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ABSTRACT

AIMS

The present study aims to expand upon knowledge about severe obesity.

METHODS

The subject group consisted of 112 individuals (81 females and 31 males)
receiving a permanent disability pension primarily for obesity. The participants
of this study lived in Uusimaa in southern Finland. The subjects and the controls
were selected by random sampling of data from the Social Insurance Institution
of Finland. We tried to have three controls for every female subject and five
controls for every male subject. The control subjects were randomly selected
from the same area and were receiving a disability pension for a different primary
illness. The controls were matched with the subjects by place of residence, sex,
age, time since the pension was granted and occupation. Among the women,
71% (n=53) of the subjects and 66% (n=112) of the controls agreed to participate
in the study; among the men, 71% (n=22) of the subjects and 72% (n=67) of
the controls agreed to participate, yielding a total of 254 participants.

Psychiatric interviews were conducted with all participants. During the
interviews, the interviewer did not know to which group the interviewee
belonged. The subjects and controls were interviewed individually by the
author. A psychologist assessed all individuals using relevant tests. The results
were analysed using the chi-squared test (x2-test) and the percent distribution
and using the t-test for paired variables. Conditional logistic regression analysis
was also conducted. Male and female controls were selected separately.

RESULTS

The psychiatric interviews showed that in the case group, more stress factors
were connected to the origin of obesity. Getting married was a statistically
significant stress factor (p=0.0027). In childhood, separation from parents
(p=0.022) was a stress factor that increased the risk of obesity in adulthood. In
the psychological tests, the results of the questionnaire on coping mechanisms
suggested that the subjects performed more active problem solving than the
controls (p=0.037). The subjects had a slightly stronger feeling that external
factors determined the course of their life.
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The emotional state of eating was significantly associated with quarrels (p=0.007)
and feelings of loneliness (p=0.023) in the study group. The subjects suffered
from night eating syndrome, which was associated with an increased risk of early
retirement. The subjects reported feeling increased hunger (p=0.008) compared
with that of the controls. We found no differences in the preference for sweets
between the subject and control groups. The eating habits were the same between
the two groups.

Depression was diagnosed more often in the subject group than in the control
group according to the psychiatric interviews. Based on the conditional logistic
linear model, individuals with severe obesity had a higher risk of depression than
those in the control group. The most common disturbance in both groups was
chronic depression, which affected 28% of individuals in the subject group and
14% in the control group. Depression was also measured by using Beck Depression
Inventory (BDI). Some of the subjects (7%) had masked depression, while this
proportion was 5% in the control group. The questions on the BDI that measure
irritability (p=0.0283), body image (p=0.0273) and ability to work (p=0.0394)
were close to significance.

In total, 31% of the subjects and 50% of the controls said they were fully satisfied
with their present weight. Some degree of body image distortion was found among
the subjects in the Draw-a-Person test. The Machover index was lower in the subject
group than in the control group. Obesity had become a problem for some of the
subjects in childhood (p=0.111) and for some in adulthood. A large part of the
study group described experiencing scorn and contempt from others for being
overweight. The subjects’ partners did not have negative comments about obesity.

CONCLUSIONS

This study indicates that it is important to conduct research with individuals
with severe obesity using psychiatric and psychological methods before they
start receiving their pensions. The role of stress factors should be noted
when obesity manifests. This study provides information on the relationship
between emotions and eating habits in obesity. The occurrence of depression in
individuals with obesity should be examined. All types of stigma, discrimination
and scorn that are linked to obesity should be reduced.

Society should pay increasing attention to the impact of the environment
and external stimuli on individuals’ eating behaviour.

Keywords: Body dissatisfaction, body image, coping mechanism, severe
obesity, stress, weight gain/loss, weight in depression, eating habits, emotions,
body mass index



ABSTRACT IN FINNISH, TIIVISTELMA

TAVOITTEET

Tutkimuksen tavoitteena on lisati tietoisuutta vaikeasta ja sairaalloisesta li-
havuudesta.

MENETELMAT

Tapausryhmad sisélsi 112 henkil64 (81 oli naisia ja 31 miehii), jotka ovat saaneet pysy-
van paatoksen eldkkeelle siirtymisesta vaikean ylipainon tai sairaalloisen lihavuuden
takia. Tutkimukseen osallistujat asuivat Eteld-Suomessa Uudenmaan alueella. Tut-
kittavatja verrokit valittiin satunnaisesti Kansanelikelaitoksen tiedostoista. Mies- ja
naisverrokit valittiin erikseen. Tutkimuksessa pyrittiin saamaan kolme verrokkia
jokaiselle naistutkittavalle ja viisi verrokkia jokaiselle miestutkittavalle. Verrokki-
ryhmaén henkil6t valittiin satunnaisesti samalta alueelta siten, ettd he saivat eldketta
jonkin muun sairauden kuin vaikean lihavuuden tai sairaalloisen lihavuuden takia.
Verrokkien kaltaistuksessa otettiin huomioon tutkittavien asuinpaikkakunta, suku-
puoli, ika, elakkeen alkamisajankohta ja ammatti. Naisista 71% (n=53) tutkittavista
ja 66% (n=112) verrokeista halusi osallistua tutkimukseen. Miehistd 71% (n=22)
tutkittavista ja 72%(n=67) verrokeista halusi osallistua tutkimukseen. Kaikkiaan
tutkimukseen osallistui 254 henkil64.

Psykiatriset haastattelut suoritti sama tutkija kaikille osallistujille Haastat-
telija ei tiennyt haastattelun aikana mihin ryhmaéan tutkittava kuului. Sama
psykologi tutki henkil6t psykologisia menetelmii kayttaen. Tulokset analysoi-
tiin kayttamalla chi>-testiad (y>-testi), prosenttijakaumaa ja t-testid. Ryhmien
vililla suoritettiin my0s ehdollinen logistinen regressioanalyysi.

TULOKSET

Psykiatriset haastattelut osoittivat, ettd tapausryhmaissi oli enemman stres-
sitekijoitd vaikean tai sairaalloisen lihavuuden alkuvaiheessa. Avioliiton sol-
miminen oli tilastollisesti merkittava tekija (p=0.0027). Lapsuudessa ero
vanhemmista (p=0.022) oli stressitekija, joka lisisi vaikean tai sairaalloisen
lihavuuden riskid aikuisiélld. Psykologisissa testeissé todettiin, ettd coping-
mekanismeissa tutkittavat kayttivit enemman aktiivista ongelmanratkaisume-
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netelmad (p=0.037). Tutkittavilla oli vahvempi tunne siit4, etta ulkoiset tekijat
madraavat heidian eliminsa kulkua.

Tutkimusryhmaissa tunnetason syominen oli selvésti yhteydessa riidan
(p=0.007) ja yksindisyyden tunteeseen (p=0.023). Tutkittavilta 16ytyi enem-
man yosyomis-oireyhtymaa, joka oli riskitekija aikaistettuun eldakditymiseen.
Tutkittavilla esiintyi ndlan tunnetta enemmaén (p=0.008) verrokkeihin ver-
rattuna. Makeanhimossa ei ollut eroa ryhmien vililla. Syomistavat olivat sa-
manlaiset ryhmien valilla.

Masennus diagnosoitiin psykiatrin haastattelujen perusteella useammin tutkit-
tavien ryhmassé kuin verrokkiryhmissa. Ehdollisen logistisen lineaarisen mallin
perusteella, tapauksilla oli suurempi riski masennukseen kuin verrokkiryhmalla.
Krooninen depressio oli yleisin depressiomuoto 28 prosentilla tapauksista ja 14
prosentilla verrokeista. Masennusta mitattiin my6s Beck Depression Inventory
(BDI) -menetelmalld. Osalla tutkittavista (7%) oli naamioituneen masennuksen
taudinkuva, verrokeilla vastaava luku oli 5%. Tassd BDI-tutkimuksessa todettiin
merkittava ero kohdissa, jotka mittasivat artyisyytta (p=0.0283), kehonkuvaa
(p=0.0273) ja tyokykya (p=0.0394) ryhmien vililla.

31% tutkittavista ja 50% verrokeista olivat taysin tyytyvaisia nykyiseen pai-
noonsa. Jonkin asteista kehon kuvan vaaristymista havaittiin Draw-a-Person
— testin avulla. Tutkittavien ryhméssd Machover-indeksi oli alhaisempi kuin
verrokkien ryhmaissa. Ylipaino on ollut ongelma joillakin tutkittavilla lapsuu-
dessa (p=0.111) ja osalla vasta aikuisidssa. Suuri osa tutkittavista oli kohdan-
nut pilkkaa ja ivaa, joka oli kohdistunut heiddn ylipainoonsa. Tutkimukseen
osallistujien puolisoilla ei ollut negatiivista sanottavaa ylipainosta.

JOHTOPAATOKSET

Tama tutkimus osoittaa, ettd vaikeaa tai sairaalloista lihavuutta potevat hen-
kilot tulee tutkia kiyttdmalla psykiatrisia ja psykologisia menetelmid ennen
elakkeelle siirtymista. Stressitekijoiden merkitys tulee huomioida, kun vaikea
tai sairaalloinen lihavuus todetaan. TAma tutkimus lisda tietoutta tunteiden ja
syomistapojen yhteydestd painon nousuun, joka on vihén tutkittu aihe. Ma-
sennuksen esiintyminen henkil6illg, joilla on vaikea tai sairaalloinen lihavuus,
tulisi selvittda. Kaikenlainen stigma, syrjinta ja pilkka, joka kohdistuu vaikeaan
tai sairaalloiseen lihavuuteen, tulisi huomioida ja ne pitdisi pyrkia poistamaan.
Yhteiskunnan tulisi kiinnittd4 eneneviassd maarin huomiota ympariston ja
ulkoisten yllykkeiden vaikutukseen yksiloiden syomiskayttaytymisessa.

Avainsanoja: Tyytymattomyys kehoon, kehonkuva, selviytymismekanismi,
sairaalloinen ylipaino, stressi, painon nousu/lasku, paino masennuksen aikana,
syomistavat, tunteet, painoindeksi
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1 Introduction

1 INTRODUCTION

Obesity has a multifaceted aetiology that involves genetic, biological and
behavioural factors, body growth, eating habits, energy expenditure and the
function of adipose tissue.

The latest projections of the World Health Organization (WHO) indicate that
globally in 2016, approximately 1.9 billion adults (age 18+) were overweight; of
these, more than 650 million men and women were obese. Nearly 41 million
children under the age of 5 years were overweight globally in 2016. Once
considered a problem only in high-income countries, overweight and obesity are
now dramatically on the rise in low- and middle-income countries, particularly
in urban settings. According the latest Finterveys report, there are 2.5 million
overweight adults in Finland. Every fourth adult is obese, with a body mass
index of at least 30 kg/m2 (1).

Stunkard (2) found that the development of obesity depends not only on
the social class of the individual but also on that of the individual’s parents.
It has also been found that the manifestation of obesity in adults is related
to family history, e.g., to conflicts within the family. The effect of family
dynamics is particularly apparent in families with obese children (3). The
significance of a disturbed mother-child relationship in the aetiology of obesity
has also been emphasized (3). Overeating has been characterized as a defence
mechanism against the helplessness and despair caused by loss (3). Some
researchers believe that only two of the problems encountered in obese people
are specifically associated with obesity, namely, overeating and a disturbed
body image (2).

Chronicstress can act as arisk factor that triggers, exacerbates or causes weight
gain, dyslipoproteinemia or coronary artery disease (4). Blood pressure and heart
rate measurements have been used to examine the effects of brief stresses (5).
The peripheral hormone ghrelin has an essential role in stress, emotions and
the eating process (6). Hamburger studied the role of stress in obesity in 1951
(7). Prentice (8) suggested that eating after stress can worsen health status,
particularly in individuals with dysfunctional eating patterns. The role of stress
in the onset of obesity has increasingly become an interest of researchers. Among
other researchers, Geiker et al. (9) addressed this research topic.

Recently, there has been growing research interest in obesity. Studies have
explored the psychological significance of food among individuals who struggle
with their weight. Furthermore, the possibility of an emotional disorder
secondary to obesity should always be evaluated. Many peripheral hormones
control appetite and food intake. Lenard et al. (10) and Lutter et al. (11) found
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that hunger and satiety hormonal signals are released from adipose tissue, the
pancreas and the gastrointestinal tract and travel to the brain. Furthermore,
Yannakoulia et al. (12) found that dietary patterns differ between anxious
men and women after adjusting for potential confounders. Masheb and Grilo
(13) examined emotional overeating in overweight patients with binge eating
disorder (BED) and found significant correlations of emotional overeating item
scores and the total score with binge frequency, eating disorder features and
depressive symptomatology. Recently, attention has been paid to food intake
and supply, as well as the nutritional content of food. All of these factors have
effects on the development of obesity (14).

Depression is common mental illness, with a prevalence from 10-15%. For
several decades, researchers have sought to fully understand the connection
between depression and weight (15). Chen et al. found that (16) the prevalence
of depression is higher in adulthood among women. Depression is observed
more often in individuals with abnormal body weight. Mauri et al. (17) found in
their research on morbid obesity that mood disorders were the most common
diagnoses in obese individuals.

In Western culture, slenderness is glorified, which makes obese individuals
have trouble for accepting their bodies. According to Bruch (3), body image
is a fluid concept based on all the sensory and mental perceptions that are
integrated in the central nervous system. The development of a disturbed body
image in an obese child depends on his or her parents’ attitudes towards obesity
(3). According to Powers (18), the emotional aspect of body image is the sum
of all the attitudes one has about his or her body. Dissatisfaction with one’s
own weight is very common. The rate of obesity is rising. The stigma of obesity
seems to be increasing and spreading globally (19). The experience of being
fat-shamed leads to chronic pressure, which affects millions of individuals
(20). Overwhelmingly, individuals who are obese start to believe, internalize
and project the stigma of obesity as others do (21).

The target population of this study is severely obese individuals receiving
a pension in Finland. This kind of case-control study has not conducted
previously. The aim of this case-control study is to use psychiatric and
psychological methods to examine the relationship between stress and obesity
and between depression and obesity in individuals with severe obesity receiving
a disability pension. The main objective of this study is also to examine emotions
and eating habits in the group of severely obese individuals. It also documents
body image disturbance and dissatisfaction and the experience of scorn and
stigma in severely obese individuals.
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2 Review of the literature

2 REVIEW OF THE LITERATURE

Several aetiological factors of obesity have been identified. Obesity naturally has
a multifaceted biological basis that includes genetics, biological factors related
to normal body growth, eating habits, energy expenditures, and adipose tissue
function. The development of obesity can be considered from a psychosocial
perspective. This study aims to expand upon knowledge about severe obesity
with psychiatric and psychological methods.

2.1 OBESITY IN ADULTHOOD

The prevalence of obesity among adults changes from one country to another
and varies with age and sex. The prevalence of obesity depends crucially on the
definition of obesity and the methods of evaluation. WHO reports have indicated
that in 2016 globally, approximately 1.9 billion adults (aged 18+ years) were
overweight. Among this group, more than 650 million were obese. Globally,
41 million children under the age of 5 years were overweight or obese in 2016.

During the years 1980—2000, the prevalence of obesity rose considerably
among adult men and women in the USA. Especially among men, but not
among women, the rise was considerable from 2003-2004.

Isaman and Rothberg (22) studied obesity numbers in the USA. They
reported that the prevalence of obesity has risen over 30% in the last 30 yearsin
the USA and 37% globally. In particular, they examined the incidence of obesity.
They highlighted that individuals under 25 years old should be examined for
obesity (22).

The Finnish research Finrisk showed that overweight and obesity increased
during the years 1982-1997 (23). The strongest upward trend in BMI was found
in the oldest age group men, the youngest age group in both sexes, and, in
particular, in men who were outside the labour force. Education is still a strong
determinant of obesity, especially among women, although the social gradient
in BMI was not extended during the 1990s (24). Fogelholm et al. (25) used
a questionnaire in their 10-year prospective study. The results emphasized
the complexity of weight change. Some factors associated with weight change
are apparently negatively associated with health, while some are positively
associated, which might explain the equivocal findings on weight change and
mortality in the literature. In 2017, the latest Finterveys research showed that
almost 34 of males and % of females were overweight (BMI at least 25 kg/m?).
Obesity became more common among working-age individuals between 2011
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and 2017. On the basis of BMI, the prevalence of obesity at age 65 remained
the same; every fourth male and every third female were obese (1).

Additionally, the place of residence impacts the development of obesity.
In 2016, Lundeen et al. (26) performed research on metropolitan and
nonmetropolitan countries, and the prevalence of obesity among adults was
higher in nonmetropolitan areas than in metropolitan areas. There were also
differences between the North and South (27).

According to Casey et al. (28), eating out frequently, specifically at buffets,
cafeterias, and fast-food restaurants, was associated with higher rates of
obesity. Perceiving the community as unpleasant for physical activity was
also associated with obesity. Adults in rural communities were less likely to
be obese when perceived food and physical activity environments supported
healthier behaviours.

The food environment is everything that is food related in individuals’ living
environments: food availability, price, advertisement, etc. Mustajoki (14) stated
that access to densely energetic food is currently increasing. Additionally, the
consumption of sugary drinks, which leads to weight gain, has become more
common. External cues greatly affect the initiation of eating and determine
the amount of eating.

2.2 OBESITY IN CHILDHOOD

Childhood obesity is associated with a higher chance of premature death
and disabilities in adulthood (29). In developed countries, the prevalence of
childhood overweight and obesity was 24.8% among boys and 22.6% among
girls in 2013 (30).

According to Geserick et al. (31), obese adults experience remarkable weight
gainin early childhood between ages 2—6. Weight gain continues slowly, leading
to higher obesity in youth. Most obese adolescents gained weight at the age of
3—6. In particular, high-risk children had high birth weights.

In a longitudinal study of the northern Finland birth cohort of 1966, with
measurements obtained at birth, 14 and 31 years, it was found that abdominal
obesity developed more easily in children who had small gestational age. It
was also stated that adolescents who were obese at 14 years old had obvious
risks for abdominal obesity in adulthood (32).

In their study based on registry information on childhood obesity, Maki et
al. (33) found that every fourth Finnish youth was obese. Among children and
youth, 10% were obese in this study.
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2 Review of the literature

2.3 BIOLOGICAL ASPECTS OF EATING HABITS

2.3.1 PERIPHERAL FACTORS AND BRAIN MECHANISMS CONTRIBUTING
TO OBESITY

Many peripheral hormones control appetite and food intake. Hormonal signals
of hunger and satiety are released from adipose tissue, the pancreas and the
gastrointestinal tract and are transported to the brain (10), (11). Leptin is
synthesized by adipose tissue and decreases the impact of appetite-stimulating
neuropeptides (34). Insulin is a pancreatic hormone that maintains glucose
homeostasis. Like leptin, insulin is capable of modifying the dopaminergic
pathway and can influence eating behaviours (35),(36). Ghrelin is produced
by the stomach and increases food intake (37). Peptide tyrosine-tyrosine (PYY)
decreases appetite and increases satiety (38) (39). Glucagon-like peptide
decreases food intake (40). Cholecystokinin (CCK) helps to control appetite,
ingestive behaviour and gastric emptying (41).

Neuroimaging studies, which have assessed appetite and body weight
regulation, have found modifications in dopaminergic function in response to
eating or food cues. The different areas of the hypothalamus are not independent
nuclei; there are many synapses and neural pathways for ingestion. Recently, it
has been shown that columns of the hypothalamus are connected in different
ways to the brain cortex during eating (42).

The role of psychosocial chronic stressors in determining poor mental and
physical health is well documented. Among the neuroendocrine dysfunctions
related to chronic stress and the nature of the shared biologic mechanisms
in the pathophysiology of both clinical entities, depression and obesity (43).
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2.3.2 GENETICS

Genetic background contributes to the development of obesity. Inheritance
affects many ways that, in the current abundant food environment, too
much energy is derived from food. Due to genetic differences, there are large
differences in people’s ability to regulate energy intake (44).

Twin research can be used to elucidate the interaction between genes and
the environment. By comparing twin pairs of different weights, the effect of
many confounding factors can be standardized. This reveals the changes in
metabolism that are specifically caused by acquired obesity (45).

2.4 SOCIAL CLASS AND SOCIOECONOMIC STATUS

Galobarders et al. (46) investigated BMI and overweight in a sample of working
people of the general population in Geneva. The prevalence of overweight was
52.1% among men and 28.7% among women. Overweight men were more
likely to have low education, while overweight women had lower education and
lower occupation status. Education and occupation were inversely related to
BMI for both genders and had a synergistic effect among women. Education
and occupation had independent and, for women, synergistic effects on BMI.
These two indicators may express disparate mechanisms through which low
social class is related to high body mass.

Roskam et al. (47) conducted large-scale research in 19 European countries.
In most European countries, people with lower educational attainment are now
most likely to be overweight or obese. An increasing level of socioeconomic
development was found to be associated with an emergence of inequalities
among men and a persistence of these inequalities among women.

2.5 SOMATIC MORBIDITIES OF OBESITY

Obesity is associated with a high incidence of other diseases. Hamdy (48) and
Iori et al. (49) have studied this topic.

Associations between short sleep duration and obesity, diabetes and
hypertension have been shown in cross-sectional and longitudinal
epidemiological studies (46). In a study by Algul et al (50) in an internal medicine
setting, there were many people with sleep apnoea syndrome. Gangwisch (51)
studied associations between short sleep duration and obesity, diabetes and
hypertension.

Guh et al. (52) performed a systematic review and meta-analysis and
examined the association of other diseases with obesity and overweight. They
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found that both overweight and obesity had multiple comorbidities, such as
type 2 diabetes, cancer and cardiovascular diseases. Additionally, asthma,
osteoarthritis and chronic back pain were shown to be connected to obesity.

According to Pietildinen et al. (53), obesity is associated with adverse effects
on the body and almost all organs. Obesity affects the individual because
lifestyles and heredity influence the development and manifestation of the
harms and diseases caused by obesity. Obesity has negative consequences
on metabolic factors related to metabolism, such as diabetes, high blood
pressure, and cancers; mechanical factors, e.g., osteoarthritis, low back pain,
skin problems, sleep apnoea; and mental factors, such as depression, anxiety,
forgetfulness, stress, binge eating disorders, memory disorders. Asthma is
also considered a consequence of obesity and is a combination of metabolic
and mechanical factors.

2.6 CONNECTION BETWEEN STRESS AND OBESITY

Stress reflects an individual’s response to environmental conditions. Organisms
respond to stress via parasympathetic and sympathetic networks. Stress can
be categorized into acute and chronic stress.

In 1939, Bruch (54) discussed obesity in childhood resulting from stress
inflicted by a child’s parents. In addition, Bruch described the phenomenon
known as “reactive obesity” in adults. In 1951, obesity was considered a disease
related to stress (7). Obesity, chronic diseases and psychosocial factors have
been linked to stress eating (55). Researchers have found clear connections
among stress, obesity and psychosocial factors (56) (57).

Chronic stress can act as a risk factor that triggers, exacerbates or causes
weight gain, dyslipoproteinemia or coronary artery disease (4). According to
Bjorntorp (58), it is important to examine whether the repeated activation
of stress centres is involved in the pathogenesis of abdominal obesity and
its comorbidities. One consequence of hormonal imbalance may be “stress
eating”, which is a poorly defined behaviour. Researchers have studied the
association between adiposity and the magnitude of cardiovascular reactions
to acute psychological stress (59). The peripheral hormone ghrelin has an
essential role in stress, emotions and the eating process (6). Ghrelin and
leptin concentrations have been associated with interpersonal stress factors
associated with weight gain and obesity (60). Aschbacher et al. (61) indicated
that peripheral neuropeptide Y (NPY) plays a major mechanistic role in obesity.
Chronic stress is related to metabolic problems during dieting.

The accumulation of fat in visceral adipose tissue around the waist has
been regarded as a sign of maladaptation to chronic environmental stress
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exposure (62). Stress can drive dysregulation of homeostasis and obesity (59)
(63). “Sickness behaviour” refers to a coordinated set of behavioural changes
that develop in sick individuals over the course of an infection (64). Under
certain conditions, obesity facilitates the maintenance of homeostasis, likely by
increasing the levels of hormones involved in the regulation of energy balance.
Under such conditions, obesity is perceived by the physiologist as a necessary
biological adaptation rather than a disease (65). Some researchers believe that
passive and active stresses have different influences on a given cardiovascular,
immune or endocrine disease between individuals with obesity and those with
normal weight (66). Newly discovered neural mechanisms related to stress
behaviours have been identified. These mechanisms suggest new possibilities
to prevent and cure psychopathologies associated with stress. Studies on
psychological stress have focused on stress-related psychopathologies (67).

Huh et al. (68) studied when hunger and stress are greatest during the day.
These researchers found that high levels of hunger and stress were somewhat
associated with the afternoon and evening hours. Torres et al. (69) found no
associations of cardiovascular or psychological stress with obesity in a group of
male subjects. Prentice (8) suggested that eating after stress can worsen health
status, particularly in individuals with dysfunctional eating patterns. McInnis
et al. (70) explained obesity in terms of cellular disturbances. Maladaptive
stress triggers a compensatory mechanism that could explain obesity and
overweight. Stress remains poorly understood in obesity.

According to Geiker et al. (9), stress affects sleep quality, food intake, weight
gain, abdominal obesity, and food quality. Several events in life can cause
mental stress. Inadequate sleep and poor nutrition can increase the risk of
developing mental illness.

2.7 OBESITY AND EATING HABITS

Appetite is important research area. Both normal and disturbed eating are
poorly understood. Only a few affective care strategies have been effective in
the treatment of disturbed eating, even if there is psychiatric disease or obesity.

Hamburger (71) found that hyperphagia may involve eating to relieve
emotional tension, such as that caused by unspecified anxiety or feelings of
rejection. Masheb and Grilo (13) examined emotional overeating in overweight
patients with BED and found significant correlations between emotional
overeating and binge frequency, eating disorder features and depressive
symptomatology. Furthermore, Yannakoulia et al. (12) found that dietary
patterns differed between anxious men and women after adjusting for potential
confounders.
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According to Nedeltcheva et al. (72), recurrent bedtime restriction can modify
the amount, composition and distribution of human food intake. Sleeping
short hours in an obesity-promoting environment may facilitate the excessive
consumption of energy from snacks but not from actual meals.

Ostrovsky et al. (73) found that obesity in males and females is associated
with binge eating, social anxiety and emotional eating. The findings of Dalton
et al. (74) provided additional support that the trait of binge eating represents
a hedonic subgroup of obesity. The authors emphasized the importance of food
composition and determined that gluttons fail to recognize when they are full.
Dalle Grave et al. (75) investigated personality features that influence eating
habits, the development of obesity and the likelihood of treatment success for
obesity and identified particular personality traits (binge eating and night
eating) that are associated with obesity in women.

Geary and Moran (42) discussed learning and the process of being hungry.
In terms of appetite, the desire to continue eating requires food aromas to
stimulate the brain through nerves. Variability is a strong influencing factor
in pleasure eating. When many similar foods that have satisfying aromas are
available, this leads people to eat more than one dish. This explains many
cultural differences in popular foods, social connections and eating times. For
example, children accept foods more quickly when their parents also like that
food. This learning overcomes the innate ability to avoid new scents, which
is very strong among young children. Writer also observed that human and
animal tests showed differences between genders, with women liking sweets
more than men. One conclusion based on this finding is that women prefer
sweets as their favourite food, while men like more salty and savoury food (42).

Puder and Munsch (76) asserted that childhood obesity requires early
intervention because psychological factors influence the development of
the child’s treatment. In childhood development, behaviour, cognition, and
emotional regulation are very closely related to each other. Disorders are
found specifically in families seeking treatment for obesity. In the case of
children, it is important to include in the treatment the views of both parents
and children on psychological distress as a preventive measure against parents
denying behavioural problems. In many cases, parents are also unaware of
their children’s health issues, and they tend to underestimate both their
children’s weight and the associated psychological disorders. An obese child
may have a variety of behavioural problems, including depression, anxiety,
somatoform problems, and sociological withdrawal. Obesity also causes
important developmental disorders that limit interaction and integration
with peers. Numerous studies have shown a link between obesity and social
problems, and children can even be subjected to social stigma and thus develop
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a worse self-perception. This can lead to serious disturbances for the child
during development (76).

Walton et al. (77) emphasized the importance of family dinners and the
relationship between food intake and adolescent and young adult development.
Food prepared for family dinners is usually made at home, so young people
have the opportunity to participate in the preparation of the food, and male
individuals have the opportunity to learn to eat healthily during these dinners.
At home, regular meals strengthen family cohesion. In addition, attending
frequent family meals lowers opportunities to eat outside the home. Food eaten
at home is often healthier than food eaten outside the home (77).

Hudson and Williams (78) found that compared with that in normal-weight
individuals, eating in obese individuals was more frequently associated with
the emotions of anger, boredom and depression. Eating alone was also much
more common among obese individuals, and they often tried to conceal their
eating (78).

Vittrup and McClure (79) studied eating and exercise hobbies in families with
young children, their knowledge of health and the risks of obesity and their
attitude towards preventing and intervening in the development of obesity. The
research showed that many adults and children were overweight but that most
parents wrongly estimated their children’s weight, believing that obese children
had a healthy weight. They also found that parents were not acquainted with
healthy eating habits and that they had insufficient knowledge about eating,
food amounts, exercise and trends of obesity and health risks. Barriers to
healthy weight were costs of food, lack of time and knowledge. In the future,
medical staff need to know these kinds of barriers when they try to reduce
the prevalence of obesity.

Higgs et al. (80) studied how cognitive processes (learning and memory)
affect eating habits. Researchers have considered how learning and memory
processes interact with satiation processes and how cognitive systems change
reactions to food. They suggested that interventions promoting precise eating
could help in controlling appetite.

Many researchers have critically compared overweight with addiction
diseases. It has been suggested that some foods, such as sugar, fat and bread
should be handled like medicines (81).

Income uncertainty also causes food uncertainty. This causes overeating
among individuals, especially among females, when they have sufficient income
(82).

Cardi et al. (83) studied the influence of negative and positive mood
influence on eating behaviour (meta-analysis) under laboratory conditions.
The researchers found that negative mood was connected to large portion
sizes, especially among binge eating individuals. In addition, positive mood
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was connected to consumption of calorie-dense foods among all study groups
(83). In addition to mood, eating was also affected by the quality and quantity
of food offered.

2.8 OBESITY AND DEPRESSION

In adulthood, depression is higher among women (19). Depression is found
more often in individuals with abnormal body weight. Mauri et al. (17) found in
their research on morbid obesity that mood disorders were the most common
psychiatric diagnoses in obese individuals. Obesity has been significantly
associated with mood disorders, but its association with anxiety disorders has
been controversial (84).

Obesity can also be understood as an indirect form of self-destruction.
Typical forms of indirect self-destructive behaviour (ISDB) include excessive
smoking, alcohol and drug abuse, excessive self-induced stress and strain, and
difficulty accepting the restrictions imposed by long-term illnesses (85). ISDB
usually lasts for years, and the individual is not aware of his or her behaviour,
especially its suicidal nature (85). In some cases, ISDB appears to protect the
individual from underlying depression or anxiety. Occasionally, the individual
acts very impulsively without thinking of the long-term consequences of his
or her behaviour (86). Sometimes, this type of depression is also term masked
depression, such as by Kielholz (87) and Akiskal (88).

Ma and Xiao (89) examined a population-based sample of people from the
US. The degree of obesity was an independent risk factor for depression in
women in obesity class 3. The risk for depression was homogeneous within
the obese population. According to Zimmermann (90), obese individuals have
the same symptoms as patients with major depressive disorder (MDD). In the
study, increased appetite, increased weight and tiredness were lower in obese
patients than in the nonobese population. Fowler-Brown et al. (91) assumed
that obesity is not associated with risk for depression in the general population,
although itis associated with an increased risk of having depressive problemsin
higher social classes; therefore, sociodemographic characteristics are important
when determining the association between depression and obesity. According
to Wild et al. (92), the appearance of symptoms in people with obesity and
depression varied widely between those in different BMI classes. They reported
that women with BMIs in 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. Zhao et al. (93) 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.
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Zhang et al. (94) researched the pathophysiology of obesity as well as
interventions targeting it. They focused on not only the factors influencing the
development of obesity but also the role of hormones and intestinal peptides.
They also conducted neuroimaging studies, and their findings provided 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. According to
Milaneschi et al. (95), leptin levels are higher in men, especially men with
abdominal obesity.

Luppino et al. (96) aimed to determine the bidirectional connections
among depression, overweight and obesity in their meta-analysis. They found
bidirectional associations between depression and obesity: obese individuals
had a 55% increased risk of developing depression over time, while depressed
persons had a 58% increased risk of becoming obese. Obesity was observed
to activate inflammation. Other biological mechanisms and psychological
factors also affect this situation. Being obese and knowing that one is obese
increase psychological stress. Being thin is viewed as ideal in both the USA
and Europe. This leads to increased dissatisfaction with one’s body and lower
self-confidence, which are risk factors for depression for obese individuals.
Disturbed eating habits, eating disorders and experience of physical pain
increase the risk of depression among obese individuals (96).

Intheirresearch, Pereira-Miranda et al. (97) found that consistent results that
depression is associated with obesity and overweight, especially among females.
Researchers observed that negative self-image and the stigma associated with
obesity result in unhealthy eating habits (97).

2.9 OBESITY AND BODY IMAGE, DISSATISFACTION,
SCORN AND STIGMA

According to Bruch (3), body image is a fluid concept based on all the sensory
and mental perceptions that are integrated in the central nervous system. Bruch
considered feelings of the control and possession of one’s body to be essential
elements of body image. In obesity, disturbances in body image occur, especially
among individuals who become obese during childhood and adolescence. The
development of a disturbed body image in an obese child depends on his or
her parents’ attitudes towards obesity (3). According to Powers, the emotional
aspect of body image is the sum of all the attitudes one has about his or her
body (18).

According to Stunkard (98), only two factors are involved in obesity. The
first of these factors is hyperphagia (overeating); at least once in his or her
life, each obese individual has consumed far more calories than he or she has
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expended. The other main finding among obese individuals is the presence of
a disturbed body image. This is a more common finding among individuals
who have been obese since adolescence.

Stunkard and Mendelson (99) showed that the development of body
image disturbance depends on three factors: the age at the onset of obesity,
the presence of emotional disturbance, and negative attitudes expressed by
others towards obesity during childhood and adolescence. Stunkard and
Mendelson (99) also proposed that a disturbed body image of this type requires
intensive psychotherapy; the individual cannot be cured otherwise. Stunkard
and Burt (100) observed that a disturbed body image was most common
among individuals who had been obese in childhood. Stunkard and Wadden
(101) found that body image disturbance rarely remits spontaneously. They
examined several overweight persons before and after antiobesity surgery.
Disturbance was most commonly found in individuals with childhood-onset
obesity. According to Adami et al. (102), among individuals who had undergone
surgical methods and were no longer obese, those with adult-onset obesity
had body image perceptions that were very similar to those of controls, while
those with early-onset obesity had abnormal body image perceptions. Rand
and Stunkard (103) (104) found that the body image disturbances of obese
individuals lessened over four years of psychoanalytic therapy.

Wardle et al. (105) found that early-onset obesity has an adverse effect on
body image, which is independent of current BMI. Moreover, early-onset obesity
increases the risk of body dissatisfaction, which in turn impairs self-esteem (102).

Dissatisfaction According to Crawford and Campbell (106), the average BM1I
at which women considered themselves to be overweight was significantly
lower than that for men and was well within the acceptable BMI range. The
results of the study by Pingitore et al. (107) indicated that satisfaction with
body weight and shape decreased as BMI increased in both genders. Women,
however, showed significantly greater body and weight dissatisfaction than
men in most weight categories. Leonhard and Barry (108) demonstrated that
the discrepant scores were significantly different among the groups of females.
Subjects agreed on judgements of hypothetical normal male and female figure
sizes; men in different BMI groups agreed upon a figure representing their size
and felt that their desired size was attainable. Obese and very obese females
underestimated their size and felt that their desired size was unattainable.

Interpersonal relations in childhood and adolescence are important for
consistent body dissatisfaction. The influence of family and peers is important
for reducing body dissatisfaction without depending on the media (109) (110).

Alipour et al. found that female university students value their own ideal
body weight as being lower than their real body weight. Most of the female
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students showed body image disturbances and dissatisfaction with their own
weight (111).

Scorn and stigma The rate of obesity is rising. A stigma of obesity seems
to be developing and spreading globally (19). The experience of being fat-
shamed results in chronic pressure, which affects millions of individuals (20).
Overwhelmingly, individuals who are obese start to believe, internalize and
project the stigma of obesity as others do (21). Prospective research has found
that adults who have experienced discrimination due to their weight have a
2.5 times greater risk of becoming obese. Individuals who have gained weight
experience great difficulty losing weight (112).

Research has shown that social rejection and isolation cause psychosocial
stress (113). This situation can lead to obese individuals having individuals
with similar situations within their social networks (114) (115). This situation
begins to develop during childhood. Researchers (116) (117) (118) found that
negative weight bias influences choices and that this bias occurs in everyday
life. In working environments, females become objects of discrimination (119).
Additionally, Brewis et al. (following other researchers) found that low income
is involved in many aspects of quality of life (19) (120) (121) (122). They also
researched the relationship among self-esteem, guilt and shame, which were
found to be connected to body and weight status. The researchers above found
that women had statistically high levels of shame and guilt regarding their
own weight.

Psychosocial stress can occur in childhood because of school bullying. Social
relations could also be causes of stigma. What peers eat and take an interest
in can result in obese individuals having small social networks. This relates
to the fact that individuals with obesity are also very lonely (122) (123). Palad
et al. (124) found that weight stigma can lead individuals to assimilate this
scorn, which leads to low quality of life.

Pont et al. (125) focused on stigma experience among children and young
people with obesity. According to the researchers, stigma causes negative
behavioural changes, such as binge eating problems, social isolation, avoidance
of health services, decreased physical activities and weight gain, which
deteriorate obesity and introduce more barriers to changes for a healthier
lifestyle (125).

2.10 FRAMEWORK OF THIS STUDY

Studying obesity is important from the perspective of the national economy.
At the individual level, the problems of diseases are emphasized.
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The aim of this case-control study is to use psychiatric and psychological
methods to examine the relationship between stress and obesity and between
depression and obesity in individuals with severe obesity receiving a disability
pension. The main objective of this study is also to examine emotions and
eating habits in a group of severely obese individuals. It also tracks body
image disturbance and dissatisfaction and scorn and stigma in severely obese
individuals.

The biological and psychosocial backgrounds of obesity have been studied
extensively. However, few studies have been conducted on psychiatric problems
related to obesity, such as disturbances in body image, dissatisfaction, and the
scorn and stigma due to obesity.
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Obesity poses an increasing threat to public health in Finland, where obesity
has become more common among men than among women. In international
comparisons, Finland is ranked among the top countries for obesity,
although fortunately, it is not number one.

STUDY | The relationship between stress and severe obesity:

A case-control study

In this study, psychiatric interviews and surveys of coping mechanisms were
used to identify stressful events among individuals with obesity.

STUDY Il Severe obesity, emotions and eating habits: A case-control study
This study provides information on the relationship between emotions and
eating habits in severely obese individuals.

STUDY Il The relationship between depression and severe obesity:
A case-control study

The study investigated the relationship between depression and severe
obesity by using a case-control method.

STUDY IV Body image disturbance and dissatisfaction, scorn and stigma in
severely obese individuals

The study aimed to elucidate the connection among body image disturbance
and dissatisfaction, scorn and stigma in severely obese individuals by using a
case-control design.
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4 MATERIALS AND METHODS

4.1 MATERIALS

The subjects consisted of all the people living in the province of Uusimaa
(population 1,127,022) and receiving a permanent disability pension primarily
because of obesity on 31 December 1983. The number of people meeting these
criteria was 152. Nineteen had been granted a temporary pension and were
excluded from the sample. Those who had died or who no longer received a
pension were also excluded from the sample. The subject group finally consisted
of 112 patients, including 81 women and 31 men. The controls were selected
from among t