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Abstract 
Objectives: This study investigated the relationship between depression and 
obesity in severely obese retired individuals using the case-control method. 
Methods: The subject group consisted of 112 individuals receiving a perma-
nent disability pension primarily due to obesity. The prevalence of depression 
was measured with a personal psychiatric interview and the Beck Depression 
Inventory (21). Male and female controls were selected separately, with five 
controls for male subjects and three controls for female subjects. The controls 
were matched with the subjects according to place of residence, age, time that 
pension was granted, and occupation. The statistical analyses included χ2 tests, 
means, t-tests for paired variables, a conditional logistic linear model, correla-
tion coefficients and the percent distributions. Results: Depression was diag-
nosed more often in the subject group than in the control group according to 
the psychiatric interview. Based on the conditional logistic linear model, indi-
viduals with severe obesity had a higher risk of depression than those in the 
control group. The most common disturbance was chronic depression in both 
groups. Additionally, there were significant findings regarding the outcome of 
depression for every classification in the psychiatric interview. According to 
the Beck Depression Inventory, depression was more common in subjects 
than in controls. However, slight depression was most common in the study 
group. Seven percent of the subjects had masked depression. The questions on 
the Beck Depression Inventory that measure irritability, indecisiveness, body 
image and ability to work were nearly significant. Regarding weight changes, 
the Beck Depression Inventory questions on both weight loss (p = 0.014) and 
weight gain (p = 0.017) were statistically significant. In the study group, indi-
viduals with BMI over 40 kg/m2 gained the most weight; however, weight loss 
was very low overall. Regarding changes in appetite, the majority of the study 
group responded that they had a poorer appetite than previously. Conclusion: 
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This research is essential and provides information on groups that have not 
been previously examined. The findings from this study can be utilized to im-
prove the care and understanding of individuals with severe obesity. 
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1. Introduction 

Obesity is a multifaceted illness on the biological basis which includes genetic 
and biological components that are involved in normal body growth, eating ha-
bits, energy expenditure, and adipose tissue function [1]. The level of obesity in 
Finland has been an increasing problem in Finland as well as worldwide [2]. 

Zhang et al. [3] researched the pathophysiology of obesity as well as interven-
tions targeting it. They focused on not only the factors influencing the develop-
ment of obesity but also the role of hormones and intestinal peptides. They also 
conducted neuroimaging studies, and their findings provide insight into the 
portion of the brain involved in the development of obesity. In their studies, 
brain circuits were considered to be related to obesity. Unhealthy eating has also 
provided a new perspective on obesity, and information on food addiction has 
recently been updated. According to Milaneschi et al. [4], leptin levels are higher 
in men, especially men with abdominal obesity. This finding supports the fact 
that there is some type of biological link between depression and obesity that al-
so leads to negative health outcomes.  

According to Chen et al. [5], the prevalence of depression is higher in adult-
hood among women. Depression is found more often in individuals with ab-
normal body weight. In particular, younger obese women have a higher risk of 
depression. Mauri et al. [6] found in their research on morbid obesity that mood 
disorders were the most common diagnoses in obese individuals. Obesity has 
been significantly associated with mood disorders but not anxiety disorders [7]. 
Obesity is associated with anxiety, depression and fewer feelings of well-being in 
female individuals [8]. After gastric bypass, patients who had an Axis I disorder, 
especially a mood or anxiety disorder exhibited poorer weight outcomes at 6 
months [9]. 

Obesity can also be understood as an indirect form of self-destruction. Typical 
forms of indirect self-destructive behavior (ISDB) include excessive smoking, 
alcohol and drug abuse, excessive self-induced stress and strain, and difficulty 
accepting the restrictions imposed by long-term illnesses [10]. ISDB usually lasts 
for years, and the individual is not aware of his/her behavior, especially its suicidal 
nature [10]. In some cases, ISDB appears to protect the individual from under-
lying depression or anxiety. Occasionally, the individual acts very impulsively 
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without thinking of the long-term consequences of his/her behavior [11].  
Ma and Xiao [12] examined a population-based sample of people from the 

US. The degree of obesity is an independent risk factor for depression in women 
in obesity class 3. The risk for depression is homogeneous within the obese pop-
ulation. According to Zimmerman [13], several symptoms are associated with 
obesity, and these symptoms are the same as those of major depressive disorder 
(MDD). In their study, increased appetite, increased weight and tiredness were 
lower in obese patients than in the non-obese population. Faulconbridge et al. 
[14] discovered that due to fears of a mood disorder, depressive individuals are 
excluded more often from weight loss trials. Similarly, depressive participants 
most likely will not lose weight to a satisfactory degree. Weight loss is not asso-
ciated with incident symptoms in depression but instead can prevent these 
symptoms. Fowler-Brown et al. [15] assumed that obesity is not associated with 
risk for depression in the general population, although it is associated with an 
increased risk of having depressive problems in higher social classes; therefore, 
sociodemographic characteristics are important when determining the associa-
tion between depression and obesity. According to Wild et al. [16], the appear-
ance of symptoms in obesity and depression varies widely between BMI classes. 
They believed that women with BMIs indicating the second and third classes of 
obesity experienced more depression, whereas obesity seemed to be associated 
with a lower risk of depression in older men. Obesity is also associated with sev-
eral chronic diseases, most of which are related to psychiatric diseases. Zhao et 
al. [17] stated that the prevalence of depression and anxiety appeared to depend 
on various BMI levels regardless of the population’s disease status and other 
psychosocial and lifestyle factors. 

Our study investigated the relationship between depression and severe obesi-
ty. Our findings are valuable because we found that the examinees had lost their 
ability to work due to serious obesity. 

2. Materials and Methods 

The aims of this research were to study the individuals who are living in south-
ern Finland and were receiving a permanent disability pension primarily due to 
obesity. 112 individuals (81 women and 31 men) fill in claim. The controls were 
selected by random sampling and matched with subjects according to place of 
residence and sex. The matching process also considered age, time that pension 
was granted, and occupation. The occupation of the controls was either the same 
as the subjects or unknown. The control group was selected from the same area 
and consisted of individuals receiving a disability pension due to a different 
primary illness. One hundred and fifty-two individuals met these criteria. Nine-
teen had been granted a temporary pension and were excluded from the sample. 
Participants who died or no longer received a pension were also excluded. Be-
cause men constituted a small group, many controls were selected to ensure a re-
liable analysis [1]. 
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This study was a case-control study. Three controls were selected for each fe-
male subject, and five controls were selected for each male subject to obtain 
more reliable results. It is notable that male and female controls were selected 
separately. For the interview, we aimed to include at least two controls for each 
female subject and three for each male subject. Overall, the study enlisted 510 
persons, including 112 subjects and 398 controls [1]. 

Three letters inviting individuals to participate in the study were sent to each 
subject and control. The letters were discreetly worded and emphasized the con-
fidentiality of the study. Most individuals who did not participate in the study 
indicated their reasons for refusal in writing. These letters are available upon 
request [1]. 

Table 1 shows the basic characteristics of the study participants [2]. 
The accumulation of all materials is shown in Figure 1.  
The age distribution of matched material is shown in Figure 2. 
Body mass index (BMI) was calculated as weight (kg) divided by height (m2). 

According to the WHO guidelines, the weight categories were defined as follows: 
overweight, BMI 25 ≤ 29; obese, BMI 30 ≤ 34; severely obese, BMI 35 ≤ 40; and 
morbidly obese, BMI > 40 kg/m2 [1]. Figure 3 shows the body mass index dis-
tribution in this study. 
 

 
Figure 1. Study overview. 

 

 
Figure 2. Age during the psychiatric examination. 
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Table 1. Basic characteristics of the study participants. 

 Study group Control group 
Significance  

(χ2-test) 

Marital status   p = 0.0894 

Unmarried 10.7% 15.7%  

Married 62.7% 59.6%  

Widowed 14.7% 13.5%  

Divorced 6.7% 10.7%  

Common-law marriage 5.3% 0.6%  

Basic education   p = 0.2457 

Primary school 89.3% 90.4%  

Lower secondary school 6.7% 2.2%  

High school - 2.2%  

Other 4% 3.9%  

Occupational category 
n = 22 (m) 
n = 53 (f) 

n = 66 (m) 
n = 112 (f) 

p = 0.901 (m) 
p = 0.5930 (f) 

Technical, scientific,  
sociological,  

and artistic work 

m = 0% 
f = 0% 

total = 0% 

m = 0% 
f = 4.5% 

total = 2.2% 
 

Accounting and  
clerical work 

m = 4.5% 
f = 5.7% 

total = 5.1% 

m = 1.5% 
f = 2.7% 

total = 2.1% 
 

Commercial work 
m = 4.5% 
f = 17.0% 

total = 10.8% 

m = 4.5% 
f = 10.7% 

total = 7.6% 
 

Agricultural, forestry,  
and fishing 

m = 0% 
f = 7.5% 

total = 3.7% 

m = 3.0% 
f = 7.1% 

total = 5.1% 
 

Transport and  
communication work 

m = 27.3% 
f = 7.5% 

total = 17.4% 

m = 24.2% 
f = 4.5% 

total = 14.3% 
 

Industrial work 
m = 50.1% 
f = 17.0% 

total = 33.5% 

m = 48.6% 
f = 21.4% 

total = 35.0% 
 

Service work 
m = 13.6% 
f = 45.3% 

total = 29.5% 

m = 18.2% 
f = 49.1% 

total = 33.7% 
 

Total 
m = 100% 
f = 100% 

total = 100% 

m = 100% 
f = 100% 

total = 100% 
 

Social classification 
According to Bruun’s  

social classification 
 

p = 0.050 (m) 
p = 0.936 (f) 

I = First social class 4.2% 2.3%  

II = Second social class 12.5% 17.7%  

III = Third social class 50.0% 57.7%  

IV = Fourth social class 33.3% 22.3%  

m = male, f = female. 
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Figure 3. Body mass index distribution between subjects and controls. 

2.1. Interview Form 

The authors of this paper interviewed all participants. The pilot study (n = 30) 
was conducted in the neurological ward of Hesperia Hospital in Helsinki. The 
subjects were patients at the hospital [2]. 

The Diagnostic and Statistical Manual of Mental Disorders (DSM-III) re-
commends using a multi-axial system for evaluations to ensure that certain po-
tentially valuable information for treatment planning and outcome prediction is 
recorded for each individual on the five axes outlined in the DSM. The first three 
axes constitute an official diagnostic evaluation. Axes I and II include all mental 
disorders, and personality disorders, and specific developmental disorders are 
grouped into Axis II [18].  

Occupation: The standard occupational classifications of the Social Insurance 
Institution (Bruun [19]) were used. 

A disability pension is payable to insured individuals (due to disease, disabili-
ty, or injury) who are unable to maintain themselves through regular work or 
any other type of suitable work based on their age, occupation, education and 
place of residence. The determining factors are type of disease, age, length of 
service, deterioration of health, and working conditions. A special team at the 
Social Insurance Institution decides individuals’ pension eligibility [20]. 

2.2. The Beck Depression Inventory  

After the interview, the participants completed the Beck Depression Inventory 
(BDI), as proposed by Beck et al. [21], which was used to measure depression. 
The inventory consisted of 21 questions, and each question had four to six re-
sponse options. An additional factor, weight gain, was added to the original BDI 
by Raitasalo [22] in 1977 because the BDI addressed only weight loss.  

The patients who had gained weight had difficulty answering the original 
questions, which addressed only losing weight. The questions measured the 
quantitative aspects of depression and the severity of depressive symptoms re-
garding the most common characteristics of patients with depression observed 
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in clinical practice (M.K.).  

2.3. Statistical Methods 

The statistical methods used in this study included χ2-tests, t-tests and condi-
tional logistic linear models. Because the subjects were matched, we analyzed the 
data with figures and percentages and through calculations of the means for the 
subjects and controls using a matched control approach. These two groups were 
then compared using t-test for paired variables. Significant T-test results were 
detected and analyzed further in the conditional logistic linear model. The risk 
ratios (RRs) and upper and lower confidence limits were calculated for parame-
ters that remained significant in the conditional logistic linear analysis. The sta-
tistical parameters were calculated with SPSS (Statistical Package for Social 
Sciences for Windows 18/Windows, Chicago, IL, USA). The conditional logistic 
analyses were performed with the Glim program [23]. GLIM analysis is straight- 
forward when the data are in a convenient individual-by-individual format, 
which commonly corresponds to the method compilation. A major advantage of 
this technique is that it is easy to use and has inherent flexibility [1] [2].  

In each set, one case was included for every 0 - 5 controls. Because these ob-
servations were considered counts, a Poisson error distribution was used, and 
the logarithmic function was used as the link function. The model was a special 
form of the log-linear model. The linear predictor in the systematic part of the 
model for each observation was a (linear) function of the observed exposure va-
riables for each individual plus a constant (set) term, which could vary from 
matched set to matched set. According to the literature regarding case-control 
data, this model is called a “conditional logistic regression” (which is a mislead-
ing description for data analysts who are familiar with generalized linear model 
terminology). Although the group of subjects would have remained very small 
with this method, the missing controls were replaced with the nearest control. 
The matched control approach meant that some of the subjects who had agreed 
to participate were excluded from the study during the statistical analysis be-
cause a control was not available. In some cases, specific variables were lacking, 
and the number of observations available for comparisons was further reduced 
[24]. Differences between groups were considered highly significant when the 
probability (p) of error in rejecting the null hypothesis was p < 0.001 (***), sig-
nificant when p < 0.01 (**), and nearly significant when p < 0.05 (*) [1] [2]. 

The study protocol was approved by the ethical committees of Hesperia/ 
Aurora Hospital (Community Psychiatric Hospital in Helsinki) and Lapinlahti 
Hospital (Psychiatric Clinic of Helsinki University)/Psychiatric Centrum of Hel-
sinki University. An informed consent form was signed by the patients, and the 
ethical principles of the Declaration of Helsinki were followed throughout the 
study [1]. 

2.4. Refusal 

The individuals who refused to participate to this study had the same education 
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level, age and sex distribution as the participating individuals. One male subject 
could not be contacted after initial inclusion in the study, and one female subject 
dropped out of the study before the psychological test was administered. 37 in-
dividuals refused to participate (9 males and 28 females) in the study. The mean 
ages of the male and female participants who refused to participate in the study 
group were 59 years (standard deviation (SD), 3.61) and 61 years (SD, 4.46) 
years, respectively. A total of 31 participants had a primary school level of edu-
cation, and 34 had no vocational education. More matched controls than sub-
jects refused to participate in this study. The complete information for the par-
ticipants of this study is in the Table 1 [2]. 

3. Results 

Depression was divided into four subclasses based on the DSM III. Table 2 illu-
strates the outcomes regarding depression. Chronic depression (dysthymia dis-
order) accounted for 28% of subjects and 14% of the controls. Additionally, 21 
women and 6 men were diagnosed with mood disorders. Based on the condi-
tional logistic linear model, individuals with severe obesity had a higher risk of 
depression than persons in the control group. 

Table 2 shows the RRs, namely, chronic depression 2.1, other mood distur-
bance 6.6, and serious mood disturbance 6.0. 

Table 3 illustrates the BDI classifications (0 - 4); 11% of the subjects and 11% 
of the controls had severe depression. Eleven percent of the subjects and 9% of 
the controls had moderate depression. In the subject group, 7% had masked de-
pression, and the corresponding figure in the control group was 5%. Using χ2- 
tests, no significant differences were found between the groups or between fe-
males and males.  

Based on the conditional logistic linear model, no differences were observed 
between the study group and control group. No study vs. control group differ-
ences were observed when men and women were considered separately. 

Table 4 shows the results of the BDI, which includes twenty-one questions. 
Comparisons between the study group and the control group were assessed with 
χ2 test (these questions were investigated separately). The differences in question 
eleven (p = 0.0283), which measures irritability, were almost significant, where 
60.8% of the study group vs. 47.1% of the control group did not feel more irritated 
 
Table 2. Outcome of depression in the psychiatric interview. 

Occurrence of  
mood disturbances 

Study group Control group 
RR 

95% 
conf. limit n = 75 n = 178 

Chronic depression 28% 14% 2.1 1.3 - 3.5 

Other mood disturbance 7% 2% 6.6 2.6 - 16.5 

Serious mood disturbance 4% 1% 6.0 1.4 - 14.3 

None 61% 83% - - 
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Table 3. Outcome of depression in the beck depression inventory. 

Beck Depression 
Inventory 

Study group Study group χ2-test 

n = 75 n = 75 
p = 0.960 

p = 0.853 (m) 
p = 0.778 (f) 

Masked depression 7% 
m = 5% 
f = 8% 

5% 
m = 8% 
f = 4% 

 

No depression 49% 
m = 50% 
f = 49% 

54% 
m = 59% 
f = 50% 

 

Slight depression 22% 
m = 23% 
f = 23% 

21% 
m = 15% 
f = 25% 

 

Moderate depression 11% 
m = 9% 
f = 11% 

9% 
m = 9% 
f = 9% 

 

Severe depression 11% 
m = 13% 

f = 9% 
11% 

m = 9% 
f = 12% 

 

m = male, f = female; ***p < 0.001, highly significant; **p < 0.01, significant; *p < 0.05, nearly significant. 

 
Table 4. Results of the beck depression inventory. 

All variables 
Study group Control group p-value 

m f m f χ2-test* 

1) Sadness 22 52 66 108 0.898# 

2) Pessimism 22 52 65 107 0.4498 

3) Past failure 22 52 65 107 0.4355 

4) Loss of pleasure 22 52 65 107 0.586# 

5) Guilty feelings 22 52 65 107 0.3745 

6) Punishment feelings 22 52 65 107 0.9970 

7) Self-dislike 22 52 65 108 0.782# 

8) Self-criticalness 22 52 66 107 0.2494 

9) Suicidal thoughts or wishes 22 52 65 107 0.614# 

10) Crying 22 52 65 107 0.4102 

11) Irritability 22 52 65 107 0.0283 

12) Loss of interest 22 52 65 107 0.596# 

13) Indecisiveness 22 52 65 107 0.0573 

14) Body image 22 52 65 107 0.0274 

15) Work inhibition 22 52 65 107 0.0394 

16) Changes in sleeping pattern 22 52 65 107 0.3408 

17 Fatigability 22 52 65 107 0.1326 

18) Changes in appetite 22 52 65 107 0.084# 

19A) Weight loss 22 52 65 107 0.014 

19B) Weight gain 10 22 18 38 0.017 

20) Somatic preoccupation 22 52 65 107 0.094# 

21) Loss of interest in sex 22 52 65 107 0.7346 

*the value of χ2 test is a common result in study and control groups. #For this question, all individuals with 
symptoms were combined. (f = female, m = male). 
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than before. However, 36% of the control group felt irritated all the time com-
pared to 23% in the study group. Nearly significant differences were observed for 
the question of indecisiveness (p = 0.0573). Question fourteen (p = 0.0274), 
which involves body image, found that 52.7% of the study group did not feel that 
they looked any worse than before, compared to 58.7% of the control group; ad-
ditionally, 24.3% of the study group felt that there were permanent changes to 
their appearance that made them look unattractive, compared with 10.5% in the 
control group. Question fifteen (p = 0.0394) showed that both the study and the 
control group felt that their ability to work had deteriorated, while 14.9% of the 
study group felt that they had to push themselves very hard to do anything. 
Closer attention should be paid to the results of question eighteen (p = 0.084), 
which showed that 24.3% of the study group felt that they had a poorer appetite. 

Table 5 illustrates the weight changes reported on question 19 in the BDI. 
Question 19 indicated that over the previous weeks, weight had not changed in 
44.2% of all participants, including both the study and the control group. Re-
garding weight loss, a significant difference between the study group and control 
group was found, at p = 0.014, while the significance was p = 0.017 for weight 
gain, both of which are nearly statistically significant. In females, 23.1% of the 
 
Table 5. Weight changes in the beck depression inventory, question 19 in Table 4. 

 

Study 
group 
n = 74 

(all) 

Control 
group 

n = 171 
(all) 

Total 
n = 245 

(all) 

Study 
group 
n = 52 

(f) 

Control 
group 

n = 107 
(f) 

Total 
n = 159 

(f) 

Study 
group 
n = 22 

(m) 

Control 
group 
n = 64 

(m) 

Total 
n = 86 

(m) 

n = Weight 
decreased  

more than 6 kg 

17 14 31 12 8 20 5 6 11 

23.0% 8.2% 12.7% 23.1% 7.5% 12.6% 22.7% 9.4% 12.8% 

n = Weight 
decreased  

more than 4 kg 

3 8 11 3 4 7 0 4 4 

4.1% 4.7% 4.5% 5.8% 3.7% 4.4% .0% 6.3% 4.7% 

n = Weight 
decreased  

more than 2 kg 

4 14 18 3 9 12 1 5 6 

5.4% 8.2% 7.3% 5.8% 8.4% 7.5% 4.5% 7.8% 7.0% 

n = Weight  
did not  
change 

18 80 98 12 48 60 6 32 38 

24.3% 46.8% 40.0% 23.1% 44.9% 37.7% 27.3% 50.0% 44.2% 

n = Weight 
increased more 

than 2 kg 

3 7 10 2 5 7 1 2 3 

4.1% 4.1% 4.1% 3.8% 4.7% 4.4% 4.5% 3.1% 3.5% 

n = Weight 
increased  

more than 4 kg 

4 21 25 3 17 20 1 4 5 

5.4% 12.3% 10.2% 5.8% 15.9% 12.6% 4.5% 6.3% 5.8% 

n = Weight 
increased  

more than 6 kg 

25 27 52 17 16 33 8 11 19 

33.8% 15.8% 21.2% 32.7% 15.0% 20.8% 36.4% 17.2% 22.1% 

f = female, m = male. 
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study group had lost more than 6 kg of weight, and 32.7% had gained more than 
6 kg of weight during the pension period. In the male study group, the results 
were similar; 22.7% had lost more than 6 kg of weight and 36.4% had gained 
more than 6 kg of weight (p = 0.190) in the previous weeks. Among individuals 
in the study group with a BMI ≥ 40 kg/m2, 37.9% had gained more weight and 
only 6.9% had lost weight. 

4. Discussion 
4.1. Statement of Principal Findings 

Depression was diagnosed more in the subject group than in the control group 
based on the psychiatric interview. In the conditional logistic linear model, indi-
viduals with severe obesity had a higher risk of depression than persons in the 
control group. The most common disturbance was chronic depression in both 
groups. Statistically significant findings regarding the outcome of depression 
were also observed for every classification in the psychiatric interview. We found 
more masked depression in the study group. 

Based on the distribution of depression in the sample according to the BDI, 
the subject group suffered from depression more often than the control group. 
However, slight depression was the most common in the study group. Seven 
percent of the subjects had masked depression.  

The BDI questions measuring irritability, indecisiveness, body image and abil-
ity to work were nearly significant. Regarding weight changes, as assessed in the 
Beck Depression Inventory questions, both weight loss and weight gain were sta-
tistically significant.  

In the study group, individuals with BMI over 40 kg/m2 gained the most 
weight. Weight loss was very low. On the question regarding change in appetite, 
the majority of the study group answered that their appetite was worse than it 
had been before. 

4.2. Strengths and Weaknesses of the Study 

The participants of this study were not obtained from a diet group, as in most 
obesity research. This approach enhanced the validity of the findings. The sub-
jects in this study were concentrated on a group of individuals receiving a disa-
bility pension due to obesity. The study group was successfully matched with the 
control group. The occupational and social statuses of both groups were nearly 
the same. The influence of the subject’s life situation was minimized because 
members of the control group had also been receiving a pension for the same 
duration. All subjects were interviewed individually, which tends to improve the 
reliability of the results. The interview was conducted to ensure that the inter-
viewer did not know whether the participant was a subject or control. This 
double-blind approach increased the validity of the study. The fact that controls 
were selected by random sampling using data from the Social Insurance Institu-
tion of Finland adds value to the findings [1] [2]. 
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4.3. Strength and Weakness in Relation to Other Studies and  
a Discussion of Differences in the Results 

Similar results regarding the relationship between obesity and depression were 
found by Beydoun and Wang [25]. According to Ma and Xiao [12], obesity is an 
especially important risk factor for depression in obese female individuals with 
BMI class 3 obesity. Chen et al. [5] demonstrated that the prevalence of depres-
sion was higher in women than men. According to Murphy et al. [26], depres-
sion was much more severe in obese individuals than in non-obese individuals. 

Werrij et al. [27] also used the BDI to study depression and obesity. In addi-
tion, Krukowski et al. [28] found that the BDI effectively predicted which obese 
individuals had depression. Furthermore, Castellini et al. [29] demonstrated that 
the BDI had high prevalence rates when symptoms of depression and anxiety 
were present. Researchers [30] have used the BDI to assess depression symptoms 
in binge eating and obesity groups. They used both 21- and 16-item versions of 
the Fourth Edition Axis I Disorders. All three measures had the potential to in-
form depression features. According to Xiang [31], obese older adults have the 
potential to become depressed. Degirmenci [32] found that depression and an-
xiety levels were high among individuals who had obesity. Their results suggest 
that psychiatric care may have positive effects on quality of life and self-esteem 
in individuals with obesity.  

Some studies have published results that differ from those in our study. Ac-
cording to Hung et al. [33], obesity is associated with depression and higher BMI 
increases the risk of mental illnesses. The results of this study (M.K.) differed 
from those of Mattlar et al. [34], and the author (M.K.) has different views than 
those of Ma and Xiao [12]. Sarwer et al. [35] found that two-thirds of morbidly 
obese individuals had a psychiatric diagnosis, often major depressive disorder. 
We did not find the same results. Stunkard et al. [36] identified an association 
between obesity and major depressive disorder. Our results also differ from 
Kaplan et al. [37], who found that very few obese non-binge-eaters suffered from 
depression. Istvan et al. [38] observed that depression was only weakly corre-
lated with BMI among women and not at all among men. In this study (M.K.), 
depression was more common in women than in men, and the results were 
therefore not fully consistent with the abovementioned opinions. 

In Kaplan et al.’s [37] study, some forms of depression, particularly mood 
disorders with a seasonal pattern, were associated with weight gain (seasonal af-
fective disorder). Thus, weight change may be a marker of subtypes of depressive 
disorders. Depression is more severe among obese compared with non-obese in-
dividuals. Weight gain in obese individuals is an important marker of depression 
severity, as reported by Murphy et al. [26] Marmorstein et al. [39] found that 
adolescence is the time when MDD becomes more prevalent and that depression 
also increases in adulthood. We did not observe these findings in our study.  

In their research, Ahmadi et al. [40] found that total body fat was remarkably 
higher in women with depression than in those without. However, total body fat 
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is not associated with BMI and the geriatric depression scale (GDS). According 
to Roberts and Duong [41], it is more important to research body image com-
ponents in depression and obesity than BMI and depression; the findings in this 
study were highly consistent with those observed by Roberts and Duong. In this 
research (M.K.), the findings differ from those of Zimmerman [13] because of 
the research frame used. The author of this study (M.K.) had different attitudes 
than those of Faulconbridge et al. [14] but partly the same opinions as Wild [16].  

However, the psychiatric interview revealed the same characteristics as in the 
Achte [18] study. These types of studies are rare, and therefore there is thus no 
further data that can be used to compare the findings. 

4.4. Meaning of the Study: Possible Mechanisms and Implication  
for Clinicians or Policy Makers 

Obesity and depression are both diseases of civilization, and their development 
and maintenance are highly influenced by dysregulations of neuroimmunologi-
cal parameters and physiological regulatory processes. Therapeutic methods 
should always be consistent with current evidence from studies and should be 
tailored to patients’ individualized situations [42]. According to researchers, he-
terogeneity in depression must be observed when examining the impact of de-
pression on obesity in older age. As a preventive procedure, older adults with 
atypical depression should be assessed [43]. In weight loss meetings, MDD has 
been shown to predict worse weight loss outcomes. In women with MDD and 
obesity, worse quality diet was associated with depression but not physical activ-
ity [44]. According to Hamer et al. [45], metabolic health is a risk factor for the 
development of depression and obesity. This finding is not global, and more 
studies are needed to support these results. Brunault et al. [46] in their research 
on a group receiving surgery highlight that depression and binge eating should 
be identified before operations. Lasserre et al. [47] found that the atypical sub-
type of MDD is a strong predictor of obesity. The Montgomery-Asberg Depres-
sion Rating Scale (MADRS) measures the degree of depression; this measure is 
recommended as a preventive method before bariatric surgery [48]. Esposito et 
al. [49] highlighted the importance of assessing the presence of internalizing 
problems such as anxiety and depression in childhood obesity.  

4.5. Unanswered Questions and Future Research 

Although depression is known to have a significant relationship with morbid 
obesity, how depression status changes after losing weight in surgical operations 
remains unknown [50]. According to Chapman et al. [51], mental illnesses, spe-
cifically depressive disorders, are more prevalent in chronic diseases. Chronic 
disease management and the treatment of depression are connected. Age and 
gender differences need to be taken into consideration when examining the as-
sociations of BMI or obesity with common mental disorders [52]. Siwek et al. 
[53] found that the connection between obesity and bipolar spectrum disorders 
should be further researched. According to Rossetti et al. [54], preclinical and 
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clinical studies illustrate that eating disorders are associated with mood distur-
bances. Zelder et al. [55] showed that obesity is associated with depression in 
premenopausal women. These 2 risk factors should be considered in preventive 
methods for cardiovascular disorders.  

We should investigate the connection of obesity with masked depression and 
indirect suicide in the future.  

5. Conclusion 

In our opinion, this study provides a new and needed overview of the relation-
ship between depression and severe obesity. These findings were necessary and 
provided insight into groups that had not been previously examined. The results 
of this research can be utilized to improve the care and understanding of indi-
viduals with severe obesity.  
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