesity are related by examining the role of different biopsychosocial variables as 

contributing variables (8–10). These reviews were narrative in nature, only included cross-

sectional studies and/or did not study weight gain but only incidence of obesity. Studying 

weight gain over time as opposed to body mass index (BMI) at one time point has several 

advantages. It can show the dynamic relationship between depression and weight gain, and 

weight gain is a more sensitive measure as compared to developing obesity. Also, using 

substantial weight change categories (i.e. comparing weight gain to stable weight), as was 

also done in earlier studies (4,5), is relevant from a clinical perspective. Gaining insight into 

which biopsychosocial variables contribute to weight gain in depression may help us to 

improve our understanding of how intervention strategies can prevent this negative 

consequence of depression.  

Psychological vulnerabilities may contribute to weight gain and development of 

obesity in depressed persons. Persons with depressive disorders tend to experience more 

cognitive reactivity responses like hopelessness, aggression and rumination, anxiety 

sensitivity and worry, as opposed to psychiatrically healthy controls (11–13). They also 

experience feelings of limited mastery (14). Cognitive reactivity is the ease at which negative 

thinking patterns are reactivated through minor triggers, and is depicted as general negative 

thoughts. One previous study found cross-sectional associations between lower self-efficacy, 

strongly related to mastery, and higher body weight in depressed participants (15). We 

recently showed associations between higher cognitive reactivity and a high BMI in persons 

with current depression and anxiety disorder as compared to healthy controls (16). Markowitz 

et al. suggested there to be an indirect pathway from specific weight-related negative 

thoughts, associated to the psychological vulnerabilities we measure, to a worse self-care and 

subsequently a higher BMI (8). However, to date, no other studies have directly investigated 

whether these psychological vulnerabilities may contribute to the increased subsequent weight 

gain risk in depression. 
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Depression has also repeatedly been related to more unhealthy lifestyle aspects such as 

smoking, increased alcohol intake and less physical activity (17). These lifestyle aspects are 

also related to obesity and weight gain (18–21). Furthermore, biological dysregulations might 

also contribute to weight gain in depression. It is known that MDD is associated with 

dysregulation in several immuno-metabolic processes such as autonomic nervous system 

dysregulation, HPA-axis dysfunction and inflammation (8,22). These dysregulations have 

also been linked to obesity and food intake (23,24). While several narrative reviews have 

already recognized these biological factors as possible contributing variables explaining how 

depression and obesity are related (8,10,25), no previous studies have directly analyzed 

whether the association between depression and weight gain is (partly) due to these factors.  

Alternatively, it is also possible that, as opposed to biopsychosocial external factors, 

the antidepressant treatment of MDD links depression to weight gain. Earlier studies have 

observed subsequent weight change in persons using antidepressants (26), while another study 

did not find an independent effect of antidepressant use on weight change (27). Since the 

associations between antidepressant use and weight change remain unclear, we also 

considered treatment with antidepressants as a potential contributing variable.  

A few studies have found associations between psychological vulnerabilities, lifestyle 

and biological variables, antidepressant use, and weight gain. However the evidence for the 

extent to which these are relevantly contributing is weak and inconclusive. Shedding more 

light on variables contributing to the association between depression and weight gain is 

important, since changes in weight can lead to overweight and obesity, which have serious 

health consequences such as cardiovascular diseases and diabetes (28). Also, more insight 

into these contributing variables can possibly help to tailor useful treatment strategies for 

depressed persons to prevent subsequent weight gain. Therefore, the aim of this 4-year 

prospective study is to examine which biopsychosocial factors and antidepressant use 

contribute to the observed increased weight gain in persons with MDD or high depressive 

symptoms as compared to healthy controls and those with low depressive symptoms. 

 

Methods  

Study sample 

Data from the Netherlands Study of Depression and Anxiety (NESDA), an ongoing cohort 

study of people with depression and anxiety disorders and healthy controls were used. In 

order to represent diverse settings and developmental stages of psychopathology, 2981 adults 

(18-65 year) from the community (19%), general practice (54%) and specialized mental 
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health care (27%) were included at baseline. Exclusion criteria were a primary clinical 

diagnosis of psychotic disorder, obsessive-compulsive disorder, bipolar disorder, or severe 

substance abuse disorder, and insufficient command of the Dutch language. The research 

protocol was approved by the Ethical Committees of the contributing universities and all 

participants provided written informed consent. A detailed description of the NESDA study 

design can be found elsewhere (29). Between September 2004 and February 2007, all 

participants underwent a baseline assessment containing an extended face-to-face interview 

conducted by a trained research assistant, which included a standardized diagnostic 

psychiatric interview (Composite International Diagnostic Interview (CIDI) version 2.1,(30)) 

and self-report questionnaires.  

For the current study, we selected participants with a diagnosis of current or remitted 

MDD along with controls with no history of depressive or anxiety disorders at baseline (n= 

2605), excluding those with a pure anxiety disorder (n=373) and of whom data on psychiatric 

disorders was inconclusive (n=3). We also excluded participants with no weight data (n=689), 

women who were pregnant (n=43) and persons with self-reported hyperthyroidism (n= 15) at 

baseline or at 4-year follow-up. In addition, we excluded participants who experienced >5% 

weight loss over four years (n = 200), since it can be expected that this group has a different 

pathology (31), leaving 1658 participants for the main analyses. The excluded participants 

were significantly younger (p < .05), more often female (p < .001), had followed less years of 

education (p <.05), had higher depressive symptom scores (Inventory of Depressive 

Symptoms, p < .001), and had more often a diagnosis of depressive disorder at baseline (p < 

.05).  

 

Depression measurements 

At baseline, presence of a DSM-IV depressive disorder (MDD, dysthymia) was established 

using the Composite Interview Diagnostic Instrument (CIDI, version 2.1(30)). The current 

sample included 655 participants with a current diagnosis (i.e. within the past 6 months), 530 

participants with a remitted diagnosis, and 473 control participants (i.e. no lifetime history of 

psychiatric disorders). Severity of depressive symptoms in the past week was assessed with 

the 30-item Inventory of Depressive Symptomatology - Self Report (IDS-SR, range 0-84; 

(32)).  

 

 

 



131 
 

4-year weight change 

Height and weight were measured at baseline and 4-year follow-up by a trained research 

assistant. BMI was calculated as weight kilograms divided by height squared in meters 

(kg/m2). As in earlier studies (4,5,27), we operationalized weight change based on >5% 

change in weight over a 4-year period from baseline weight. Weight change was classified as: 

weight stable (within 5% weight loss or gain) and weight gain (>5% weight gain). 

 

Psychological vulnerabilities 

Cognitive reactivity was measured by the Leiden Index of Depression Sensitivity-Revised 

(LEIDS-R, values range from 0-20 or 0-24 (33,34)). The LEIDS-R questionnaire assesses the 

extent in which dysfunctional cognitions are triggered during normal mood variations, three 

subscales (hopelessness/suicidality, aggression and rumination) were included. Anxiety 

sensitivity was measured by the Anxiety Sensitivity Index (ASI, values range from 0-64 (35)), 

assessing the sensitivity to sensations of fear. Worrying was operationalized using the Penn-

State Worry Index (PSWQ, values range from 16-80), examining the extent to which persons 

worry frequently and extensively (36). The amount of feelings of mastery was assessed 

through the Pearlin Mastery Scale (values range from 5-25 (37)). All psychological 

vulnerabilities were measured at baseline, and were based on self-report questionnaires. 

 

Lifestyle factors 

Baseline lifestyle factors contained smoking, alcohol use and physical activity. Smoking was 

operationalized by number of cigarettes per day. Alcohol use was expressed in number of 

drinks per week. Physical activity was examined using the International Physical Activity 

Questionnaire (38) and expressed as overall energy expenditure in Metabolic Equivalent Total 

(MET in hours/week). 

 

Indicators of physiological (stress-) systems 

We included baseline biomarkers of pathophysiological systems consisting of the autonomic 

nervous system, inflammation, leptin and cortisol levels. Autonomic nervous system 

measurements were recorded with a “Vrije Universiteit Ambulatory Monitoring System” 

(VU-AMS), a light-weight portable device that records ECGs and changes in thorax 

impedance (impedance cardiography [ICG]) from a six-electrode configuration, which was 

worn for an average of 90 minutes during the baseline interview (39). From the VU-AMS 

recordings, heart rate (HR), respiratory sinus arrhythmia (RSA) and pre-ejection period (PEP) 
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could be computed, as indicators of sympathetic and parasympathetic nervous system activity. 

For the inflammation markers and leptin levels, morning fasting blood samples were obtained 

and frozen at −80°C. Circulating plasma levels of tumor necrosis factor-alpha (TNF-α), c-

reactive protein (CRP) and interleukin-6 (IL-6) were used as markers of inflammation. These 

measurements were assessed with high sensitivity enzyme-linked immunosorbent assays, as 

described earlier (40). Leptin concentrations were measured in ethylenediaminetetraacetic 

acid (EDTA) plasma using an enzyme- linked immunosorbent assay (41). To examine HPA-

axis functioning, subjects were instructed to collect saliva samples at home on a regular 

(preferably working) day at awakening, and 30, 45 and 60 minutes later, and in the evening 

(42). We calculated the cortisol awakening curve (area under the curve with respect to the 

ground; AUCg), an estimate of the total cortisol secretion over the first hour after awakening 

(43), as well as evening cortisol levels by averaging two evening values (22:00 and 23:00). 

 

Antidepressant treatment  

Antidepressant use was assessed at baseline by asking participants to bring the packaging 

from all medications used in the previous month. These were classified according to the 

Anatomical Therapeutic Chemical (ATC) classification (44). Antidepressants were grouped 

according to type and/or suspected effect on weight gain into the following three groups: 

tricyclic antidepressants (TCA’s) (ATC code: N06AA), selective serotonin reuptake inhibitors 

(SSRIs) (ATC code: N06AB), and other antidepressants, 92% of which were mirtazapine 

(ATC code: N06AX11) and venlafaxine (ATC code: N06AX16), along with ATC codes 

N06AF, N06AG, and other N06AX. For all antidepressants a derived daily dose (DDD) was 

calculated by dividing the subject's daily dose used by the defined daily dose recommended 

by the WHO (44).  

 

Covariates 

Covariates were selected a priori based on findings based on other studies. Age, sex, years of 

education and baseline weight were assessed during the interview and included as potentially 

confounding variables. 

 

Statistical analyses 

Baseline sample characteristics were described as means and standard deviations, or 

percentages. For non-normally distributed variables the median and interquartile range were 

calculated. We first tested whether several depression indicators (i.e. current depressive 
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disorder and remitted depressive disorder versus healthy controls, and depressive symptom 

severity; together referred to as depression) were associated with weight gain (as opposed to 

stable weight) using logistic regression analyses (Figure 1, pathway c). Only the associations 

of depression indicators that remained significantly related with weight gain after adjustment 

for sociodemographic covariates were included in the subsequent statistical mediation 

analyses.  

To examine whether the associations between depression and 4-year weight gain 

appeared to be independent of, or appeared to be (partly) due to, 21 biopsychosocial variables 

and baseline antidepressant use, analyses according to the Hayes statistical mediation model 

were performed (45). This model was chosen because the goal of this study to understand 

how and why depression and weight gain are associated. Also, since depression and the 

potential contributing variables are in general associated, this statistical mediation model 

seemed the best choice (46). Values of all biopsychosocial and antidepressant use variables 

were standardized to create comparable effect sizes. For skewed variables, the natural 

logarithm was taken before standardizing. Weight gain over 4 years was considered as a 

categorical outcome variable (weight stable vs. weight gain), and analyses were done using 

both MDD versus healthy controls, and depressive symptom severity separately as 

independent variables. We applied statistical mediation analyses to test I) the associations 

between depression and potential contributing biopsychosocial variables (pathway a in Figure 

1); II) the associations between the contributing variables and weight gain (pathway b in 

Figure 1); III) the direct associations between depression and weight gain, corrected for a x b 

(pathway c’ in Figure 1); and IV) the indirect associations between depression and weight 

gain through the contributing variables (pathway a x b). Analyses were performed using the 

Hayes SPSS ‘process’ macro, which allows the use of dichotomous outcomes and estimates 

the indirect associations of the independent variable on the dependent variable through the 

contributing variables (45). This method uses bootstrap resampling procedures, in which 

participants are randomly selected, with replacement, from the original sample. For each 

bootstrap sample the model is estimated and the parameters saved. The indirect association is 

deemed significant if the 95% bootstrap percentile confidence interval did not include zero. 

Number of bootstraps were set at 5000. Contributing variables were entered into the model 

separately first. Thereafter, variables found to be successfully contributing to the relationship 

between depression and weight gain at the previous analyses will be entered into a final 

“multiple mediation model”. All analyses were adjusted for age, sex, years of education and 

baseline weight.  
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All analyses were conducted using SPSS version 21.0 (IBM Corp., Armonk, NY, USA). A p-

value of 0.05 was considered statistically significant. 

 

 

Figure 1: Illustration of the total effect of depression on weight gain (c) and a statistical 

mediation design where depression is associated with weight gain directly (c’) and indirectly 

(a x b) through a contributing variable. 

 

Results  

Table 1 shows the distribution of baseline study characteristics per weight change group (total 

n=1658, weight stable n=1075, weight gain n=583). The mean age of the total study sample at 

baseline was 42.3 years (SD=13.0), 64.4% was female and the participants had followed on 

average 12.5 years of education (SD=3.2). The weight stable group contained relatively more 

healthy controls as opposed to the weight gain group (Table 1). The mean BMI of the weight 

stable group was 25.5 (SD=4.7), and they gained on average 0.3 kg (SD=2.1) over 4-years. 

The weight gain group had a mean BMI of 24.8 (SD=5.0), and gained on average 7.9 kg 

(SD=4.3). 
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Table 1. Baseline sample characteristics per four-years weight change categories across patients and controls (N=1658) 

Sociodemographic variables  

 Age (years), mean (SD) 

 Sex (% female) 

 Years of education 

Psychiatric variables and course 

 Depressive symptoms (IDS), mean (SD) 

 < 80% of the time depressive symptoms (%) 
a 

 ≥ of 80% of the time depressive symptoms (%) 
a 

 Diagnosis status 

  Controls (%) 

  Remitted depressive disorder, %) 

  Current depressive disorder (%) 

 Antidepressant use (% yes) 

   No antidepressant use, stable
 a
 

   Started antidepressant use 
a
 

   Stopped antidepressant use 
a
 

   Chronic antidepressant use 
a
  

 TCA derived daily dose, mean (SD) 

 SSRI derived daily dose, mean (SD) 

 Other antidepressants derived daily dose, mean (SD) 

Weight 

 Baseline weight, mean (SD) 

 Body Mass Index (kg/m
2
), mean (SD) 

 4-year weight change, mean (SD) 

Psychological vulnerabilities  

 Hopelessness, median (IQR) 

 Aggression / hostility, median (IQR) 

 Rumination, mean (SD) 

 Anxiety sensitivity, median (IQR) 

 Worry, mean (SD) 

 Mastery, mean (SD) 

Lifestyle factors 

 Alcohol (drinks/week), median (IQR) 

 Smoking (cigarettes/day), median (IQR) 

 Physical activity (MET-minutes/week), median (IQR) 

Biological factors and physiological stress systems  

 Heart rate, mean (SD) 

 Respiratory sinus arrhythmia, median (IQR) 

 Pre-ejection period, mean (SD) 

 C-reactive protein (mg/L), median (IQR) 

 Interleukin-6 (pg/L), median (IQR) 

 Tumor necrosis factor-alpha (pg/mL), median (IQR) 

 Leptin (µg/liter), median (IQR) 

 Cortisol awakening curve (AUCg; nmol/l/h), mean (SD) 

 Evening cortisol, median (IQR) 

4-year weight stable (n = 1075) 

44.6 (12.6) 

63.2 

12.6 (3.2) 

 

19.0 (13.7) 

41.4 

10.2 

 

30.9 

34.7 

34.4 

24.4 

21.7 

5.3 

11.3 

21.1 

0.02 (0.17) 

0.22 (0.62) 

0.06 (0.31) 

 

76.6 (15.8) 

25.5 (4.7) 

0.3 (2.1) 

  

3.0 (1.0-6.3) 

3.0 (1.0-6.0) 

8.8 (5.2) 

26.0 (21.0-33.0) 

29.3 (12.0) 

17.7 (4.5) 

 

3.7 (0.4-8.7) 

10 (5.0-20.0) 

2784 (1398.0-5001.0) 

 

71.2 (9.7) 

36.5 (26.2-50.7) 

120.4 (18.4) 

1.1 (0.5-2.9) 

0.9 (0.5-1.3) 

0.8 (0.6-1.1) 

10.9 (5.1-19.3) 

18.9 (6.7) 

4.9 (3.4-6.6) 

4-year weight gain (n = 583) 

38.5 (12.9) 

66.7 

12.2 (3.1) 

 

22.2 (14.6) 

51.1 

14.9 

 

24.2 

26.9 

48.9 

24.5 

30.7 

9.2 

11.5 

19.0 

0.02 (0.16) 

0.27 (0.65) 

0.06 (0.33) 

 

74.7(16.7) 

24.8 (5.0) 

7.9 (4.3) 

 

4.0 (2.0-8.0) 

4.0 (2.0-7.0) 

9.6 (5.4) 

27.0 (22.0-35.0) 

31.4 (12.1) 

17.1 (4.7) 

 

5.8 (0.2-8.2) 

10 (5.0-20.0) 

3058(1371.8-5486.3) 

 

72.0 (9.2) 

42.9 (29.8-59.7) 

120.7 (17.2) 

1.1 (0.5-2.9) 

0.8 (0.5-1.2) 

0.8 (0.6-1.1) 

11.3 (4.7-20.1) 

19.4 (7.6) 

4.7 (3.4-6.5) 

SD = standard deviation; IDS = Inventory of Depressive Symptoms; IQR = Interquartile range; TCA: Tricyclic antidepressants; 

SSRI: Selective serotonin reuptake inhibitors. Hopelessness, Aggression & Rumination subscales: Leiden Index of Depre ssion 

Sensitivity-Revised; Anxiety sensitivity: Anxiety Sensitivity Index; Worry: Penn State Worry Questionnaire; Mastery: Pearlin 

Mastery Scale; Smoking: numbers of cigarettes per day; Alcohol use: amount of drinks per week, sum score; Physical activity: total 

minutes per day; AUCg: area under the morning curve with respect to the ground. 

Weight stable is defined as  within 5% weight loss or gain over a 4-year period from starting weight. Weight gain is defined as >5% 

gain in weight over a 4-year period from starting weight. 
a
 Only for the patient group, over a period of four years  
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Associations between depression and subsequent weight gain (c) 

Compared to healthy controls, patients with a current depressive disorder, but not those with a 

remitted depressive disorder, were significantly more likely to gain >5% of their body weight 

over a 4-year period (Table 2). After adjustment for age, sex, years of education and baseline 

weight, this association remained significant (odds ratio (OR) 1.92, 95% confidence interval 

(CI) 1.48 - 2.50). Comparable associations were found for depressive symptom severity and 

weight change; after adjustment for confounding variables, there was a significant 

relationship between higher depressive symptoms and 4-year weight gain (OR 1.26, 95% CI 

1.14 - 1.41).  

 

Table 2. Logistic regression analysis with Major Depressive Disorder (MDD; baseline) and 
Inventory of Depressive Symptomatology (IDS; baseline) as independent variables and 4-year 
weight change categories (weight stable n = 1075; weight gain n = 583) as dependent variable 

 

 

Analysis 1 

Depression status 
Healthy controls (N=473) 
Remitted MDD (N=530) 
Current MDD (N=655) 

 

Analysis 2 

Depression severity 
IDS score

c
 

4-year Weight gain 
a 

Crude OR (95% CI) 
 
 
1.00 (reference) 
0.99 (0.76 - 1.30) 

1.81 (1.41 - 2.33)** 

 
 

 

1.24 (1.12 - 1.37)** 

Fully adjusted OR
b
 (95% CI) 

 
 
1.00 (reference) 
1.10 (0.83 - 1.46) 

1.92 (1.48 - 2.50)** 

 
 

 

1.26 (1.14 - 1.41)** 

Abbreviations: OR, odds ratio 
* p<.01, ** p<.001 
a 
The reference category is weight stable 

b 
Adjusted for age, gender, years of education and baseline weight 

c 
Results are presented per standard deviation (SD) increase in IDS score 

 

Associations between depression and contributing variables (a) 

Table 3, column I shows the associations between current MDD and each of the included 

potential contributing variables. As expected, almost all of the associations between MDD 

and the biopsychosocial variables and baseline antidepressant use were significant. Those 

with a current depressive disorder showed more and higher psychological vulnerabilities 

(hopelessness, aggression, rumination, anxiety sensitivity and worry), smoked a higher 

number of cigarettes, showed a longer basal PEP (indicative of decreased SNS activity), 

higher cortisol levels, and higher baseline TCA, SSRI and other antidepressant derived daily 

doses, as compared to healthy controls (column I, Table 3). They also showed lower mastery, 

less alcohol intake and lower basal RSA (indicative of decreased PNS activity). Findings were 
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similar for depressive symptom severity as independent variable, with addition of associations 

with higher leptin levels and less physical activity (column I, Supplementary table 1), but now 

no associations with cortisol levels were apparent. 

 

Associations between contributing variables and subsequent weight change (b) 

From all the potential contributing variables investigated in the study, only alcohol intake was 

significantly associated with weight gain: those with higher alcohol intake were significantly 

less likely to gain weight during a 4-year period (column II, Table 3; column II, 

Supplementary table 1). Contrary to our expectations, none of the other potential contributing 

variables turned out to be significantly associated with weight gain. 

 

Role of contributing variables in the association between depression and weight gain (c’ and 

a x b) 

The direct associations of current depressive disorder on 4-year weight gain remained 

significant after adding all potential biopsychosocial variables and baseline antidepressant use 

to the model separately (column III, Table 3). The indirect associations of depression on 

weight gain through these contributing variables was not significant in any of the models 

(column IV, Table 3), except for the model with alcohol intake. Also, even though the direct 

association between TCA use and weight gain (b-path) was not significant, the significant 

indirect effect indicates a small negative effect of TCA use. Besides these two small effects,, 

the associations between current depressive disorder and weight gain seems to be independent 

of almost all of the biopsychosocial variables or baseline antidepressant use. These findings 

were almost consistent in the models with depressive symptom severity (column III and IV, 

Supplementary table 1). 
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Table 3. Statistical mediation analyses with separate contributing variables between current  Major Depressive Disorder (yes/no; T0) and weight gain (T0-T4) via standardized 

psychological, lifestyle and biological variables (T0) controlling for T0 weight based on 5000 bootstrap resamples (N = 1128) 

Separate mediators I. Association between 

MDD and contributing 

variable (a) 

B (SE) 

II. Association between 

contributing variable 

and weight gain (b) 

B (SE) 

III. Direct association 

between MDD and weight 

gain (c’) 

B (SE) 

IV. Indirect association between MDD and 

weight gain (a x b) 

 

B (SE) 95% CI 

Psychological vulnerabilities  

 (ln) Hopelessness 

 (ln) Aggression 

 Rumination 

 (ln) Anxiety Sensitivity 

 Worry 

 Mastery 

Lifestyle factors 

 (ln) Smoking 

 (ln) Alcohol use 

 (ln) Physical activity 

Biological factors and physiological stress systems 

 Heart Rate 

 (ln) Respiratory Sinus Arrhythmia 

 Pre-Ejection Period 

 (ln)CRP 

 (ln) Interleukin-6 

 (ln) TNF-α 

 (ln) Leptin 

 AUCg (nmol/l/h) 

 (ln) Evening cortisol 

Psychiatric variables 

 TCA use (baseline) 

 SSRI use (baseline) 

 Other antidepressants use (baseline) 

 

1.38 (0.05)*** 

0.87 (0.06)*** 

1.40 (0.05)*** 

1.10 (0.05)*** 

1.48 (0.05)*** 

-1.38 (0.05)*** 

 

0.31 (0.06)*** 

-0.18 (0.06)** 

-0.21 (0.06) 

 

-0.09 (0.06) 

-0.14 (0.05)* 

0.14 (0.06)** 

0.05 (0.06) 

0.06 (0.06) 

0.01 (0.06) 

-0.03 (0.04) 

0.20 (0.07)** 

0.21 (0.07)* 

 

0.13 (0.04)** 

0.66 (0.05)*** 

0.40 (0.06)*** 

 

0.11 (0.08) 

0.01 (0.07) 

-0.001 (0.08) 

0.03 (0.07) 

-0.03 (0.09) 

-0.02 (0.08) 

 

0.08 (0.07) 

-0.17 (0.07)* 

0.02 (0.07) 

 

-0.13 (0.07) 

0.064 (0.06) 

0.04 (0.07) 

-0.04 (0.07) 

0.06 (0.07) 

-0.03 (0.07) 

-0.01 (0.11) 

0.08 (0.09) 

0.04 (0.08) 

  

-0.25 (0.13) 

0.01 (0.06) 

0.06 (0.06) 

 

0.48 (0.18)** 

0.63 (0.15)*** 

0.64 (0.18)*** 

0.59 (0.16)*** 

0.68 (0.19)*** 

0.60 (0.18)** 

 

0.69 (0.14)*** 

0.60 (0.14)*** 

0.64 (0.14)*** 

 

0.67 (0.14)*** 

0.68 (0.14)*** 

0.66 (0.14)*** 

0.65 (0.14)*** 

0.65 (0.14)*** 

0.67 (0.14)*** 

0.61 (0.14)*** 

0.44 (0.16)** 

0.52 (0.16)** 

 

0.68 (0.14)*** 

0.64 (0.14)*** 

0.63 (0.14)*** 

 

0.16 (0.12) 

0.01 (0.06) 

-0.001 (0.12) 

0.03 (0.08) 

-0.04 (0.13) 

0.03 (0.01) 

 

0.03 (0.02) 

0.01 (0.01) 

0.001( 0.01) 

 

0.01 (0.01) 

-0.01 (0.01) 

0.01 (0.01) 

-0.002 (0.01) 

0.004 (0.01) 

-0.003 (0.01) 

0.003 (0.01) 

0.02 (0.02) 

0.01 (0.02) 

 

-0.03 (0.13) 

0.01 (0.04) 

0.03 (0.03) 

 

[-0.07; 0.38] 

[-0.11; 0.15] 

[-0.24; 0.22] 

[-0.14; 0.21] 

[-0.30; 0.21] 

[-0.20; 0.25] 

 

[-0.01; 0.07] 

[0.01; 0.08]* 

[-0.02; 0.04] 

 

[-0.002; 0.01] 

[-0.04; 0.01] 

[-0.01; 0.04] 

[-0.02; 0.004] 

[-0.003; 0.03] 

[-0.01; 0.01] 

[-0.01; 0.02] 

[-0.01; 0.06] 

[-0.02; 0.05] 

 

[-0.43; -0.003]* 

[-0.07; 0.09] 

[-0.02; 0.07] 
Hopelessness, Aggression & Rumination subscales: Leiden Index of Depression Sensitivity-Revised; Anxiety sensitivity: Anxiety Sensitivity Index; Worry: Penn State Worry Questionnaire; Mastery: Pearlin Mastery Scale; 
Smoking: numbers of cigarettes per day; Alcohol use: amount of drinks per week, sum score; Physical activity: total minutes per day; CRP, C-reactive protein; TNF-α ; Tumor necrosis factor alpha, AUCg: area under the morning 
curve with respect to the ground, TCA: Tricyclic antidepressants; SSRI: Selective serotonin reuptake inhibitors; All antidepressant use: Derived Daily Dose. 
Analyses are controlled for age, gender, years of education and baseline weight. ln = natural logarithm transformation. 

 * p<.05, ** p <.01, *** p<.001 
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Depression course and treatment trajectory  

Since, except alcohol intake and TCA use, none of the biopsychosocial variables or baseline 

antidepressant use contributed to the observed weight gain in depression, we decided on 

performing post-hoc analyses to investigate whether then the change in depression and 

treatment trajectories between baseline and 4-year follow up, as opposed to baseline 

characteristics, could contribute to the depression - weight gain association. To study whether 

depression course characteristics could identify those individuals who showed more weight 

gain, we included 4-year course of depressive symptom severity as measured by the Life 

Chart Interview (LCI), which is described in more detail elsewhere (47–49). We made three 

4-year depression course categories (healthy controls, baseline current MDD but no chronic 

course, baseline current MDD with chronic course (>80% of the time depressive symptoms)). 

We also included 4-year change in antidepressant use, with 5 categories (no antidepressant 

use because healthy control; current patients with no antidepressant use over 4-year; started 

antidepressant use; stopped antidepressant use; and continuous antidepressant use). Separate 

multinomial logistic regression analyses were done with 4-year depression course, or change 

in antidepressant use categories as independent variables, and 4-year weight gain as outcome. 

The control group was used as reference category in both analyses. Multinomial logistic 

regression analyses showed that both MDD patients with and without a chronic course 

trajectory had a significantly higher odds of gaining weight than healthy controls (Table 4). In 

addition, compared to healthy controls, MDD patients who never used antidepressants during 

4-year follow-up, as well as MDD patients who started using antidepressants at some point 

during 4-year follow up, had a significantly higher odds of gaining weight (Table 4). So, 

overall, also differences in course or treatment trajectories did not further differentiate in 

weight gain patterns over time. 
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Table 4. Logistic regression analysis with 4-year course trajectory of depression and antidepressant 
use as independent variables and 4-year weight gain (weight stable n = 686; weight gain n = 415) as 
outcome. 
 4-year Weight gain (>5%)

a
 

 

 
Analysis 1

c
 (N=1101) 

Healthy controls  
Current MDD, non-chronic 
Current MDD, chronic

 

 
Analysis 2

d
 (N=1277) 

Healthy controls, no antidepressant use 
Current MDD, no antidepressant use over 4-year  
Current MDD, started antidepressant use 
Current MDD, stopped antidepressant use 
Current MDD, continuous antidepressant use 

Crude OR (95% CI) 
 
 
1.00 (reference) 

1.76 (1.35 - 2.29)* 

2.09 (1.41 - 3.10)* 
 

 
1.00 (reference) 

1.94 (1.44 - 2.61)* 

2.36 (1.48 - 3.76)* 
1.40 (0.95 - 2.07) 
1.23 (0.89 - 1.70) 

Fully adjusted OR
b
 

(95% CI) 
 
1.00 (reference) 

1.83 (1.39 - 2.42)* 

2.35 (1.56 - 3.55)* 
 

 
1.00 (reference) 

2.02 (1.48 - 2.74)* 

2.50 (1.54 - 4.06)* 
1.43 (0.96 - 2.15) 
1.41 (1.00 - 1.97) 

Abbreviations: MDD, major depressive disorder; OR, odds ratio 
* p<.001 
a 
The reference category is weight stable 

b 
Adjusted for age, gender, years of education and baseline weight 

c 
Chronic is defined as experiencing ≥ 80% of the time depressive symptoms over 4 years 

d
 Change in antidepressant use over 4 years 

 

Discussion 

In this large-scale, prospective cohort study, we found a robust association of both current 

MDD as well as depressive symptoms with 4-year weight gain. This association was almost 

independent of the large range of psychological, lifestyle and biological variables and 

antidepressant use included in this study. Depressed participants showed lower alcohol intake, 

and where thereby more likely to gain weight over 4-year. Also, there seems to be a small 

indirect effect of TCA use, causing a small reduction of the direct association between 

depression and weight gain, although the effect has little overall impact. None of the other 

nineteen potential contributing baseline variables had an association with subsequent weight 

gain and therefore were not logical contributing factors to the observed increased risk in 

weight gain among depressed persons. The 4-year depressive symptoms or antidepressant use 

patterns did neither further differentiate the subsequent 4-year weight gain in depressed 

persons.  

An explanation for not finding more significant contributing variables could be that 

there are other variables are involved, not tested in this study due to absence of data. For 

example, research has suggested that dietary intake and psychological eating styles can 

influence both depression and weight change. Several studies showed associations between 

elevated depressive symptoms and more emotional eating and binge eating (50–52), as well as 
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between MDD and binge eating disorder, and unhealthy dietary patterns (53–55). Also, it can 

be possible that not general negative thoughts, but only specific weight related negative 

thoughts are contributing to weight gain in depression (8). Alternatively, the comorbidity of 

depression and weight gain could be caused by the same underlying variables, that we did not 

measure. Several genes may be candidates for being an underlying variable, as indicated by a 

recent large, genome-wide study (56). Results of this genome-wide study showed there to be 

evidence for overlap between the genetic bases of depression and both overweight and 

obesity.  

 Our results also show that the 4-year course of depression does not predict the 

depression- weight gain association. Both the chronic and the non-chronic group showed 

significant associations with weight gain, the results do indicate that weight gain tended to be 

higher in the chronic group, although this was not significant. Furthermore, both patients who 

never used antidepressant medication during the 4-years and patients who started using 

antidepressants had higher odds of gaining weight compared to healthy controls. No 

association with weight gain was found for patients who were on antidepressants during the 

full four years. This would imply that the effect of antidepressant treatment on weight as 

reported in prior trials may be a rather acute short-term phenomenon, but is not visible over an 

extended period of time. Indeed one review of Cassano and Fava (57) found that when 

looking at the relative long term (> 6 months) effects of SSRI’s versus placebo, patients who 

used SSRI’s gained the same amount of body weight as control groups. However, another 

systematic review found effects of different types of antidepressants on weight gain both 

during the acute face (≤ 8 weeks) and on the longer term (26). Alternatively, an earlier study 

of our group of Gibson-Smith et al. found no independent 2-year effect of antidepressant use 

on weight gain after adding depression status to the analysis (27). More research on the long 

term effects of antidepressant use over multiple years is needed to draw firm conclusions. 

The strengths of this study were the large dataset, and the fact that we had detailed 

depression characteristics for our sample, including DSM-based depression diagnosis as well 

as depressive symptom severity measurements. Also weight was measured by a trained 

interviewer rather than using self-reported weight, and we included a broad range of potential 

contributing variables. However, some limitations should be taken into account. First, we 

measured depression and biopsychosocial variables both at baseline, since no data was 

available of all biopsychosocial variables at a time point between baseline and outcome. 

Thereby we did not truly analyze the temporal relationships between depression, contributing 

variables and weight gain over time (46). Second, no information was available on food 
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intake or psychological eating styles, while literature shows that these variables are also 

associated with both depression and weight change.  

This is the first large-scale cohort study that investigated the role of a broad range of 

different psychological, lifestyle and biological variables, psychiatric course and 

antidepressant use in the association between depression and prospective weight change. We 

confirmed the relationship of depressive disorder and depressive symptoms with 4-year 

weight gain, and showed that this robust relationship was not dependent of several 

biopsychosocial and antidepressant use variables, with the exception of alcohol intake and 

TCA use. Depression course trajectories and antidepressant medication use over the 4-year 

neither did further differentiate weight gain in depressed persons. Further research should 

focus on the question whether the depression - weight gain association is caused by other 

underlying factors. Solving this puzzle can have huge impact on the prevention of weight 

gain, and subsequent weight-related diseases and disorders, in patients with depression. 
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Supplementary table 1. Statistical mediation analyses with separate contributing variables between Invento ry of Depressive Symptomatology (IDS;T0) and weight gain (T0-T4) via 

standardized psychological, lifestyle and biological variables (T0) controlling for T0 weight based on 5000 bootstrap resamples (N = 1658) 

Separate mediators I. Association between 

IDS and contributing 

variable (a) 

II. Association between 

contributing variable 

and weight gain (b) 

III. Direct association 

between IDS and weight 

gain (c’) 

IV. Indirect association between IDS and 

weight gain (a x b) 

B (SE) B (SE) B (SE) B (SE) 95% CI 

Psychological vulnerabilities       

 (ln) Hopelessness 0.67 (0.02)*** 0.09 (0.07) 0.20 (0.07)*** 0.06 (0.05) [-0.03; 0.16] 

 (ln) Aggression 0.46 (0.02)*** 0.01 (0.06) 0.26 (0.06)*** 0.004 (0.03) [-0.05; 0.06] 

 Rumination 0.65 (0.02)*** -0.03 (0.07) 0.28 (0.07)*** -0.02 (0.05) [-0.11; 0.08] 

 (ln) Anxiety Sensitivity -0.58 (0.02) *** 0.001 (0.07) 0.26 (0.07)*** 0.01(0.04) [-0.08; 0.08] 

 Worry 0.73 (0.02)*** -0.05 (0.08) 0.30 (0.08)*** -0.04 (0.06) [-0.15; 0.08] 

 Mastery -0.70 (0.02)*** 0.02 (0.08) 0.27 (0.08)*** -0.01 (0.05) [-0.12; 0.10] 

Lifestyle factors      

 (ln) Smoking 0.08 (0.03)*** 0.07 (0.06) 0.25 (0.06)*** 0.01 (0.01) [-0.002; 0.02] 

 (ln) Alcohol use -0.13 (0.03)*** -0.12 (0.06)** 0.23 (0.06)*** 0.02 (0.01) [0.002; 0.03]* 

 (ln) Physical activity -0.15 (0.03)*** -0.01 (0.06) 0.23 (0.06)*** 0.001 (0.01) [-0.02; 0.01] 

Biological factors and physiological stress systems      

 Heart Rate 0.02 (0.03) -0.02 (0.06)  0.23 (0.06)*** -0.003 (0.002) [-0.01; 0.002] 

 (ln) Respiratory Sinus Arrhythmia -0.08 (0.02)*** 0.03 (0.07) 0.24 (0.06)*** -0.002 (0.01) [-0.01; 0.01] 

 Pre-Ejection Period 0.08 (0.03)** 0.02 (0.06) 0.23 (0.06)*** 0.001 (0.01) [-0.01; 0.01] 

 (ln) CRP 0.03 (0.02) 0.01 (0.06) 0.24 (0.06)*** 0.003 (0.002) [-0.004; 0.01] 

 (ln) Interleukin-6 0.06 (0.03) 0.04 (0.06) 0.24 (0.06)*** 0.001 (0.003) [-0.003; 0.01] 

 (ln) TNF-α 0.05 (0.03) -0.02 (0.05) 0.24 (0.06)*** -0.01 (0.03) [-0.01; 0.0002] 

 (ln) Leptin 0.03 (0.02)* 0.03 (0.09) 0.23 (0.06)*** -0.01 (0.003) [-0.01; 0.01] 

 AUCg (nmol/l/h) 0.01 (0.03) 0.11 (0.07) 0.19 (0.07)** 0.002 (0.004) [-0.004; 0.01] 

 (ln) Evening cortisol 0.01 (0.03) 0.03 (0.06) 0.22 (0.07)*** 0.0004 (0.002) [-0.002; 0.01] 

Psychiatric variables and course      

 TCA use (baseline) 0.06 (0.02)** -0.03 (0.06) 0.24 (0.05)*** -0.002 (0.01) [-0.01; 0.01] 

 SSRI use (baseline) 0.30 (0.03)** 0.02 (0.05) 0.23( 0.06)*** 0.01 (0.02) [-0.03; 0.04] 

 Other antidepressants use (baseline)  0.15 (0.04)*** 0.06 (0.05) 0.23 (0.06)*** 0.01 (0.01) [-0.01; 0.03] 
Hopelessness, Aggression & Rumination subscales: Leiden Index of Depression Sensitivity-Revised; Anxiety sensitivity: Anxiety Sensitivity Index; Worry: Penn State Worry Questionnaire; Mastery: Pearlin Mastery Scale; 

Smoking: numbers of cigarettes per day; Alcohol use: amount of drinks per week, sum score; Physical activity: total minutes per day; CRP, C-reactive protein; TNF-α ; Tumor necrosis factor alpha, AUCg: area under the morning 
curve with respect to the ground, TCA: Tricyclic antidepressants; SSRI: Selective serotonin reuptake inhibitors; All antidepressant use: Derived Daily Dose. 
Analyses are controlled for age, gender, years of education and baseline weight. ln = natural logarithm transformation.  

Results are presented per standard deviation (SD) increase in IDS score.  
* p<.05, ** p <.01, *** p<.001 
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Chapter 8  

General discussion 

 

1. Aims of the current thesis 

Depression and obesity are two of the most pressing public health problems, their prevalence 

is high and they are bidirectionally associated. Understanding how these two disorders 

influence each other is of great importance to aid the development of more targeted and 

effective therapies for prevention and treatment of comorbidities of depression and obesity. 

Therefore, the general aim of this thesis was to gain a better understanding of how depression 

and (high) BMI are related, by examining the associations of depression and BMI with 

psychological and behavioral factors in great detail. This has been accomplished by 

investigating in several studies the role of internal traits and thoughts like personality, 

cognitive reactivity and body image (chapter 2, 3 and 7) and behavioral factors like eating 

styles and dietary intake (chapter 4, 5, 6 and 7) in the association between depression and 

BMI. For most of these studies we used data of the Netherlands Study of Depression and 

Anxiety (NESDA), a large cohort study including 2981 persons with current or remitted 

depression and anxiety disorders or without a lifetime disorder of depression or anxiety. In 

addition, data of the MooDFOOD depression prevention trial were used. This is an European 

prevention trial including 1025 participants from Germany, Spain, The Netherlands and the 

United Kingdom, suffering from subsyndromal depressive symptoms in combination with 

overweight or obesity. In the current chapter, the main findings of chapter 2 through chapter 

7 will be summarized and integrated in current scientific evidence. Thereafter, 

methodological considerations, clinical implications and possible future directions will be 

discussed. This chapter finishes with the general conclusions. 

 

2. Summary of main findings 

In the first part of this thesis, we focused on associations between BMI and both general and 

weight-related internal traits and thoughts, and the role of depression in these associations. 

These internal traits and thoughts were cognitive reactivity and personality (chapter 2 and 7) 

and body image (chapter 3). In chapter 2 we found that, in 1249 persons with and without 

current depressive and/or anxiety disorders, personality and BMI were not consistently 

related. In depressed/anxious patients, we found that higher scores on cognitive reactivity 

subscales hopelessness and aggression were associated with higher BMI. In contrast, in 

healthy controls, we found that all cognitive reactivity subscales were inversely associated 
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with higher BMI. These results were only present in persons with obesity but not in those 

with overweight or normal weight, suggesting that relationships between high cognitive 

reactivity and weight only occur in persons with a substantial higher than normal BMI.  

In chapter 3, using data of 882 remitted depressed patients, 242 currently depressed 

patients and 325 healthy controls, results showed that a higher BMI was strongly associated 

with a larger perceptual body size as well as with more body image dissatisfaction. 

Independent of this, depressive symptom severity contributed to larger perceptual body size, 

and both depression diagnosis and symptom severity contributed to more body image 

dissatisfaction. There was no interaction effect between BMI and depression in associations 

with both perceptual body size or body image dissatisfaction. 

After establishing the associations of depression and BMI with several internal traits 

and thoughts, in the second part of this thesis (chapter 4, 5, 6 and 7) we aimed to study the 

associations between depression and behavioral factors, and the role of BMI in these 

associations. In 1750 participants of the NESDA study in chapter 4, we found that, as 

compared with healthy controls, patients with a current and remitted depressive disorder 

reported significantly more emotional and external eating, but not restrained eating. The 

higher the depression severity, the higher emotional and external eating, and these 

associations were independent of a range of sociodemographic, health and unhealthy lifestyle 

variables, including BMI. Results showed that neuro-vegetative depressive symptoms, 

associated with depression with atypical features, contributed relatively more to emotional 

and external eating, while mood and anxious symptoms contributed relatively less to 

emotional and external eating. Results of the prospective 9-year follow-up data analyses 

showed little differences between the different depressive course groups ranging from first 

depressive episode to chronic course. However, the duration of depressive symptoms did 

seem to affect the levels of emotional and external eating, with higher duration being 

associated to higher levels. 

In chapter 5, using 990 participants of the MooDFOOD depression prevention trial, 

all suffering from overweight or obesity, we found that persons with a history of major 

depressive disorder had higher levels of emotional and uncontrolled eating (a concept 

comparable with external eating), and lower levels of cognitive restrained eating as compared 

to those without a former depression diagnosis. Higher severity of depressive symptoms was 

associated with more emotional and uncontrolled eating, while those with higher depressive 

symptoms showed less cognitive restrained eating. The associations were comparable and not 

significantly different across the four European countries. We confirmed that neuro-
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vegetative depressive symptoms were more strongly related to emotional and uncontrolled 

eating compared to the other symptoms. As opposed to our previous study (chapter 4), almost 

no significant associations were found between specific mood symptoms, associated to 

depression with melancholic features, and eating styles. 

Investigating 1442 adults with and without depressive disorders in chapter 6, results 

showed that depression severity and current depressive disorder were associated with a worse 

diet quality as measured with the Mediterranean diet score (MDS), higher intake of sweet 

foods and higher intake of fast-food/snacks. Emotional and external eating were associated to 

higher intake of fast-foods/snacks, external eating was also associated to higher total energy 

intake. Restrained eating was associated to lower total energy intake and intake of sweet 

foods, and higher MDS. Chapter 6 in addition showed that the association between 

depression and intake of fast-food/snacks was (partly) mediated by external eating. An 

indirect association between depression and total energy intake through external eating was 

also found.  

Finally, in chapter 7, in 1658 adults with and without current depression, we found a 

robust association of both current depression as well as depressive symptoms with 4-year 

weight gain. Except for alcohol intake, this association was independent of the large range of 

21 psychological, lifestyle and biological variables and antidepressant use included in this 

study. There also seemed to be a small indirect effect of TCA use, relating to a limited 

reduction of the direct association between depression and weight gain, although the effect 

had little overall impact.  

 

3. Discussion of the main findings 

3.1: What are the associations between BMI and internal traits and thoughts, and what is the 

role of depression in these associations? 

In the current thesis, we found several internal, psychological factors to be associated 

with both depression and obesity. While previous papers showed certain personality traits to 

be associated with higher BMI, in chapter 2 we could not fully replicate these findings. The 

recent systematic review of Gerlach et al. (1) found significant associations between 

neuroticism and to a lesser extent extraversion as risk factors, and conscientiousness as a 

protective factor and high BMI in both population and clinical samples. Some of the studies 

reviewed by Gerlach et al. found that eating behavior moderated the relation between 

personality and BMI. It is possible that the associations between neuroticism, 

conscientiousness and BMI are only present in persons with specific eating styles (emotional 
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and restrained eating), which the current study did not measure at the used data wave. This 

needs to be further investigated in future longitudinal research. 

The current thesis shows that in patients suffering from depression and/or anxiety, 

high cognitive reactivity was associated to a higher BMI (chapter 2), but not to weight gain 

over 4 years (Chapter 7). Cross-sectional associations between rumination, a component of 

cognitive reactivity, and a higher BMI were recently confirmed in adolescents and students 

(2,3). The current results are also in line with the perseverative cognition hypothesis, which 

suggests that worry and/or repetitive thinking are not only psychological phenomena but can 

also impact on physical health (4). It is argued that perseverative cognition, which is the 

cognitive representation of past stressful events or feared future events, and a component of 

cognitive reactivity, mediates the relationship between stress and physical diseases. Earlier 

systematic reviews and meta analyses found associations between perseverative cognitions 

and somatic illnesses like higher levels of heart rate, blood pressure, and cortisol activity and 

lower heart rate variability (5–7). Associations are also found between high cognitive 

reactivity and worse health behaviors, including weight related aspects like a poor diet and 

unhealthy eating styles, but also smoking, substance and alcohol use (8–12). This is also 

suggested by the emotional cascade model, which specifies that rumination plays a key role 

in the emotional dysregulation that precedes a variety of maladaptive coping behaviors 

including unhealthy eating (11). Although to date not yet further investigated, high cognitive 

reactivity might thereby indirectly also contribute to obesity. 

The studies in the previous paragraph associating high cognitive reactivity to 

unhealthy eating (styles) and other lifestyle factors are all population studies investigating 

psychiatrically healthy controls. However, since cognitive reactivity has been closely linked 

to depression (13–20), as both a cause and a consequence, the relationship between cognitive 

reactivity and the weight-related concepts could be mainly driven by the presence of 

depression, which is a factor not considered in general population studies. This could explain 

why in chapter 2 in the healthy controls, a relation in was found between more favorable, 

lower cognitive reactivity and high BMI. This suggests there is a psychiatrically healthy 

control group that seems to be protected from the detrimental effects of higher BMI by 

having a ‘healthier’ and more resistant cognitive reactivity profile. This is supported by some 

studies, which also suggest the existence of a healthy obese group who seem resilient to the 

negative psychological consequences of overweight and obesity (21–27). These studies found 

evidence for the so called “jolly fat” hypothesis, in which the obese were hypothesized to be 

jollier, and therefore obesity was believed to protect against depression, in specific subgroups 
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(28). One possible explanation could be that those with a high BMI but without the negative 

psychological characteristics, belong to a specific subgroup characterized by high resilience, 

better coping strategies and a reduced cognitive response to mood fluctuations (29). The 

current thesis did not find evidence for associations between cognitive reactivity and 4-year 

weight gain. As no longitudinal evidence on associations between cognitive reactivity and 

BMI is available, it remains unknown whether obese persons still feel “jolly” when they gain 

more weight. 

For body image, results of chapter 3 are in accordance with earlier findings showing 

associations between depression severity and both perceptual body size and body image 

dissatisfaction (30–34). Associations between high BMI and a larger perceptual body size 

and less satisfaction have also been reported earlier (35–38). It is however an interesting 

finding that associations between BMI and body image seem irrespective of mood, and vice 

versa. As changes in cognition due to depression could also contribute to a higher perception 

and more dissatisfaction, the joint effects of both BMI and depression could have led to an 

even higher perceptual body size and more dissatisfaction. No previous studies specifically 

focused on the joint associations of depression and BMI on body image, but some studies 

adjusted for BMI in analyzing depression-body image associations. However, these studies 

can only be compared to ours with respect to the findings for depression, as results describing 

the association of BMI with body image were not reported. In line with our findings, results 

of the studies do show depression to still be significantly associated to body image 

dissatisfaction after adjustment for BMI along with other sociodemographic variables 

(30,31,34). Also in accordance with the current findings, after adjustment for BMI and 

sociodemographic variables, no significant association between depression diagnosis and 

perceptual body size was found (39).  

In general, conclusions on which variables are the true determinants, and which 

variables are outcomes are very hard if not impossible to draw. For almost all psychological 

variables, it is most likely that bidirectional direct and indirect associations exist. For 

example, while high cognitive reactivity may be considered a risk factor for development of 

depressive disorders (13–20,40), in accordance with the “scar hypothesis”, research has 

shown depression to leave lasting changes in cognitions such as dysfunctional attitudes (e.g. 

personalization, overgeneralization) and attributional style (attribute negative events to 

internal, stable, and global causes) (41–44). With respect to body image, in Becks classical 

theory of depression, "distortion of body image" is included among the cognitive symptoms 

of depression (45). However, the theoretical framework in adolescents states that distorted 
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body image due to changing body shapes can contribute to depression (46,47). The same goes 

for associations with BMI. The perseverative cognition hypothesis states that cognitive 

reactivity responses can lead to somatic illnesses and worse health behavior because it can 

prolong stress-related affective and physiological activation (4,12). The other way around, it 

is also known that a high BMI can, via perceived and self-stigma, lead to low negative affect, 

including feelings of hopelessness, angriness and irritation and to more rumination (48–51). 

In addition, while obesity obviously leads to a worse body image, distorted body image has 

been repeatedly related to binge eating disorders and unhealthy eating patterns (52), which in 

turn can cause weight gain.  

In the chapters on psychological factors, for the greatest part we were able to use 

cross-sectional data only, and therefore firm conclusions on causal pathways cannot be 

drawn. In addition, choices on which variables were taken into account as determinant and 

outcome have been made on the basis of available theoretical frames as much as possible, but 

also on the basis of methodological arguments, like other variables to be included in the 

analyses. Therefore, while for example BMI is considered as an outcome variable in chapter 

2, it is included as a determinant in chapter 3. Nevertheless, we believe that it is most likely 

that the pathways through which depression and obesity are associated go both directions, as 

is the case with the bidirectional association between depression an obesity itself (53). 

 

Conclusion aim 1: For some psychological factors - especially cognitive reactivity - it 

appears that depression and anxiety disorders discriminate between obese individuals with 

and without vulnerable internal traits and thoughts. However, for other factors - e.g. body 

image - this seems not to be the case, as depression and BMI contributed independently to 

body image. This seems plausible, as high cognitive reactivity might not be specific for 

individuals with obesity but is only present in those who also suffer from depression, while 

disordered body image is more closely related to obesity in general. For personality traits, as 

almost no significant associations with BMI were found, more research is needed. On the 

basis of chapter 2 and 3 it is concluded that both general negative thinking patterns, and 

specific body image-related negative thinking and perception are psychological factors 

linking depression to obesity and vice versa. However, we found no evidence that high 

cognitive reactivity is associated to weight gain over time. 
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3.2: What are the associations between depression and behavioral factors, and what is the 

role of BMI in these associations? 

Results of chapter 7 confirmed already well established associations between 

depression and unhealthy behavioral factors such as smoking, alcohol use, and physical 

inactivity (54). Results did however not show that these behavioral factors were related to 

four year weight gain. While a large body of evidence shows these unhealthy behavioral 

factors to be related to obesity (55–58), there are a multiple possibilities why we were unable 

to reproduce these findings. First, changes in weight and weight gain over four years is 

obviously not the same as having obesity. It could be that in the current sample, gaining 

weight is a recovery mechanism that occurs in persons that initially lost weight due to a 

depressive episode. The mean BMI of the participants of our study was around 25 at baseline, 

indicating overweight, but not very severe. It is also possible that not the baseline behavioral 

factors, but the change in these factors (e.g. lowering physical activity) is associated to the 

development of obesity. This was however not studied in chapter 7.  

The current thesis shows that depression is associated to unhealthy eating styles. Our 

findings that both current, remitted and severity of depression were associated with higher 

levels of emotional and external eating are in line with previous research (59–67). 

Interestingly, as opposed to our findings in the NESDA study and earlier studies that found 

positive (64–66) or non-significant (59,67,68) associations between depression and cognitive 

restrained eating, using MooDFOOD data we found depressive symptoms to be associated 

with lower levels of cognitive restrained eating (irrespective of BMI). In the literature on 

cognitive restrained eating, there has been much debate about the implications of having high 

versus low levels of restrained eating. Recent reviews conclude that cognitive restrained 

eating cannot be classified as entirely healthy or unhealthy (69,70). In persons suffering from 

obesity, high cognitive restrained eating may promote health, as it can be an indication of an 

attempt to control overeating. Because the MooDFOOD sample consisted of persons with 

overweight/obesity, the finding that those who suffer from high depressive symptoms or have 

a history of depression experience less cognitive restrained eating, could indicate a negative 

health effect of depression in those who already suffer from overweight or obesity. Four of 

the previous studies that found positive or no associations between depression and cognitive 

restrained eating, including our study with NESDA data, used non-obese samples (59,65–67), 

making comparisons difficult. Two other studies are more comparable to our sample because 

the sample’s mean BMI was above 30 (64,68). However, in contrast to the findings in 

MooDFOOD data, a positive (64) and no association (68) with restrained eating were 
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observed in these studies. As in both earlier studies participants displayed only minimal 

depressive symptoms, which is different from our study, this could potentially explain the 

different findings with restrained eating. 

The results of chapter 4 and 5 show that depression should not only be used as one 

homogeneous variable when investigating eating behavior. No other studies have investigated 

associations between single depressive symptoms and eating styles, and therefore the current 

results can only be compared with each other. Both chapters show symptoms associated with 

depression with atypical features to be more strongly related to unhealthy eating styles as 

compared to symptoms belonging to depression with melancholic features. However, overall 

a less amount of significant associations between single depressive symptoms and eating 

styles were found in using the MooDFOOD data as compared to our findings in the NESDA 

study. Associations between depression with atypical features and eating styles were also 

suggested by an earlier study (71), although the authors classified a person having atypical 

characteristics by a single question on appetite, while gaining weight is another important 

discriminator of atypical depression features (72). 

While information on variability or (un)stability of eating styles could be of great 

importance for treatment options in depression, no longitudinal evidence is available yet. 

Using the NESDA data, we had the opportunity to include prospective data for our analyses. 

As only a few differences were found between the different depressive course groups, this 

could be indicative of eating styles being trait rather than state variables, and not altering 

rapidly when mood changes. However, the duration of depressive symptoms did seem to 

affect the levels of emotional and external eating. These distinct findings between different 

measures of depression duration might be due to different ways of measuring duration. For 

the course groups, only information of 1 year prior to assessment was taken into account, 

while the Lifechart method used for measuring symptom duration includes the total period 

between assessments. Also, the course groups have a smaller N, which can cause less power 

in the analyses.  

As chapter 4 and 5 show depression and eating styles to be associated, in the 6 th 

chapter we investigated their independent and combined associations with different aspects of 

dietary intake. With this paper, we were the first to compare and combine effects of 

depression and external and restrained eating on dietary intake, while two earlier population 

studies already investigated depression in combination with emotional eating. One of these 

studies is however not easy to compare with the results of chapter 6, as they stratified for 

gender and for higher versus lower depressive symptoms from the start, and hereafter 
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associated emotional eating to dietary intake (73). This study found positive associations of 

emotional eating with intake of sweet and fatty foods in women with both high or low 

depressive symptoms, and in men with low depressive symptoms. In accordance with the 

other study of Konttinen et al. (59), we found depression to be associated to intake of fast-

food/snacks independent of emotional eating. However, while our study also found 

depression to be independently associated to intake of sweet foods, this was not the case for 

the Konttinen study. The Konttinen study therefore suggested emotional eating to be a 

mediating mechanism through which depression was related to the intake of sweet foods. 

This could not be confirmed in our study, as only external eating was found to be a 

significant mediator variable in associations with total energy intake, and intake of fast-food/ 

savory snacks. As mediation of eating styles on associations between depression and dietary 

intake has never been examined before, results cannot be compared with earlier research.  

Results of chapter 6 show an interaction effect between depression diagnosis and 

restrained eating in relation to intake of sweet foods. Further inspection showed that there 

was a significant association between restrained eating and lower intake of sweet foods 

within the healthy control group, whereas in the current patients no significant association 

was found. No other interactions between depression and eating styles were found. This 

suggests that depression and eating styles do not augment each other in associations with 

dietary intake. These results are not in accordance with previous studies. One study of 

Cammileri et al. found significant interaction between depressive symptoms and emotional 

eating for total energy intake and 3 groups of sweet foods (cakes/ biscuits/ pastries, chocolate, 

artificially sweetened soft drinks)(73). The authors reported that associations between 

emotional eating and sweet-and-fatty snacks were more pronounced in women with 

depressive symptoms compared with those without depressive symptoms, however, this was 

not the case for men. Another study from Kontinnen et al. found a significant interaction 

between depressive symptoms and emotional eating for fast-food/ savory snacks (59), and 

reported that only those with both low depressive symptoms and low emotional eating had a 

lower intake of fast-food/ savory snacks, but not the other way around. The current and two 

previous study differ in study sample with respect to amount of depressive symptoms, and the 

current study is the first to also include external and restrained eating. Thereby, more research 

is needed before firm conclusions on possible interactions of depression and eating styles on 

dietary intake can be drawn. 
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Conclusion aim 2: We found that depression is associated to unhealthy lifestyle factors, 

eating styles and dietary intake, independently of BMI. Associations between depression and 

eating styles seem to be not similar across the full spectrum of depressive disorders. In 

general, eating styles could not explain why depression and dietary intake were associated. 

As with internal psychological factors, again question marks can be placed with respect to the 

direction and causality of the found associations. Although it is likely that more severe 

depression lead to more unhealthy eating, it is also possible that especially emotional eating 

leads to negative emotions, as discussed in emotion-regulation theories (74). We showed that 

eating styles can influence depression indirectly by their association with unhealthy dietary 

patterns, and thereby promote obesity. There seems to be a vicious circle, without a clear 

beginning, but with detrimental effects for both mental and physical health. Longitudinal 

evidence is necessary to determine the (un)stability of eating styles, which could be an 

important indicator for prevention and treatment of both depression and obesity. 

 

3.3 Potential other factors 

The current thesis was designed to investigate the role of several internal traits and 

vulnerabilities, as well as some disadvantageous behaviors, in the association between 

depression and obesity. It is clear that there is no single factor responsible for either 

depression or obesity. There are many other factors that may also be involved in this complex 

relationship that the current thesis could not take into account. Below, some psychological, 

behavioral, biological and also environmental factors and their association with depression 

and obesity will be briefly discussed. 

Previous research has identified psychological and behavioral factors that might be 

involved in the association between depression and obesity, that were not included in our 

study. One of these factors is stigma. Studies suggest strong associations between social and 

weight related stigma and both depression (75,76) and obesity (76,77). Research shows that 

experiencing stigma predicts poor psychological and somatic health outcomes including body 

image distress, low self- esteem, general psychological distress, worse personal relationships, 

reduced help-seeking behavior, increased binge eating, emotional eating and decreased 

weight control behaviors (48,78–81). Thereby, there seems to be a vicious circle increasing 

both the risk of depression as well as obesity.  

An additional relevant factor is binge eating disorder (BED). Studies do not only 

suggest strong associations between BED and both depression and obesity (82–84), 
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associations with body image (85), eating styles (86) and rumination (87) are also reported. 

Thereby, BED might be an important nod in a network of variables all associated with each 

other, and thereby also a factor that is important to consider in future studies. The current 

evidence suggests binge eating to occur in response to negative mood, which sets the stage 

for a cycle of weight gain and further negative mood, such that this factor functions 

bidirectionally (88). 

Another factor possibly connecting depression and obesity, related to the unhealthy 

eating style restrained eating, is history of repeated dieting (88). A review of Markowitz et al 

(2008) suggested that repeated dieting, and in particular repeated diet failure, may have a 

particularly deleterious effect on mood and is thereby associated to depression. Repeated 

efforts to lose weight may mean that a person was unsuccessful in these attempts, leaving this 

person feeling demoralized and like a failure. These experiences of failure can lead to 

negative self-schema’s (e.g. I am a failure) contributing to depression. In addition, studies 

indicated that reliance on cognitive mechanisms (self-confidence, beliefs about capabilities), 

instead of physical cues, to control eating behavior leaves dieters vulnerable to episodes of 

binge eating when these cognitive strategies are compromised, thereby leading to weight gain 

and/or obesity (88). 

Childhood obesity can be an important indicator of elevated risk for both depression 

and obesity. Research shows the role of elevated BMI in childhood to be long term, resulting 

in higher BMIs and an increased risk of depression during adulthood (89–91). Prevention in 

childhood could help reduce burden adulthood. During adulthood, severity of obesity is also 

indicated to be of importance (92). A systematic review found that in 5 out of 6 studies, as 

compared to patients who suffer from relatively less severe obesity (BMI between 30-39) 

patients with severe obesity (BMI ≥ 40) showed to display a higher risk of also suffering 

from depressive disorder or depressive symptoms (92).  

Biological dysregulations might also contribute to the association between depression 

and obesity. It is known that depression is associated with dysregulation in several immuno-

metabolic processes such as autonomic nervous system dysregulation, HPA-axis dysfunction 

and inflammation (88,93). These dysregulations have also been linked to obesity and dietary 

intake (94,95). However, in chapter 7, when including 21 psychological, behavioral and 

biological factors in analyses relating depression to weight gain, the current thesis did not 

find significant associations between depression, biological dysregulations and weight gain. 

While a recent review recognized these biological factors as possible contributing variables 

explaining how depression and obesity are related (96), no other studies have directly 
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analyzed whether the association between depression and weight gain is (partly) due to these 

factors. More research is needed to draw firm conclusions. 

Although some factors studied in the current thesis seem to be associated to both 

depression and obesity, alternatively, the comorbidity of depression and weight gain could be 

caused by the same underlying variables (96). Several genes may be candidates for being an 

underlying variable, as indicated by a recent large, genome-wide study (97). Results of this 

genome-wide study showed there to be evidence for overlap between the genetic bases of 

depression and both overweight and obesity. If these genes would be (partly) responsible for 

causing depression and obesity by evoking biological dysregulations, this would have large 

implications for the treatment of both depression and obesity.  

Finally, perhaps we should not only look for explanations and solutions for depression 

and obesity at the individual level. There is evidence that the environment also has a large 

influence on both depression and obesity. For example, existing research shows that 

(increasing) urbanization has been associated with diminished levels of physical activity, 

higher rates of smoking, compromised sleep and unhealthy dietary choices (98,99), which 

can contribute to an increased risk of developing obesity. In addition, research indicates that 

urbanization increases the risk depression and other mental disorders (100,101). The 

association between depression and urbanization is said to be due to at least three underlying 

factors (102). The first factor is psychosocial stressors: exposure to physical and social 

incivilities in cities generates psychosocial stress, increasing the risk of mental disorders. 

Second, the theory on concentrated disadvantage explains that the density of city populations 

concentrates physical and social problems, intensifying their effects and inflating pressures 

on mental health. Finally, the social drift explanation poses that the socioeconomic 

circumstances of persons with severe and enduring mental health problems gradually 

deteriorate, necessitating relocating into progressively disadvantaged neighborhoods and 

lower quality accommodation. Recent evidence suggest that it might not be the urbanization 

grade itself, but neighborhood socioeconomic factors (like low socioeconomic status, more 

social security beneficiaries and more immigrants), physical factors (high levels of traffic 

noise) and social factors (lower social cohesion and less safety) that are associated with 

depression (103). In addition, studies show that greater levels of greenness at the 

neighborhood level are associated with lower risk of depression (104).  
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4. Methodological considerations  

The methodological considerations of the current thesis have been presented throughout the 

previous chapters. Here, a short summary of the main strengths and limitations will be given 

The studies included in this thesis have several strengths, like a large sample size, and 

possibility to use a wide range of covariates to adjust for confounding effects. A strong aspect 

of the NESDA study is the inclusion of patients with DSM-IV based depressive diagnosis, 

participants displayed a great variation in depressive symptoms and thereby depression could 

be investigated in its full clinical heterogeneity. Another strong aspect of both studies is the 

measuring of height and weight by a trained interviewer, which provides more accurate 

information than self-report methods (105). In addition, the instruments used for measuring 

the psychological concepts included in the current thesis (e.g. body image, eating styles) are 

proven to be valid and reliable (106–109). 

There are also several limitations. First, most chapters of this thesis were based on 

cross-sectional data and thereby no conclusions about causality can be made. As for 

associations between depression and obesity itself, for the greater part of the psychological 

and behavioral factors studied in the current thesis it is most likely that bidirectional 

relationships exist. In addition, it is also possible that unmeasured confounding accounts for 

the association between depression and obesity. As described in the previous section of this 

discussion, there are a lot of important known factors that can affect depression and obesity, 

and these are not all taken into account in the current analyses. Another limitation is the use 

of self-report data to obtain the psychological and behavioral variables. It is known that in 

general, (subgroups of) persons tend to overestimate and over report social desirable 

behavior, while undesirable behavior is more often underreported (110,111). While for some 

variables (e.g. physical activity), objective measures could be a better alternative, for others 

(e.g. body image) this is not possible and self-report is the best option. Finally, both the 

NESDA study as well as the MooDFOOD depression prevention trial included a specific 

subgroup of the general population. Due to the design of NESDA, a high rate of participants 

with depression and anxiety disorders is specifically included. For MooDFOOD, overweight 

participants who were willing to take part in an RCT on dietary intake and food related 

behavior might already have more unhealthy lifestyle behaviors as compared to the general 

population. However, studying specific participant groups can also aid the discovery and 

confirmation of hypothesized associations, that might be less pronounced in the general 

population. 
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5. Clinical implications 

As depression and obesity are both widespread disorders that are bidirectionally associated, it 

is essential to improve prevention and treatment options targeting both. This thesis showed 

several psychological and behavioral factors to be associated with either depression, obesity 

or both of them. The results of the current thesis suggest that it is possible that when patients 

with depression would be treated by additionally teaching them healthier and more realistic 

thinking patterns, better emotional regulation skills, more healthy eating styles and dietary 

intake, and a better body image, they might not only experience an improvement in 

depressive symptoms, but also gain less weight and have a smaller risk of developing obesity. 

The other way around, if persons with obesity would for example improve their dietary intake 

and body image, this could benefit possible depressive symptoms. In general, as the current 

thesis and earlier literature reveal multiple factors to be of influence, and as those factors are 

often interrelated as well, an approach where all factors are considered within one period of 

therapy might be most fruitful, as opposed to targeting individual factors one by one, or only 

including a few.  

The results of this thesis also show that different subgroups of persons might need 

different kinds of treatment. For example, it is already known that the link between 

depression and obesity is stronger for those persons experiencing atypical depressive 

symptoms. Indeed, the current thesis shows that prevention and treatment programs for 

depression should address disordered eating specifically in those with neuro-vegetative, 

atypical depressive symptoms. Also, it is known that the eating style cognitive restrained 

eating is classified as mainly healthy or unhealthy dependent on a person’s BMI. These 

examples stress the fact that accurate selection of the best initial treatment could have 

tremendous benefits for those suffering from depression and/or overweight. Currently, a one-

size-fits-all strategy is adopted in both depression and obesity treatment; and such an 

approach requires substantial simplification and a strong assumption that there is no inter-

individual variance. As research reveals such simplification and assumption are likely 

misleading, treatment based on individual characteristics might be the solution. One way to 

achieve this is through personalized medicine (112,113). In order to provide personalized 

medicine, characteristics of individuals that reliably predict differences in benefits and/or 

adverse effects of alternative prevention and treatment options must be identified. Those 

personalizing factors might include socio-demographic characteristics, clinical characteristics 

(such as symptom patterns or comorbidities) and biological markers (such as neuroimaging or 

genetic variation), which should all be measured and combined on the individual level. 
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While the above mentioned implications are based on factors associated with patients 

suffering from depression and/or obesity, relevant information can also be gathered by 

looking at healthy controls. This thesis shows that there seems to be a psychiatrically healthy 

control group that appears to be protected from the detrimental effects of higher BMI by 

having a ‘healthier’ and more resistant cognitive reactivity profile. Discovering mechanisms 

that keep the resilient obese subgroup protected from mental disorders could also provide us 

with new insights for creating optimal prevention and therapy strategies.  

This thesis found that biological dysregulations were not associated to weight gain in 

depression. This implicates that interventions based on solving these regulations might not be 

effective in lowering depression and weight. However, it is known that depression and 

obesity have partly overlapping genetic bases (97,114–121), which may impact upon brain 

areas associated with mood and appetite regulation and thereby on endocrine signals 

influencing appetite and mood as well (122–124). This suggests that treatment strategies 

targeting these biological dysregulations actually could be beneficial for improving both 

depression and obesity. These possible treatments strategies should be tested in future studies 

before firm conclusions can be drawn (96).  

 Unfortunately, the current treatment strategies for individuals with depression and/or 

obesity do not always lead to long lasting psychological and physical recovery. High 

depression relapse rates and unsuccessful long-term weight maintenance after weight loss are 

often reported (125,126). Therefore, perhaps, attention should be shifted towards treating the 

environment instead of the individual, or at least, along with the individual. As previous 

evidence indicates both depression and obesity to be associated to the same environmental 

factors, this implies that improving the circumstances in which persons are born, grow, live, 

work and age could also aid in the treatment of both disorders. To date, however, results 

show mixed effects. A recent systematic review indicated that exposure to nature, compared 

to exposure to a built urban environment, can improve mood and perhaps also diminish 

depressive symptoms (101). They also found that the majority of evidence suggests no 

association between BMI and urban green space exposure. Another quasi-experimental study 

showed that in several areas in the Netherlands, an urban regeneration program (aimed to 

ameliorate the physical and social environment of deprived areas and in addition address 

socioeconomic problems that are common in these areas) did not result in changes in mental 

or physical health, overweight and obesity, or smoking. In conclusion, while research 

indicates depression and obesity to be associated with urbanization and its consequences, to 
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date it is not clear how to adapt the environment to aid in the reduction of depression and 

obesity. 

 

6. Possible future directions 

The current thesis aimed to gain a better understanding of how depression and (high) BMI are 

related. The association between depression and BMI is well established, and many potential 

associated factors have been identified, to which the current thesis contributed. However, to 

date, the causal underlying pathways still remain unclear. Additional large-scale prospective 

studies, following subjects over a longer period of time, are needed to confirm the chain of 

events through which depression and obesity are influencing each other. As depressive 

disorders tend to reoccur and also weight changes over time, ideally, subjects need to be 

followed during their whole lifespan. In addition, a large range of psychological, lifestyle and 

biological variables should also be included, to identify the network of factors influencing 

depression, obesity and each other. Also, as symptom heterogeneity among individuals 

diagnosed with major depressive disorder is well-established, and some clear subtypes of 

depression (e.g. atypical versus melancholic symptom profiles) have been successfully 

verified, these subtypes should also be taken into account, and stratified investigations should 

be done. In addition, symptom network analyses should also be used to get more insights in 

specific depressive symptoms and their associations with each other. 

 Another promising method is the use of Ecological Momentary Assessments (EMA). 

With EMA, participants’ thoughts, feelings and behaviors are repeatedly examined in real 

time using short questionnaires. This way, the complex bidirectional interactions of feelings, 

thoughts and behaviors can be investigated thoroughly. As these questionnaires are measured 

in real time, instead of hours to months later, EMA is much less vulnerable for recall bias. 

Moreover, the feelings, thoughts and behaviors are investigated while one is in his or her 

natural environment as opposed to at a research location, or at the end of a day. Also, 

participants are not biased to think back of supporting evidence that is in line with the format 

of the questions (e.g. “When did X occur?”, but not “When did X not occur?”). 

Finally, an interesting question that remains to be answered is the extent to which 

interventions aimed at simultaneously targeting a range of individual vulnerabilities, can 

impact on prevention and treatment of both depression and obesity. The existing body of 

research to date has not reached the stage where optimal treatment resulting in long-term 

psychological and physical benefits is adequately employed. The development and testing of 

integrated treatment to simultaneously manage both depression and obesity should be a 
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priority for further investigation. Obviously, large randomized controlled trials, like the 

MooDFOOD depression prevention trial, are the most ideal for answering these questions. 

Ideally, the principals of personalized medicine should be taken into account. The decision on 

specific focus of interventions should be made based on subjects’ personal goals, as not 

everyone is experiencing the same combination of factors that make him/her vulnerable for 

depression or weight gain. Measurements done both pre- and post-treatment could examine 

the effects of different interventions (psychotherapy, nutrition interventions, treatment 

strategies targeting biological dysregulations) on both depression and body weight. Also, 

trials need to test whether changes in depression are associated with changes in weight. 

Specific focus needs to be on the long term effects of these interventions, as it is known that 

old habits are hard to change. Another line of interventions should focus on changing the 

environment, as it is not unlikely that the solution to managing depression and obesity lies not 

only within the individual.  

 

7. General conclusions  

This thesis examined factors contributing to depression and obesity. Overall, we provided 

evidence for associations of depression and obesity with both general internal vulnerabilities, 

such as cognitive reactivity, as well as with obesity-related vulnerabilities, such as body 

image. We also showed that behavioral factors, especially eating styles and dietary intake 

play a role. In the current chapter, we argue that there are also many other, often interrelated, 

psychological, biological and environmental factors contributing to both depression and 

obesity. All these factors could be valuable targets for prevention and treatment of both 

disorders, however, no single therapeutic strategy is going to be effective for all the 

individuals who suffer from the very complex interplay between depression and obesity. 

Future research should focus on proving causal pathways, and studying effective 

interventions that result in long-lasting improvements in these pressing public health 

problems.  
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Chapter 9 

Nederlandse samenvatting 

 

1. Depressie 

Depressie is een van de meest voorkomende psychiatrische stoornissen, waar ongeveer één 

op de vijf mensen door wordt getroffen gedurende zijn leven. Een depressie komt vaker voor 

bij vrouwen en bij lager opgeleiden. Een depressie heeft niet alleen grote consequenties voor 

het individu en zijn of haar omgeving, maar brengt ook grote kosten voor de samenleving met 

zich mee, onder andere door gevolgen als werkloosheid, het vroegtijdig stoppen van een 

opleiding, en problemen binnen huwelijk en gezin.  

 Volgens het officiële diagnostische handboek van de psychiatrie (the Diagnostic and 

Statistical Manual of Mental Disorders, DSM) is er sprake van een depressieve stoornis als 

iemand een sombere stemming heeft en last van interesseverlies. Daarnaast is er vaak sprake 

van meerdere van de volgende symptomen: slaapproblemen, vermoeidheid, schuldgevoelens 

of gevoelens van waardeloosheid, concentratieproblemen of moeite met het nemen van 

beslissingen, verandering in eetlust en/of gewicht, motorische onrust of juist motorische 

remming en gedachten aan de dood en/of zelfmoord (pogingen). Om van een formele 

depressieve stoornis te spreken moeten er ten minste vijf verschillende symptomen aanwezig 

zijn, gedurende het grootste gedeelte van de dag voor ten minste twee aaneengesloten weken. 

Een mildere maar langer durende vorm van depressie is dysthymie, waarbij mensen een 

aanhoudende (milde) sombere stemming ervaren voor ten minste twee jaar. 

 Doordat er zoveel uiteenlopende symptomen vallen onder de noemer ‘depressie’, kan 

een depressie zich bij verschillende mensen anders uiten. In de literatuur zijn verschillende 

symptoomprofielen en subtypes beschreven, waarbij sommige mensen last hebben van 

depressieve symptomen in tegengestelde richtingen. Twee bekende subtypes van depressie 

zijn de melancholische depressie, waarbij er sprake is van gewichtsverlies, verminderde 

eetlust, slapeloosheid en andere melancholische symptomen, en de atypische depressie, die 

juist gekenmerkt wordt door gewichtstoename en toegenomen eetlust en een verhoogd risico 

op obesitas. Een depressie gaat vaak samen met andere psychiatrische stoornissen zoals 

angst, eetstoornissen of middelenmisbruik. Deze samenloop zorgt vaak voor een ernstigere 

depressie. Er zijn meerdere risicofactoren bekend voor het ontwikkelen van een depressie, 

zoals erfelijkheid, vroegkinderlijke stress (bijvoorbeeld mishandeling), en recente stressvolle 

gebeurtenissen.  
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2. Overgewicht en obesitas 

De prevalentie van overgewicht en obesitas neemt over de hele wereld in een hoog tempo toe. 

steeds verder toe. In Nederland had in 2017 31.0% van de bevolking overgewicht, en 12.1% 

obesitas, en deze aantallen stijgen snel. Een meestal gebruikte maat voor het meten van 

overgewicht en obesitas is de Body Mass Index (BMI). De Wereldgezondheidsorganisat ie 

(World Health Organisation, WHO) classificeert een BMI onder de 18.5 als ondergewicht, 

een BMI tussen 18.5-24.9 als gezond gewicht, tussen 25.0-29.9 als overgewicht en een BMI 

vanaf 30.0 als obesitas. Een hoge BMI komt vaker voor bij mannen, ouderen, en laag 

opgeleiden, en heeft ernstige ziekten tot gevolg zoals hart- en vaatziekten, diabetes, kanker en 

kan leiden tot vervroegd overlijden.  

 

3. De samenhang tussen depressie en obesitas 

Het is bekend dat depressie en obesitas samenhangen, en dat deze associatie twee kanten op 

gaat: door het hebben van een depressie vergroot je het risico op het ontwikkelen van 

obesitas, en vice versa. Een depressie hangt vaak samen met interne psychologische en met 

gedragsfactoren. Interne psychologische factoren zijn negatieve gevoelens en gedachten, 

zoals hopeloosheid of een negatief lichaamsbeeld. Gedragsfactoren zijn bijvoorbeeld 

ongezonde eetstijlen, voedselinname, minder bewegen, roken en drinken. Deze interne 

psychologische en gedragsfactoren zijn vaak geassocieerd met obesitas. Echter, op welke 

manier depressie, obesitas en deze factoren aan elkaar gerelateerd zijn, is nog niet goed 

systematisch onderzocht.  

 

4. Doelen van dit proefschrift 

Om depressie en obesitas en de factoren die met beide samenhangen, te kunnen voorkomen 

en behandelen, is het behulpzaam om te weten wat de samenhang tussen deze ziektes en de 

factoren die erop van invloed zijn precies is. Daarom is het belangrijkste doel van dit 

proefschrift te onderzoeken welke factoren met zowel depressie als obesitas samenhangen. 

Dit doel is op te delen in twee subdoelen: 

1. Het onderzoeken van welke algemene en gewicht-gerelateerde interne gevoelens en 

gedachten samenhangen met obesitas, en wat de rol van depressie is in deze associaties 

(hoofdstuk 2, 3 en 7) 

2. Het onderzoeken van welke gewicht-gerelateerde gedragsfactoren samenhangen met 

depressie, en wat de rol van obesitas is in deze associaties (hoofdstuk 4 t/m 7). 
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5. Studiepopulaties in dit proefschrift 

Dit proefschrift bevat data van één grote observationele studie, en één interventie studie. 

Bijna al het onderzoek uit dit proefschrift is gedaan met data van de Nederlandse Studie naar 

Depressie en Angst (NESDA). NESDA is een grote psychiatrische cohort studie, gestart in 

2004, met 2981 deelnemers tussen de 18 en 65 jaar. Ten tijde van de basismeting hadden 

1700 deelnemers een huidige depressieve stoornis, 626 deelnemers hadden een depressieve 

stoornis die inmiddels weer in remissie was, en 655 personen hadden nog nooit in hun leven 

een depressie doorgemaakt. Tijdens de basis meting, en na twee, vier, zes en negen jaar werd 

er een psychiatrisch interview afgenomen, vragenlijsten ingevuld, en bloedonderzoek gedaan. 

Één artikel van dit proefschrift is geschreven met data van de MooDFOOD preventie studie. 

Het doel van de MooDFOOD preventie studie was het onderzoeken van de effectiviteit van 

twee voedings-gerelateerde interventies (voedings-gerelateerde gedragstherapie versus 

vitamine- en mineralensupplementen) in het voorkomen van een depressieve stoornis. 

Hiervoor zijn 1025 deelnemers in 4 verschillende Europese landen (Nederland, Verenigd 

Koninkrijk, Duitsland en Spanje) geïncludeerd, allen tussen de 18 en 75 jaar oud en met een 

BMI tussen de 25 en 40. Daarnaast hadden alle deelnemers bij de start last van milde 

depressieve klachten, maar geen huidige depressieve stoornis. Ook hier ondergingen 

deelnemers tijdens de basismeting en na drie, zes en 12 maanden een uitgebreid psychiatrisch 

interview, vulden ze vragenlijsten in en werd er bloed afgenomen. 

 

6. Belangrijkste resultaten van dit proefschrift 

In het eerste gedeelte van dit proefschrift onderzochten we hoe algemene en gewicht-

gerelateerde interne gevoelens en gedachten met depressie en obesitas samenhingen. Deze 

interne gevoelens en gedachten betroffen cognitieve reactiviteit, persoonlijkheid (hoofdstuk 2 

en 7) en lichaamsbeeld (hoofdstuk 3). In Hoofdstuk 2 vonden we, bij 1249 deelnemers met 

een huidige depressieve of angststoornis en gezonde controlepersonen, dat 

persoonlijkheidskenmerken neuroticisme, extraversie en consciëntieusheid niet consequent 

samenhingen met BMI. Bij mensen met een huidige depressieve of angststoornis zagen we 

dat hoge scores op een aantal onderdelen van cognitieve reactiviteit, te weten gevoelens van 

hopeloosheid en agressie, samenhingen met een hogere BMI. Daarentegen, bij gezonde 

controlepersonen zagen we juist dat hogere scores op hopeloosheid, piekeren en agressie 

samenhingen met een lagere BMI. Deze resultaten vonden we alleen bij mensen met obesitas, 

en niet bij deelnemers met overgewicht. In Hoofdstuk 3 keken we naar 882 deelnemers met 

een depressieve stoornis in remissie, 242 deelnemers met een huidige depressieve stoornis, en 
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325 gezonde controlepersonen. We vonden dat deelnemers met een hoge BMI hun lichaam 

zowel als groter/dikker beoordeelden alsook meer ontevreden waren over hun lichaam. 

Onafhankelijk van BMI vonden we dat mensen met meer depressieve symptomen hun 

lichaam ook als groter/dikker beoordeelden, en dat zowel mensen met meer depressieve 

symptomen alsook mensen met een huidige depressieve stoornis, meer ontevreden waren 

over hun lichaam. We konden niet aantonen dat mensen met zowel een depressie als een 

hoog BMI het meest ontevreden waren over hun lichaam. In Hoofdstuk 7 vonden we bij 

1658 NESDA deelnemers, ondanks dat we wel konden aantonen dat depressie geassocieerd 

was met zowel cognitieve reactiviteit als met gewichtstoename over 4 jaar, geen bewijs dat 

cognitieve reactiviteit geassocieerd was met gewichtstoename over 4 jaar. 

 Het doel van het tweede gedeelte van dit proefschrift was het onderzoeken van 

associaties tussen depressie, obesitas, en gedragsfactoren. We keken naar eetstijlen 

(hoofdstuk 4, 5 en 6), voedingsinname (hoofdstuk 6), en fysieke activiteit, roken en alcohol 

(hoofdstuk 7). In Hoofdstuk 4 onderzochten we 1750 deelnemers van de NESDA studie, en 

zagen een verband tussen mensen met een huidige en depressieve stoornis of een depressieve 

stoornis in remissie en meer emotioneel en extern eten, beide voorbeelden van ongezonde 

eetstijlen. Ook de ernst en de duur van de depressieve symptomen hing samen met meer 

emotioneel en extern eten. Met lijngericht eten (een lange tijd volhouden gezond te eten, 

maar op een gegeven moment de wilskracht verliezen en dan juist te veel eten) werden geen 

verband gevonden. De gevonden verbanden waren onafhankelijk van BMI. We vonden ook 

dat depressieve symptomen die passen bij de atypische depressie relatief sterker geassocieerd 

waren met emotioneel en extern eten, terwijl symptomen die passen bij de melancholische 

depressie relatief minder sterk geassocieerd waren met ongezonde eetstijlen. Eenzelfde 

resultaat werd gevonden in Hoofdstuk 5, waarin we bij 990 deelnemers van de MooDFOOD 

studie verbanden bekeken tussen depressie en eetstijlen. Opnieuw vonden we dat mensen met 

een depressieve stoornis in remissie en mensen met meer depressieve symptomen, hoger 

scoorden op emotioneel en extern eten. Nu vonden we ook een verband tussen depressie en 

minder lijngericht eten. Deze associaties waren niet verschillend tussen de vier Europese 

landen. Daarnaast lieten de resultaten zien dat symptomen passend bij de atypische depressie 

sterker geassocieerd waren met emotioneel en extern eten. In tegenstelling tot in hoofdstuk 4 

werd er geen verband gevonden tussen symptomen horende bij de melancholische depressie 

en eetstijlen. In Hoofdstuk 6 keken we bij 1442 deelnemers van de NESDA studie naar 

verbanden tussen depressie, ongezonde eetstijlen en voedselinname. De resultaten lieten zien 

dat deelnemers met een huidige depressieve stoornis en meer depressieve symptomen over 
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het algemeen een lagere kwaliteit van hun voedingspatroon hadden, en specifiek meer zoete 

en hartige snacks aten. Emotioneel en extern eten waren ook geassocieerd met een hogere 

inname van hartige snacks en een verband tussen extern eten en zoete snacks werd eveneens 

gevonden. Lijngericht eten was geassocieerd met een lagere totale energie-inname, lagere 

inname van zoete snacks, en een hogere kwaliteit van het totale voedingspatroon. We zagen 

dat de associatie tussen depressie en hartige snacks werd gemedieerd door extern eten. 

Daarnaast was er een indirecte relatie tussen depressie en totale energie-inname, via extern 

eten. De resultaten lieten niet zien dat mensen die kampen met een depressie en veel 

emotioneel en extern eten, de meest ongezonde voedingsinname hadden. Alle resultaten 

waren onafhankelijk van BMI. In Hoofdstuk 7 zagen we dat depressie geassocieerd was met 

gewichtstoename over 4 jaar, maar dat dit onafhankelijk was van fysieke activiteit en roken. 

We vonden wel een klein verband met alcohol: depressieve mensen dronken minder alcohol, 

en hadden als gevolg daarvan een grotere gewichtstoename over 4 jaar. 

 

7. Conclusie 

Dit proefschrift bevestigt dat een grote groep interne psychologische en gedragsfactoren 

geassocieerd is met zowel depressie en obesitas. Mogelijk bevorderen deze factoren de 

samenhang tussen deze twee stoornissen, die elkaar over en weer kunnen beïnvloeden. Het 

onderzoek in dit proefschrift draagt bij aan de kennis over hoe depressie en obesitas 

samenhangen, en hoe ze beide te voorkomen en te behandelen zijn. Als we de resultaten uit 

dit proefschrift vergelijken met andere literatuur, zien we dat de associaties met de 

onderzochte interne psychologische en gedragsfactoren in ander onderzoek worden 

bevestigd. Daarnaast vindt eerdere literatuur nog een groep andere factoren die mogelijk aan 

de samenhang tussen depressie en obesitas bijdragen, welke in het huidige proefschrift niet 

meegenomen konden worden. Voorbeelden van andere interne psychologische factoren zijn 

zelfstigma en het hebben van een eetbuistoornis (binge eating disorder). Herhaald diëten en 

het falen van diëten zijn voorbeelden van gedragsfactoren die evenmin zijn meegenomen, 

maar wel van belang zijn. Daarnaast lijken ook biologische factoren zoals specifieke genen 

en ontregeling van biologische stresssystemen een rol te spelen. Ook lijkt er een belangrijke 

rol weggelegd voor de omgeving, welke zowel depressie als obesitas kan beïnvloeden. 

Uiteindelijk zal er niet één overheersende factor zijn die voor zowel depressie als obesitas 

verantwoordelijk is en die daarmee beide kan oplossen. Bij de preventie en behandeling van 

beide stoornissen zal breed moeten worden ingezet, er moet zoveel mogelijk rekening worden 

gehouden met individuele verschillen, en alle eventueel aan elkaar gerelateerde, factoren 
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moeten in kaart worden gebracht. Op deze manier werken we hopelijk toe naar zo optimaal 

mogelijke, op maat gemaakte interventies, die beide stoornissen een halt toe kunnen roepen. 
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