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Preface
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Mitt ønske ang. masteroppgaven var å finne en oppgave innenfor barne- og
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henviste meg videre til Christian Eckhoff, og han kontaktet Anna Dahl Myrvang til å være
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spiseforstyrrelser. Vi ble derfor enige om at jeg kunne bruke de data vi hadde om slanking og
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og psykisk helse i media. Christian Eckhoff har hjulpet meg mye gjennom hele perioden og
det er jeg svært takknemlig for, tusen Takk.
!
Tidsrom

Hva er gjort

2 uker, august 2016

Fant veileder og utformet problemstilling
Leste anbefalte artikler om temaet for
problemstillingen.
Litteratur: søk, lesing, vurdering.
Skrev prosjektbeskrivelse
Leste meg opp på de ulike statistiske analysene
SPSS: ble kjent med programmet
SPSS: statistikk og analyser
Litteratur: søk, lesing, vurdering/GRADE
Utforming av oppgavetekst.

3 uker oktober 2016
2 uker, oktober 2017
4 uker, februar-mars 2018
1 uke, april 2018
8 uker, april-mai 2018
!
!

!

1!

Table of contents

Preface .................................................................................................................................. 1
Work process .................................................................................................................. 1
Table of contents .................................................................................................................. 2
Summary .............................................................................................................................. 3
Background .......................................................................................................................... 4
Aims of the thesis .................................................................................................................. 6
Methods ................................................................................................................................ 7
Study Design .................................................................................................................. 7
Sample ........................................................................................................................... 8
Variables ........................................................................................................................ 8
Data Analysis ............................................................................................................... 11
Results ................................................................................................................................. 12
Discussion ........................................................................................................................... 15
Main findings ............................................................................................................... 15
Dieting ......................................................................................................................... 15
Eating disorders ............................................................................................................ 17
Sociodemographic and psychosocial factors ................................................................. 18
Weight perception ........................................................................................................ 19
Strengths and limitation ................................................................................................ 20
Conclusion ......................................................................................................................... 21
References ........................................................................................................................... 22
Attachments........................................................................................................................ 27

!
!
!
!

2!

Summary
Background
The relationship between body image and eating disorders in adolescence has been largely
addressed, but less information exists about the potential longitudinal associations between
dieting in adolescence and mental health problems later in young adulthood. The aim of this
thesis was first to examine the association between dieting and eating disorder in adolescence
and later mental health disorders in young adulthood. Secondly, we examined how
sociodemographic and psychosocial factors affected this relationship. Third, we examined
how BMI and weight perception was associated with later mental health problems.!
Sample and methods
Data was obtained from the Norwegian Arctic Adolescent Health Study (2003–2005) that was
linked to the Norwegian Patient Registry (2008–2012). In total, 3987 (68%) of all 5877
invited participants consented to the registry linkage. Dieting was measured by the
participants reporting dieting behavior, including different dieting methods. Eating disorders
in adolescence was measured by the participants that reported being treated for an eating
disorder. BMI was calculated based on self-reported weight and height. Bivariate analyses
were carried out using Chi-square tests, one-way ANOVA and logistic regression for the
examination of cross-sectional and longitudinal data.
Results
Significantly more females reported to have tried dieting compared to males. Mental
healthcare users, and the participants registered with an eating disorder and personality
disorder in young adulthood, reported highest percentages of dieting in adolescence. Dieting
in adolescence was also associated with mood disorders and anxiety disorders in young
adulthood. We found no significant association between dieting in adolescence and later
mental health disorders when adjusted for adolescent sociodemographic and psychosocial
factors.
Conclusion
Dieting in adolescence is highly prevalent and associated with several mental health disorders
in young adulthood, not only with eating disorders. Even though our results did not show that
dieting was a significant predictor of later mental health disorders in young adulthood, dieting
can be a part of the clinical picture of those who have psychosocial problems in adolescence. !
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Background
Adolescence is characterized by heightened stress(1) and a struggle for independence(1)(2) that
may lead to difficulties with emotional and behavioral regulation(3) for some adolescents. The
female ”thin-ideal” of Western society has become a potent contributor to the high levels of
eating and body image disturbances in the females, more so than in males(4,5). The thin-ideal
promoted by the media is often an unhealthy level of thinness, with images of women who are
not just slim, but visibly underweight(6). When girls get exposed to this unhealthy body image,
it can lead to a false perception of their own body. Research has shown that, despite being
normal or underweight, many women perceive themselves to be overweight(7–11), and it has
been shown that this inaccurate perception extends to the bodies of others. Previous research
has found that a wrong body perception and body dissatisfaction is associated with low selfesteem, which in turn is associated with depression in adolescence(12). French et al. found that
both dieting frequency and purging behavior in adolescence were associated with increased
psychosocial and health behavior risk factors(13). Never dieters reported the healthiest pattern
of psychosocial and health behaviors, whereas those who dieted frequently reported the most
negative pattern. This indicates that dieting is associated with psychosocial problems in
adolescence, however, it will be interesting to investigate whether dieting is associated with
mental health problems later in young adulthood.
A Japanese study found that body image was to be the best predictor for dieting
behaviour. The worse a young female’s perception of her body image was, the more likely
she was to diet(14). Studies have suggested that individuals who experience body
dissatisfaction and concerns about their appearance frequently experience comorbid
psychological and health related problems(15,16). Negative body image is a common precursor
to eating disorder symptoms and the development of eating disorders. Females are at higher
risk than males for developing an eating disorder, particularly during adolescence, and this
higher risk is associated with greater levels of body dissatisfaction, anxiety, and depressive
symptoms(17).
An American study showed that individuals with greater positive body image reported
less depression, higher self-esteem and fewer unhealthy dieting behaviors(18). These findings
occurred independent of BMI, how people feel about their bodies seems to matter more than
their objective size. It is evident that a negative body image and dieting can have adverse
effects on mental health and vice versa, that a positive body image is associated with less
mental health problems.
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Fear of gaining weight is highly prevalent, even in young adolescents(19). Previous
research has shown that at age 13 years, 63.2% of girls were reported being afraid of gaining
weight or getting fat and 11.5% extremely afraid or terrified of gaining weight or becoming
fat. The fear of weight gain may lead to dieting and disordered eating habits. Unhealthy
weight control behaviours are relatively common among adolescents, especially females(20). A
large survey study showed that more than 50% of adolescent females in the US reported the
use of unhealthy weight control behaviours as fasting and skipping meals(21). Although the
vast majority do not develop an eating disorder, only between 1–3%(22), those who engage in
these dieting practices have been shown to be at greater risk for eating disorders(23) and
abnormal eating attitudes and behaviors(24). Studies have shown that the percentage of females
scoring above 20 on the Eating Attitude Test (EAT) ranges from 17 to 21%, which indicate
problematic eating behaviours(25–27). The EAT measures self-reported attitudes associated
with an eating disorder and is used as a screening tool for anorexia nervosa. A score above 20
on the EAT-26 will indicate an eating disorder(28). This shows that a significantly higher
proportion of females actually has eating disorder behavior, even though only a few develop
an eating disorder.
Eating disorders rank among the 10 leading causes of disability among young women,
and anorexia nervosa has the highest mortality rate of all mental disorders(29). Anorexia is a
serious disorder with significant medical complications such as alterations in linear growth,
osteoporosis, and structural and functional brain changes. Other complications such as cardiac
problems and refeeding complications can be life-threatening(30).
Sociocultural models of eating disorders have emphasized “Western” culture’s female
beauty ideal of extreme thinness and objectification of the female body as specific factors for
the development of an eating disorder(29). Exposure to the thin ideal, internalization of the
ideal, and experience of a discrepancy between self and ideal, which in turn leads to body
dissatisfaction, dietary restraint, and restrictions. If all young girls are exposed to these
sociocultural pressures, why does only a small fraction go on to develop anorexia and
bulimia? Evidence has accumulated in support of both biological (genetic and early
developmental trauma) and cultural factors contributing to the increased risk for the
development of eating disorder or associated behaviours attitudes(29).
In a study of patients with anorexia nervosa, in terms of psychiatric comorbidities,
more than 80% of the participants presented at least one lifetime anxiety disorder or major
depressive episode, and for half of the cases, at least one of these disorders occurred before
anorexia onset(31). Another study found that 47% of those who experienced an eating disorder
!
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during adolescence reported high levels of depression and anxiety later in young
adulthood(32), however, less information exist about other mental health disorders. The
majority of eating disorders occurs in adolescence and tend to be limited to adolescence with
only around one in ten persisting into young adulthood(32). Steinhausen et al. found that the
cure rate of anorexia was 47.1%, the improvement rate 32.4% and chronicity 19.7% for a
follow-up duration of 4-10 years(33).
A study from 2011 found that, in general, the prevalence of dieting and disordered
eating behaviors was high and either remained constant or increased from adolescence to
young adulthood(34). Of particular concern was the large increase in extreme weight control
behaviors among youth transitioning from adolescence to young adulthood. Research indicate
that a vast number of adolescents exhibit unhealthy eating behavior, but very few develop
eating disorders. We know little about the general mental health outcome for adolescents that
have disturbed body image and eating behavior but does not develop eating disorders.
Mental disorders account for a large proportion of the disease burden in young
people(35). Men and women have similar levels of mental health problems, with women
having a bit higher prevalence, yet the way in which mental distress is expressed differs
between gender, with women more often getting mood and anxiety disorders, while men
getting substance use disorders and attention-deficit(36). The cause of mental health disorders
is multifactorial, with many risk factors such as genetic tendency to psychiatric disorder,
substance abuse, learning disorders, sexual, physical, emotional abuse and neglect, family
conflict, bullying and more(35). When considering symptoms presented in adolescence that are
associated with mental health problems in young adulthood, pain, depression, difficulty
falling asleep, tension and melancholy among adolescent girls have been strongly associated
with depression in early adulthood. Among adolescent boys, depressive symptoms are
associated with symptoms of anxiety in later life(37).
Literature have indicated that dieting and negative body image is highly prevalent in
adolescent, and we know that many young people struggle with mental disorders. However,
we know little about the general mental health outcome for young adults who had body image
disturbances and dieting behavior in adolescence but did not develop eating disorder.

Aims of the thesis
The relationship between body image, eating disorders and other mental health disorders in
adolescence has been largely addressed. However, less information exists about the
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relationship between dieting, eating disorders and body image in adolescence and mental
health problems later in adulthood.
The main aims of this study was to;
1.- First, to investigate whether self-reported dieting in adolescence was associated with
mental health problems in young adulthood. Secondly, to investigate to what degree
adolescents treated for eating disorders in adolescence experiences mental health
problems in young adulthood.
2.- The second aim is to investigate possible relationships between dieting in adolescence
and later mental healthcare use and mental health disorders, when adjusting for
adolescent sociodemographic and psychosocial factors. The aim was to examine if
dieting behavior in adolescence was an independent predictor of mental health
disorders in young adulthood.
3.- Finally, I examined how self-reported BMI and weight perception in adolescence was
associated with mental health care use and mental health disorders in young
adulthood.

Methods
Study Design!
To address the aims of this study I have used data from a large cross-sectional populationbased study, the Norwegian Artic Adolescent Health Study (NAAHS), together with data
from the National Patient Registry (NPR) and data analysis as described below.
The Norwegian Arctic Adolescent Health Study (NAAHS) was conducted among 10th
graders (15–16-year-olds) in nearly all junior high schools (292 out of 293) in the three
northernmost counties in Norway, in 2003–05(38). The questionnaires were administered in
classroom settings by project staff and completed during two school hours. Students who
were absent completed the questionnaire at a later date. There were no specific exclusion
criteria in this study.
The participants from the NAAHS were, in 2013, linked to the Norwegian Patient
Registry (NPR), a detailed registry from 2008 that includes personal identification of
specialized healthcare utilization and diagnosis. We used available data from specialized
mental healthcare from 2008 through 2012 when the participants were 18–20 to 23–25 years
of age.
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Ethics
The students and their parents were given written information about the study, and the
students provided written consent.
The Norwegian Data Inspectorate and the school authorities approved the NAAHS.
The Regional Medical Ethical Committee approved the NAAHS and the registry linkage. The
Norwegian Institute of Public Health and Statistics Norway carried out the linkage.
Sample
In total, 4,881 out of 5,877 (83%) invited students responded to the NAAHS, and 3,987 (82%)
consented to a future registry linkage, resulting in a 68% sample of all 10th grade students in
Northern Norway. The registry sample consisted of 49.9% females and 9.2% indigenous
Sami.
Variables
Outcome measures – The Norwegian Patient Registry (NPR):
Mental healthcare use was measured by participants found in the specialized psychiatric
patient registry, including use of public psychiatric healthcare and private specialists.
The number of mental health care users and inpatient admissions were calculated.
Mental health disorders: Each participant’s primary and secondary diagnoses were
organized according to the main chapters in the ICD-10. We used a classical model for
psychiatric diagnoses to achieve theoretically constructed groups of reasonable size. We
recorded whether the participants had received a diagnosis from any of the seven diagnostic
groups: substance use disorders (F10–19), psychotic (F20–29), mood (F30–39), anxiety (F40–
49), eating disorders (F50.1–50.9), personality and behavioral disorders (F60–61),
ADHD/ADD (F90.0–90.8) and undiagnosed. We included both primary and secondary
diagnoses due to an evident difference in diagnostic coding practice, making it difficult to
pick out the primary disorder in patients with several diagnoses. Patients with two or more
diagnoses from the ICD-10 main chapters were: two=102, three=42, four=32 and five or more
diagnostic chapters=22.
The Norwegian Arctic Adolescent Health Study (NAAHS)
Main predictors:
Dieting, body image and eating disorders
Dieting was measured by the following question: “have you ever tried dieting?” Responses
were measured on a four-point Likert scale from “no, never” (1) to “yes, often” (4). These
!
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were later recoded into two values, “yes” and “no”. The participants that answered “no,
never” were to skip the questions on dieting methods.
Dieting methods (0–6) was measured by the following six statements: “I eat less”,
“I´m fasting”, “I work out more”, “I throw up”, “I use laxatives or diuretics” and “I take
hearty or hunger depressant pills”. All these statements had 4 different options: (1) “never”,
(2) “seldom”, (3) “often” or (4) “always”. These were later recoded into two values,
“never/seldom” (0) and “often/always” (1). The total number of dieting methods was also
examined with a range from zero to six.
Body weight image: Responders were asked “what do you think about your weight?”
with the following options: “my weight is okay” (1), “I weigh a bit too much” (2), “I weigh
way too much” (3), “I weigh a bit too little” (4) and “I weigh way too little” (5). With this
statement we made two new variables: “underweight participants who said they weigh a bit
no much or way too much” and “normal weight participants who said they weight a bit no
much or way too much”. In addition, the participants were asked the following statement “I
care a lot about my weight” with the following answers: “agreed” (1), “slightly agreed” (2)
and “do not agree” (3). This last statement was recoded into two values (1) “agreed” and “not
agreed”, with the “slightly agreed” together with the “not agreed” (0).
Body mass index (BMI) was calculated by using self-reported weight and height, and
then recoded into underweight (<18.5), normal weight (18.5–25), overweight (25–30) and
obese (>30).
Eating disorders were measured by the following question: “have you ever been
treated for eating disorders?”, with the options: “no” (1), “no, but I should have been” (2) and
“yes” (3).
Adjusting factors:
Psychosocial factors:
Mental health
Mental health was examined by anxiety/depression symptoms measured by the Hopkins
Symptom Checklist 10-item version (HSCL-10)(39). The HSCL-10 (α=0.86) measures
symptoms of anxiety/depression in the previous week. Psychometrics has been empirically
validated, also among subjects ages 16–24 and for Sami and non-Sami subjects in this study
(40,41)

, with a cut-off of 1.85 of the sum score indicating a presence of emotional distress.
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Psychosocial life stressors
School-related stress (α=0.66) was measured by the following experiences: “Have you ever
experienced any of the following:” “Heavy work pressure at school,” “heavy pressure from
others to succeed/ do well at school,” “find it very difficult to concentrate in class” and “find
it very difficult to understand the teacher when he/she is teaching?” Responses were
measured on a three-point Likert scale from “no” (1) to “yes, often” (3).
Adverse life events were measured by the following 12 questions: “Have you in the
last 12 months had anyone of the following problems,” “conflict or fights with your parents,”
“parental mental health problems,” “parental financial problems,” “parental drug
problems” or “peer problems?” Responses were measured on a four-point Likert scale from
“no, never” (0), “yes, sometimes” (1), “several times” (2), to “very often” (3). Furthermore,
respondents were asked, “have you in the last 12 months experienced trouble being bullied at
school/ on the way to school?” with the following options: “never” (0), “sometimes” (1),
“about once a week” (2), and “several times a week” (3). Also, “Have you in the last 12
months been exposed to violence?” with the following options of “never” (0), “yes, only by
adolescents” (1), “yes, only by adults” (2), and “yes, by both adolescents and adults” (3).
Lastly, respondents were asked, “have you in the last 12 months experienced the following:”
“parental unemployment or social care,” “serious illness or injury to yourself,” “serious
disease or injury to someone close to you,” “death to someone close to you” or “sexual
assault?” The possible answers were yes (1) and no (0). All the variables above were
dichotomized into any degree of exposure (1) and zero degree of exposure (0), resulting in
range of adverse life events from 0–12.
Psychosocial supportive factors
Self-efficacy was measured by a five-item version (α=0.77) of the General perceived
self-efficacy scale(42) with higher scores indicating higher self-efficacy. Responses were
scored on a four-point Likert scale from “completely wrong” to “completely right.” Higher
scores indicating higher self-efficacy.
Parental involvement was measured by a four-item version of the Parental
Involvement Scale (α=0.78) (43). Based on the questions: “My parents know where I am at and
what I do in the weekend,” “my parents know where I am and what I do on weekdays,” “my
parents know who I spend my leisure time with” and “my parents like the friends I spend time
with.”
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Parental support (α=0.88) was measured by the following five statements: “I feel
attached to my family”,” my family takes me seriously,” “my family values my opinions”,” I
mean a lot to my family” and “I can count on my family when I need help.”.
Peer support (α=0.84) was measured by the following four statements: “I feel closely
attached to my friends,” “my friends value my opinions,” “I can help/support my friends,”
and “I can count on my friends when I need help”.
Parental involvement, parental and peer support were scored on a four-point Likert
scale from “completely agree” to “completely disagree.” Higher scores indicating more
problems.
Sociodemographic factors:
Parental education: Parents’ highest education was obtained from Statistics Norway’s
education registry, registered when the participants were 15–16 years old. Parental education
was categorized from “lower secondary” (≤10th grade), “upper secondary” (≤13th grade),
“lower university degree” (up to 5 years) to “higher university degree” (5 years or more)(44).
Sami ethnicity was measured by participants having one or more of the following
factors: Sami parentage and Sami language competence in parents, grandparents and the
participants, and Sami ethnic self-labeling.
Gender differences for adolescent dieting behavior was examined and we adjusted for
gender in the multivariable analyses.

Data Analysis
Bivariate analyses were carried out using Chi-square tests, one-way ANOVA and logistic
regression for the examination of cross-sectional and longitudinal data. Chi-square analysis
were used to test for gender differences in dieting, dieting methods and later mental health
problems. We also used Chi-square to test the relationship between dieting in adolescence and
later mental health disorders, and on BMI and later mental health disorders. One-way
ANOVA were used to compare adolescence problems against dieting and treated for eating
disorders, and on other variables with more than two-values such as “total number of dieting
methods”. Hierarchical logistic regression was used for the multivariable analyses, examining
the relationship between dieting and eating disorder in adolescence and later mental
healthcare use and disorders in young adulthood. In the first step of the multivariable models,
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we adjusted for the sociodemographic factors. In the final models, we adjusted for
sociodemographic and adolescent psychosocial factors.
Chi-square test is used to determine whether there is a significant difference between
groups. Analysis of variance may be used if one wants to look at the relationship between one
or more nominal variables and a continuous dependent variable. The multivariable regression
analyses look at the relationship between a dependent variable and more than one independent
variable. Binary logistic regression is used if one has a dichotomous dependent variable.
The statistical significance level was set to .05, and all analyses were conducted with
SPSS 23 (IBM software).

Results !
Gender differences
Table 1 shows that significantly more females (54.8%) reported to have tried dieting
compared to 16.6% of males. All the different dieting methods, except laxatives/diuretics
were significantly more prevalent in females than in males (Table 1). Of the different dieting
methods, eating less (21.1%) and working out more (27.1%), were reported more prevalently,
while other means of dieting as fasting (2.9%), throwing up (2.3%), diet pill use (1.3%) and
laxatives or diuretic use (0.6%) were less common. The total number of dieting methods used
were significantly higher for females (0.87), compared to males (0.24). Significantly, more
females than males had been treated for eating disorder in adolescent, 2.1% in females and
0.5% in males.
We found no significant gender difference in the normal weight, overweight and obese
groups based on self-reported BMI (Table 1). However, significantly more females reported
being underweight compared to males, and significantly more underweighted females thought
they weighed to much compared to underweighted males. 55.1% of normal weighted females
thought they weighed too much, compared to 14.3% normal weighted male, this finding was
also significant. Also, significantly more females (82.6%) cared about their own body weight
compared to males (64.0%).
Table 1 show a significantly higher prevalence of mood, anxiety and eating disorders
in females, and a significantly higher prevalence of substance use in males. Overall, there
were significantly more female mental healthcare users (16.2%) compared to males (11.0%).
Table 1 shows that males are more frequent users of inpatient clinics then females, and have a
higher prevalence of psychotic disorders, but these differences were not significant.
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Dieting and dieting methods, and later mental health problems
Table 2 shows the relationship between dieting and treated eating disorder in adolescence and
later mental health disorders. The differences shown between the different diagnostic groups
show the difference between the participants registered with a disorder in that diagnostic
group and those who are not in that group, this includes participants diagnosed with other
mental health disorders and the participants not registered as mental healthcare users. Table 2
shows that mental healthcare users in young adulthood where more likely to diet and use
different dieting methods in adolescence, especially eating less, fasting, working out more and
throwing up, then those who were not mental healthcare users. The participants registered as
mental healthcare users had reported higher total number of dieting methods used in
adolescence, with 0.75, compared to 0.52 for the non-mental healthcare users.
The different mental health disorder groups that reported significantly higher
proportion on dieting in adolescence were mood, anxiety, eating disorder and personality
disorders, in addition to those registered as inpatients. The participants later diagnosed with a
personality disorder had the highest reports of adolescent dieting at 62.5%. When it came to
the different dieting methods the participants later diagnosed with a mood disorder, anxiety
disorder, eating disorder and those undiagnosed showed significantly increasing reports in
some dieting methods, especially eating less and working out more. None of the participants
showed significant results for laxatives or diuretic use, and only those undiagnosed had
significant results on increasing diet pill use. None of the results on dieting methods for the
inpatients, substance use and psychotic disorders were significant.
The participants registered with an eating disorder in young adulthood reported a
significantly higher number of total dieting methods used in adolescence, compared to the
other mental health disorders, with a total number of 1.21 per person, followed by personality
disorders with 0.91 per person. The most commonly used dieting methods for those with an
eating disorder was also eating less and working out more, but with higher proportions of
41.7% and 54.2% respectively. Both significantly more prevalent compared to the participants
not registered with an eating disorder. Those with an eating disorder in young adulthood also
had higher reports of fasting as a dieting method in adolescence, with 16.7% compared to the
other groups who had between 5–7%, only those with a mood disorder, ADHD or the
undiagnosed participants had significant increased results for fasting. Table 2 also show that
12.5% of those in the eating disorder group reported being treated for an eating disorder in
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adolescence, and 3.6% of those with an anxiety disorder reported being treated for an eating
disorder in adolescence, both of these were significant results.
BMI and weight perception, and later mental health problems
Table 3 shows the proportions of the different BMI categories within the different mental
health disorders in young adulthood. The highest number of underweight adolescents were the
participants with an ADHD/ADD diagnosis in young adulthood, but this result was not
significant. The highest number of obese adolescents were the participant with a personality
disorder in young adulthood, followed by inpatients, anxiety and mood disorders. All these
were significant.
The participants that were underweight as adolescents and responded that they
weighed too much showed no significant results on the different mental health disorders in
young adulthood. Of the participants that were registered as mental healthcare users, 42.6%
reported that they were normal weight as adolescent, but thought they weighted too much. Of
those with anxiety, 47.7% were normal weight and thought they weighted too much, and
those with an eating disorder, 68.4% were normal weight as adolescent but thought they
weighted too much. All these results were significant.
The participants that said “I care about my weight” showed no significance on the
participants registered as mental healthcare users, anxiety and ADHD/ADD, were
ADHD/ADD have the highest proportions of participants with 49.2%.
Dieting as a predictor for later mental health
Table 4 shows the unadjusted and adjusted multivariable analyses on the relationship between
self-reported dieting and treated eating disorder in adolescence and later mental health
problems. In the unadjusted model we found a significant higher odds ratio for the
relationship between adolescent dieting and later mental healthcare use, mood, anxiety, eating
and personality disorders. When we adjusted for sociodemographic factors adolescent dieting
was still significantly associated with mental healthcare users, mood, anxiety and personality
disorders, with female gender as the significant covariate in all but personality disorders.
When we adjusted for adolescent psychosocial factors we found no significant relationship
between dieting in adolescence and later mental health problems.
Self-reported treated eating disorder in adolescence was significantly associated with
eating disorder in young adulthood (OR=11.52) in the unadjusted analysis. Eating disorder in
adolescence was still significantly associated with eating disorder in young adulthood (OR=
!
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6.81) when adjusted for sociodemographic and adolescent psychosocial factors. This was the
only significant results in the adjusted part of the table, compared to the other mental health
disorders.
Dieting and psychosocial problems in adolescence
Supplement table S1 shows the relationship between dieting behavior and psychological
factors in adolescence. The results show that the participants who reported dieting in
adolescence, reported significantly less self-efficacy, less parental involvement, less parental
support and more peer support than those not dieting. The participants who reported dieting
also reported more school-related stress, more adverse life events and more
anxiety/depression than those not dieting, all these results were significant. Similar results are
shown for the participant who reported treatment for eating disorder in adolescence, but the
results on parental involvement and peer support were not significant for those treated for an
eating disorders in adolescence.

Discussion
Main findings
We found that dieting was more prevalent in female than in male adolescents. Adolescent
dieting was highly prevalent in participants with a mood disorder, anxiety, eating disorder and
personality disorder in young adulthood. We found a significant relationship between treated
for adolescent eating disorders and eating disorders in young adulthood. We found no
significant association between dieting and later mental health disorders when adjusted for
adolescent sociodemographic and psychosocial factors. We found a significant association
between a wrong weight perception in adolescence and mental healthcare users, anxiety and
eating disorders in young adulthood. By wrong weight perception I mean participants that
were normal weight, but thought they weighted too much.

Dieting
The main aim of this study was to investigate the association between dieting in adolescence
and mental health problems later in young adulthood. In our study, 54.8% of females and
16.6% of males reported dieting in adolescence. The prevalence of dieting in males and
females vary from different studies dependent on timeframe and sample size, but overall
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females report more dieting and disordered eating compared to males(45). Why dieting is more
prevalent in females may be related to the larger exposure to the “ideal thin body” promoted
by the media.
Of the different dieting methods, we found that eating less (skipping meals) and
working out more were most commonly used, followed by fasting and throwing up, all
significantly more prevalent in females. These findings are supported by previous studies(20).
When it comes to dieting methods, previous studies have shown that to lose or control weight,
fasting or skipping meals were the most commonly reported behavior, followed by smoking
cigarettes to control weight, taking diet pills, vomiting, and laxatives, and that all of these are
more prevalent in females(20). Compared to this study, our study found lower percentage of
each dieting method, in both genders. This may be due to a difference in sample size, or other
sample differences.
No previous research has looked at dieting and mental healthcare users in general. In
our study, mental healthcare users reported more dieting in adolescence then the participants
who were not registered as mental healthcare users. Of the different mental health disorders,
participants with a mood disorder, anxiety, eating disorder and personality disorder reported
the highest percentages of dieting in adolescence. In previous studies this was the case only
for mood disorders, more specifically depression(12), and eating disorders(29). Many studies
before has looked at the relationship between eating and weight-related disturbances
(EWRDs) and depression in adolescence, finding that EWRDs often precede the development
of depression, particularly in early adolescent females(12). A key implication seems to be that
EWRDs and depression both have an underlying cognitive component, which is a wrong body
perception, like body dissatisfactions, self-surveillance and appearance comparisons. These
negative cognitions affects self-esteem, which leads to depressed mood or more generalized
unhappiness(12). The aim of this study was to see if dieting in adolescence was associated with
mental health disorders later in young adulthood. Rawana et al. reviewed several studies on
adolescence dieting and depression, but none of the studies did include young adults(12).
However, there may be signs that this pattern continues into young adulthood. A previous
study found that body dissatisfaction increased between middle school and high school, and
increased further during the transition to young adulthood(46). If body dissatisfaction is
associated with eating and weight-related disturbances and depression, then these too will
increase into young adulthood. Here we have an important area of intervention. M.Gillen
found that individuals with higher positive body image report less depressive symptoms,
higher self-esteem and fewer unhealthy dieting behavior(18). One implication of this study will
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be that we should teach adolescents how to focus on developing a positive body image, which
in turn could lead to less dieting behavior and less depression and other mental health
disorders.
One aim of this study was to investigate if there was a possible relationship between
dieting in adolescence and later mental health care use and mental health disorders when
adjusting for adolescent sociodemographic and psychosocial factors. In our study we found
no significant relationship between dieting in adolescence and later mental health problems
when adjusting for these factors, but we did so with treatment for eating disorders in
adolescence and eating disorders in young adulthood.

Eating disorders
One aim of this study was to examine to what degree adolescents treated for eating disorders
in adolescence struggled with mental health problems in young adulthood. Our findings show
that dieting in adolescence had the highest prevalence in the participants registered with an
eating disorder in young adulthood. The participants with an eating disorder had the highest
total number of dieting methods, and had the highest percentages of fasting, working out more
and fasting as a diet method. They also had the highest percentage of normal weighted
adolescence, who think they weight too much. This was not surprising results since the core
features of eating disorders include disturbances in body image, over or under control of
eating and extreme behaviors to control weight or shape(29).
In our study, more females than males report being treated for eating disorder in
adolescence. It is a known fact that eating disorders are more prevalent in females than males,
the lifetime prevalence of anorexia nervosa in females is between 0.5 and 1.7% and bulimia
nervosa 1.0 - 2.3%, compared to males were the lifetime prevalence of anorexia is around
0.3% and bulimia around 0.5%(22).
Treated for an eating disorder in adolescence was associated with eating disorder in
young adulthood, this was the only significant result after adjusting for sociodemographic and
psychosocial factors. Although eating disorders tend to be limited to teens, a proportion of
adolescence with eating disorders will have problems for the rest of their lives(33). In this
study 3.6% of those with an anxiety disorder reported eating disorder treatment in
adolescence, none of the other mental health disorders were significantly associated with
treatment for eating disorders in adolescence. However, previous studies have suggested a
high level of psychiatric comorbidities to eating disorders, especially anxiety and
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depression(31,32). It is therefore important to detect early dieting and eating disorder behavior
in young adolescence, since this may reduce the proportion of eating disorders and other
mental health disorders in young adulthood.

Sociodemographic and psychosocial factors
One aim of this study was to investigate if there was a possible relationship between dieting in
adolescence and later mental health care use and mental health disorders when adjusting for
adolescent sociodemographic and psychosocial factors. When addressing this aim, we also
made a supplement table to look at the relationship between dieting, treatment for eating
disorders and the sociodemographic and psychosocial factors. Our findings found that those
who reported dieting and treatment for eating disorders in adolescence, also reported less selfefficacy, less parental involvement, less parental support, more school-related stress, more
adverse life events and more anxiety and depression, compared to those who reported no
dieting and no eating disorder treatment. A previous study found similar results, that dieting
frequency and purging status in girls was associated with negative psychosocial factors such
as lower family connectedness, higher peer concerns, sexual and physical abuse, as well as
other factors such as low weight satisfaction, low body pride and higher concerns about being
overweight(13).
We found a significant relationship between some of the sociodemographic and
psychosocial factors in adolescence and mental health problems later in young adulthood. Our
findings showed that lower parental education, low peer support, higher school-related stress
and anxiety/depression in adolescence were significantly associated with mental health
disorders in young adulthood. These are known risk factors for mental health problems, as a
previous study found that young people living in families with conflict, inconsistent caregiving, parental mental disorders, violence and child abuse are at greater risk for poor mental
health, as well as other factors such as poverty, educational pressures and bullying(35). If we
take our findings of dieting and the sociodemographic and psychosocial factors together with
what the previous study above suggests(13), and the risk factors of mental health disorders, it
appears that dieting and disturbed body image is a part of the clinical picture of those who
have psychosocial problems in adolescence.
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Weight perception
We did not look directly on body dissatisfaction in our study, but we have looked at weight
perception, and used this as a definition of body image. Our last aim was to see how BMI and
weight perception in adolescence was associated with mental health care use and mental
health disorders in young adulthood. Findings from this study suggest that females, despite
being normal or underweight, consider themselves to weigh too much. In total, 14.0% of
underweighted, and 55.1% of normal weighted females think they weight too much. This is
significantly more than in males. In our study, we found that 14.3% of normal weighted males
think they weight too much. These are not novel findings and previous studies have found
similar results(10,47). A study from 2004 found that 33.4% of females perceived themselves as
being overweight, although only 4.5% of them were actually overweight(10). In our study we
also found that 82.6% of females and 64.0% of males reported that they care about their
weight. A Norwegian study from 2015 found that although girls were generally most
dissatisfied with their appearance and perceived themselves to be overweight more often than
boys, many boys also reported a poor physical self-image and were at similar risk of slimming
attempts as girls(47). Girls compare themselves to girls they see in the media and on
advertisements, and if these girls are visible underweight, a large proportion of girl will
consider themselves to be overweight.
When looking at the relationship between weight perception in adolescence and
mental health problems later in young adulthood, our study found an association between
those who reported that they were normal weight as adolescent, but thought they weighted too
much, and mental healthcare use, anxiety and eating disorders in young adulthood. This is a
big concern since previous studies also have indicated that body dissatisfaction is associated
with comorbid psychological and health related problems(12,15,16).
Of the mental health disorders, only anxiety and ADHD/ADD got significant results
on the statement: “I care about my weight”, with 40.1% in anxiety and 49.2% in
ADHD/ADD. The participants with an eating disorder did surprisingly not get a significant
result. One would think that those with an eating disorder did care about their weight, when
this is a big part of the disease, but for decades, patients with anorexia nervosa have said “it’s
not about looking like a model.” However, we continue with these explanations of the thinideal internalization as a major contributor to the development of eating disorders(29).
Although there is no question that thin-ideal internalization is damaging, the mechanism
whereby it influences risk for eating disorders remains unknown. However, the participants
who were normal weight as adolescence, but thought they weighted too much, those with an
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eating disorder did respond highest compared to the other mental health disorders. This is not
the same statement as “I care about my weight”, but they are connected.

Strengths and limitation
The main strength of this study is that it’s a large population-based study, and its linkage to a
national patient registry, making it possible to study a wide range of predictors of mental
healthcare use and disorders(38). The study invited all 10th graders in Northern Norway to
participate, with only one high school who refused to participate. The study had a high
response rate and equal gender distribution, which strengthened the study, thereby making it
representative to the total population.
The mental healthcare users in our study represent the total population of mental
healthcare users (13.6% compared to 14.9%). It was calculated that 17.8% of those missing in
our sample were mental healthcare users, this is a bit higher than the total population
estimation of 14.9%, which makes it a mild selection bias(38). This indicates increased mental
health problems in the non-responder group, which is hard to avoid. Overall the findings in
our study are representative of all Norwegian youth. The national patient registry that we used
to link the population-based study to, is a highly quality national patient registry for specialist
care. The registry has few errors, but we could not distinguish between primary and secondary
diagnosis.
The Norwegian Artic Adolescent Health Study is of cross-sectional design, thus no
causal inferences between dieting and mental health disorders may be made. We had a
linkage to a national registry, but with only one cross-sectional study, therefore there may be
other factors involved in the associations we have found in this study.
One of the aims of this study was to see if dieting in adolescence was associated with
mental health problems in young adulthood. We had a large sample, and therefore the
opportunity to perform multiple observations. A hierarchical model was chosen as we wanted
to see how the adjusting factors (sociodemographic, physical, psychosocial and mental health
factors) influenced the relationship between adolescent dieting behavior and treatment for
eating disorders and mental health disorders in young adulthood.
A main limitation with this study was the fact that the population study relied on selfreports with the risk of information bias. Dieting and dieting methods were measured by brief
statements, and frequency of use were not assessed. BMI was also calculated by self-reported
height and weight, and not by objective measurements. We only had variables on weight and
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weight perception, no other questions on body image were included in this study. We then
had to use the weight-related questions as a definition of body image.
The study included several psychosocial and mental health factors, like parental
involvement, adverse life-events, parental and peer support and school related stress. Mental
health factors were measured by commonly used and validated scales, such as the HSCL-10,
which reduces the chance or measurement error, however, the HSCL-10 only measured
anxiety/depression symptoms in the previous week. Other mental health factors were not
included.

Conclusion
The main aim of this study was to investigate if there was an association between dieting in
adolescence and later mental health problems in young adulthood. We found that dieting in
adolescence was highly prevalent and associated with many mental health disorders in young
adulthood, not only with eating disorders, but not when adjusting for sociodemographic and
psychosocial factors. Secondly, we found that 3.6% of those with an anxiety disorder reported
treatment for eating disorder in adolescence, but we found no significant association between
treatment for eating disorders in adolescence and other mental health disorders in later in
young adulthood.
Our results did not show that dieting was a significant predictor of later mental health
disorders in young adulthood, when adjusting for sociodemographic and psychosocial factors.
However, the participants who reported dieting in adolescence also reported higher proportion
of the psychosocial stress factors, and lower proportion of the psychosocial support factors,
and several of these factors showed a significant relationship with many of the different
mental health disorders in young adulthood. The relationship between dieting in adolescence
and mental health disorders in young adulthood appears to be explained by the psychosocial
problems in adolescence, which in turn is associated with later mental disorders. It is
therefore important to detect eating disordered symptoms in adolescence early to prevent the
development of eating disorders and other mental health problems.
We found a relationship between those who reported that they were normal weight as
adolescent, but thought they weighted too much, and mental healthcare use, anxiety and
eating disorders in young adulthood. Previous studies suggest the same, and this is of big
concern.
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Even though our study did not show that dieting in adolescence was a predictor of
later mental health disorders in young adulthood, it appears that dieting and disturbed weight
perception is a part of a bigger picture that can lead to mental health problems later in
adulthood. This shows that parents, teachers, doctors and the rest of society should work
together and teach adolescents how to focus on developing a positive body image, which in
turn could lead to less dieting behavior and less depression and other mental health disorders.
It is also important that we detect early eating disorder symptoms and unhealthy dieting
behavior in adolescence, to prevent the development of eating disorders.
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Attachments
Tables!
!
Table 1: Self-reported dieting and eating disorders in adolescence, and mental healthcare use
and disorders in young adulthood, by gender (%)
Females
(n=1991)

Males
(n=1996)

Total
(n=3987)

Gender diff.
(x2)

54.8
34.5
5.0
40.4
4.3
0.9
2.1
0.87
2.1

16.6
7.8
0.9
13.8
0.3
0.4
0.4
0.24
0.5

35.7
21.1
2.9
27.1
2.3
0.6
1.3
0.55
1.3

623.81p<.001
423.02p<.001
56.56p<.001
356.6p<.001
69.64p<.001
3.42p=.064
22.14p<.001
568.52p<.001
20.38p<.0011

15.6
73.3
9.0
2.1
14.0
55.1
82.6

11.8
76.1
9.8
2.2
1.4
14.3
64.0

13.7
74.7
9.4
2.1
8.6
34.4
73.3

10.27p=.001
3.59p=.058
0.59P=.44
0.02p=.88
22.57p<.001
490.61p<.001
174.13p<.001

Adult mental health problems (%):
Mental healthcare users
Inpatient

16.2
3.0

11.0
3.4

13.6
3.2

22.48p<.001
0.28p=.60

Mental health disorders:
Substance use
Psychotic
Mood
Anxiety
Personality disorders
Eating disorders
ADHD/ADD
Undiagnosed

0.9
0.7
5.5
6.7
1.2
1.2
1.6
3.5

2.3
0.8
2.8
3.4
0.4
0.1
1.6
3.0

1.6
0.7
4.1
5.0
0.8
0.6
1.6
3.2

11.51p=.001
0.03p=.86
17.23p<.001
23.00p<.001
7.13p=.008
18.54p<.001
0.01p=.99
0.53p=.47

Factors (%)
Adolescent eating behaviors (%):
Dieting
- Eating less
- Fasting
- Working out more
- Throwing up
- Laxatives or diuretics
- Diet pills
Total number of dieting methods
Treated for eating disorder
Weight:
BMI
- Underweight
- Normal weight
- Overweight
- Obese
Underweight who think they weigh too much
Normal weight who think they weigh too much
I care about my weight

Note: Analysis method: chi-square and one-way ANOVA. Substance use (F10-19), psychotic (F20-29), mood (F30-39), anxiety (F40-49),
eating disorder (F50.1-50.9), personality (F60-61), ADHD/ADD (F90.0-90.8) and undiagnosed
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Table 2 The relationship between self-reported dieting and treated eating disorder in adolescence and mental health disorders in young adulthood
Psychotic

Mood

Anxiety

n=127
46.5p=.013

Substance
use
n=64
37.5p=86

n=28
42.9p=.55

n=165
52.7p<.001

28.7p<.001
5.3p=.001
33.0p=.001

26.0p=.21
5.5p=.14
31.5p=.30

21.9p=.99
6.3p=.23
26.6p=.99

28.6p=.46
7.1p=.45
28.6p=.99

2.0
0.5

4.4p=.001
1.1p=.18

2.4p=.99
1.6p=.39

1.1

2.0p=.13

Total number of dieting
methods used

0.52

Treated for eating disorder

1.1

Adolescent eating
behaviors (%)
Dieting (n=1409)
Dieting methods:
Eating less (n=842)
Fasting (n=117)
Working out more
(n=1079)
Throwing up (n=29)
Laxatives or diuretics
(n=24)
Diet pills (n=50)

No mental
healthcare use
n=3444
34.0

Mental health
users
n=543
46.4p<.001

Inpatients

19.9
2.6
26.1

1.6p=.99
0.0p=.99

Personality
disorders
n=32
62.5p=.003

ADHD/ADD

Undiagnosed

n=201
52.3p<.001

Eating
disorders
n=24
58.3p=.035

n=63
39.7p=.59

n=129
42.6p=.11

32.1p=.001
6.1p=.028
37.6p=.003

29.9p=.002
5.0p=.12
36.8p=.002

41.7p=.026
16.7p=.001
54.2p=.006

25.0p=.75
6.3p=.56
50.0p=.006

25.4p=.50
9.5p=.006
22.2p=.47

28.7p=.042
6.2p=.049
25.6p=.78

9.4p=.037
0.0p=0.99

3.2p=.97
1.6p=.84

6.2p=.007
1.6p=.40

b

0.0p=.99

4.8p=.051

3.9p=.020

0.91p=.026

0.67p=.31

0.72p=.031

!
1.6p=.99

!
0.8p=.90

a

a

7.1p=.28
0.0p=.99

6.1p=.003
1.8p=.12

5.0p=.019
1.5p=.23

4.2p=.99
4.2p=.35

1.6p=.99

1.6p=.99

3.6p=.80

b

0.0p=.26

2.0p=.52

b

0.75 p<.001

0.69p=.09

0.58p=.82

0.75p=.24

0.84p<.001

0.80p<.001

1.21p<.001

!
2.2p=.061

!
3.2p=.13

3.1p=.45

!
3.6p=.81

!
3.0p=.096

!
3.6p=.010

!
12.5p<.001

0.0p=.99

a

c

0.0p=.99

Note: Analysis method: chi-square and one-way ANOVA. The statistical difference is between the participants in the disorder groups and those who is not, not between the mental health disorder groups and the
participants not registered as mental healthcare users. Substance use (F10-19), psychotic (F20-29), mood (F30-39), anxiety (F40-49), eating disorder (F50.1-50.9), personality (F60-61), ADHD/ADD (F90.0-90.8) and
undiagnosed.
a) no one with substance use disorder, psychotic disorder or personality disorder reported use of laxatives or diuretics. b) no one with mood disorder, eating disorder or personality disorder reported diet pill use. c) no
one with PF have been treated for eating disorder as adolescents.
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Table 3 The relationship between self-reported body weight (BMI) in adolescence and mental health disorders in young adulthood.
Body weight (BMI)
Underweight (n=491)
Normal weight (n=2673)
Overweight (n=337)
Obese (n=76)
BMI diff. (x2)
I care about my weight
(n=2890)
Underweight who think they
weigh too much
Normal weight who think
they weigh too much

No mental
healthcare use
n=3444
13.7
75.0
9.3
2.0

Mental
health users
n=543
13.9p=.97
72.8p=.34
10.3p=.53
2.9p=.24
2.48p=.48

Inpatients

Psychotic

Mood

Anxiety

n=127
14.2p=.99
67.3p=.81
11.5p=.54
7.1p=.001
14.91p=.002

Substance
use
n=64
16.1p=.75
76.8p=.84
7.1p=.72
a
0.0p=.52
1.78p=.62

28.5

Personality
disorders
n=32
11.1p=.91
59.3p=.10
18.5p=.20
11.1p=.01
13.74p=.003

ADHD/ADD

Undiagnosed

n=201
12.6p=.74
71.4p=.34
10.4p=.72
5.5p=.003
10.9p=.01

Eating
disorders
n=24
9.1p=.75
86.4p=.31
4.5p=.68
a
0.0p=.99
1.78p=.62

n=28
16.0p=.97
72.0p=.93
8.0p=.99
4.0p=.99
.591p=.90

n=165
13.7p=.99
68.5p=.09
13.0p=.17
4.8p=.05
7.98p=.046

n=63
20.0p=.24
61.8p=.04
16.4p=.12
1.8p=.99
5.73p=.13

n=129
13.4p=.99
73.2p=.79
12.5p=.33
0.9p=.56
2.03p=.57

37.5p<.001

35.4p=.19

32.8p=.69

28.6p=.99

29.9p=.99

40.1p=.001

45.8p=.13

40.6p=.25

49.2p=.001

36.2p=.11

8.3

10.8p=.67

18.8p=.31

b

0.0p=.74

25.0p=.78

10.0p=.99

13.0p=.69

b

b

33.2

42.6p=.001

40.0p=.36

28.6p=.52

38.9p=.88

43.4p=.07

47.7p=.002

0.0p=.99

68.4p=.004

0.0p=.99

50.0p=.29

b

0.0p=.63

14.3p=.78

44.1p=.31

40.7p=.27

Note: Analysis method: chi-square and one-way ANOVA. The statistical difference is between the participants in the disorder groups and those who is not, not between the mental health disorder groups and the
participants not registered as mental healthcare users. Substance use (F10-19), psychotic (F20-29), mood (F30-39), anxiety (F40-49), eating disorder (F50.1-50.9), personality (F60-61), ADHD/ADD (F90.0-90.8) and
undiagnosed.
a) no one with substance use disorder or eating disorder were obese. b) no one with substance use disorder, eating disorder, personality disorder or ADHD/ADD were underweight and thought they weighted too much.
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Table 4 Self-reported dieting behavior and treated eating disorder in adolescence as a predictor of later mental health disorders in young
adulthood adjusted for sociodemographic and adolescent psychosocial factors
!

Adolescent factors
No dieting
Dieting

n
2538
1409

Mental health
users
n=543
1
1.68
(1.40-2.02)p<.001

Substance use
n=64
1
1.08
(.65-1.80)p=.76

Mental healthcare users and disorders in young adulthood#
Unadjusted OR (95% CI)
Psychotic
Mood
Anxiety
Eating
disorders
n=28
n=165
n=201
n=24
1
1
1
1
1.35
2.08
2.05
2.54
(0.64-2.87)p=.43
(1.52-2.84)p<.001 (1.54-2.73)p<.001
(1.12-5.73)p=.025

Not treated for eating
disorder
Treated eating
disorder

3891

1

1

1

51

1.97
(1.03-3.79)p=.042

2.52
(.60-10.6)p=.21

2.86
(.38-21.48)p=.31
Psychotic

n
3947

Mental health
users
1.48
(1.20-1.84)p<.001
1, 3

Substance use

Adolescent factors
Dieting

1.66
(.91-3.05=p=.10
1

1.76
(.73-4.25)p=.21

1.70
(.86-3.37)p=.13
1

1.99
(.27-14.99)p=.50
1

3.48
(.45-26-84)p=.23

Mental health
users
1.07
(0.84-1.36)p=.57
3, 7, 8, 10

Substance use

1.12
(.51-2.49)p=.78
3, 7, 8, 10

1.40
(.18-11.0)p=.75
1, 10

Sig.covariates
Treated eating
disorder
Sig.covariates

3942

Adolescent factors
Dieting

n
3947

Sig.covariates
Treated eating
disorder
Sig.covariates

3942

1.14
(.57-2.29)p=.71
1, 10

1

1

1

2.54
3.12 (
11.52
(.99-6.47)p=.052
1.39-7.01)p=.006
(3.32-39.91)p<.001
Adjusted for sociodemographic factors OR (95% CI)
Mood
Anxiety
Eating
disorders
1.49
1.66
1.72
(1.04-2.14)p=.031 (1.20-2.31)p=.003
(.50-2.75)p=.72
1
1

Personality!and!
behavior!
n=32!
1!
3.03!!
(1.48B6.22)p=.002!
!
1!

ADHD/!
ADD!
n=63!
1!
1.19!!
(.71B1.98)p=.51!
!
1!

Undiagnosed!
!
n=129!
1!
1.35!!
(0.95B1.93)p=.096!
!
1!

–!

1.24!!
(.17B9.08)p=.84!

.59!(.08B
4.33)p=.61!

Personality!and!
behavior!
2.23!!
(.97B5.12)p=.060!
!
!
–!

ADHD/!
ADD!
1.47!!
(.81B2.65)p=.21!
!
!
1.35!!
(.18B10.02)p=.77!
!

Undiagnosed!

1.75
2.33
7.42
(.62-4.95)p=.30
(.97-5.59)p=.059
(2.10-26.24)p=.002
1
1
!
Adjusted for sociodemographic and adolescent psychosocial factors OR (95% CI)
Psychotic
Mood
Anxiety
Eating
Personality!and!
disorders
behavior!
1.4
1.18
1.11
.88
1.69!!
(.50-3.93)p=.52
(.79-1.78)p=.42
(.76-1.61)p=.59
(.34-2.29)p=.80
(.64B4.44)p=.29!
6
1, 7, 8, 10
4, 8, 10
!
!
2.88
1.13
1.46
6.81
–!
(.33-24.89)p=.34
(.32-3.91)p=.85
(.53-4.03)p=.46
(1.36-34.23)p=.020
6
1, 7, 8, 10
4, 8, 10
!

!

ADHD/!
ADD!
.93!!
(.47B1.83)p=.82!
1,!4,!8!
!
.83!!
(.10B7.11)p=.86!
1,!4,!8!

1.40!!
(.93B2.11)p=.11!
!
!
.612!!
(.08B4.49)p=.63!
Undiagnosed!
1.02!!
(.65B1.61)p=.93!
8,!9!
!
.52!!
(.07B3.89)p=.52!
8,!9!

Note: Analysis method: logistic regression. 1=female gender, 2=Sami ethnicity, 3= lower parental education, 4=self-efficacy, 5=parental involvement, 6=parental support, 7=peer support, 8=school-related stress,
9=negative life events, 10=anxiety/depression. Substance use (F10-19), psychotic (F20-29), mood (F30-39), anxiety (F40-49), eating disorder (F50.1-50.9), personality (F60-61), ADHD/ADD (F90.0-90.8) and
undiagnosed

!
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Supplement table S1 the relationship between self-reported dieting behavior and those treated eating disorder in adolescence and other
adolescent psychosocial problems.
Dieting
Adolescent problems
Psychosocial factors:
Self-efficacy (5-20)
Parental involvement (4-16)
Parental support (5-20)
Peer support (4-16)

(n=1409)

No
Dieting
(n=2538)

F-value

Treated eating
disorder
(n=51)

Not treated
eating disorder
(n=3891)

F-value

14.21
6.69
7.75
5.49

15.05
6.30
6.90
5.68

94.12p<.001
26.13p<.001
82.12p<.001
8.38p=.004

13.94
6.82
8.64
5.76

14.76
6.44
7.18
5.61

4.95p=.026
1.44p=.230
13.45p<.001
0.27p=.61

School-relates stress (4-12)
Adverse life events (0-11)
Anxiety/depression (1-4)

7.79
3.34
1.71

6.91
2.44
1.34

185.04p<.001
232.60p<.001
568.32p<.001

8.44
4.20
2.07

7.20
2.74
1.46

19.21p<.001
29.53p<.001
65.43p<.001

Note: analysis method: one-way ANOVA. Higher scores indicates increased problems with the included factors, except for self-efficacy higher scores indicate better self-efficacy.
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Kunnskapsevaluering)(GRADE))
Referanse:
Oellingrath IM, Hestetun I, Svendsen M V. Gender-specific association of weight perception and appearance satisfaction with slimming
attempts and eating patterns in a sample of young Norwegian adolescents. Public Health Nutr [Internet]. 2015;19(2):265–74.
Formål
To examine genderspecific associations of
weight perception and
appearance satisfaction
with slimming attempts
and eating patterns among
young Norwegian
adolescents.
Konklusjon)
Gender&differences&were&
observed&in&subjective&
body&concerns.&Perceived&
overweight&was&the&main&
predictor&of&slimming&
attempts&by&both&
genders.&Different&
aspects&of&body&
dissatisfaction&were&
related&to&different&food&
behaviors&in&boys&and&
girls&
Land
2010)
År data innsamling
Norway!

!

Materiale og metode
Study design: Cross-sectional study
Participants:
Children (n=469), mean age 12.7 years,
and parents.
Measures: Adolescent dietary data
were reported by parents using a
retrospective FFQ. Eating patterns were
identified using principal component
analysis. Adolescents’ reported weight
perception, appearance satisfaction and
slimming attempts.
Statistical analysis:
Gender differences were analyzed using
cross-tabulation and Pearson’s x2 test.
Associations between perceived
weight, appearance satisfaction and
slimming attempts/eating patterns were
examined using multiple logistic
regression analysis.

Resultater

Design: Tverrsnitt
Dokumentasjonsnivå

III

Grade:

Moderat

Diskusjon/kommentarer
Sjekkliste:
- Var studien basert på et tilfeldig utvalg fra en
egnet pasientgruppe? Ja
- Var det sikret at utvalget ikke var selektert? Ja
- Var inklusjonskriteriene for utvalget klart
definert? Ja
- Er svarprosenten høy nok? Ja
- Var alle pasientene i utvalget i samme stadium
av sykdom? Ikke relevant
- Var oppfølgningen tilstrekkelig
(type/omfang/tid) for å synliggjøre
endepunktene? Ikke relevant
- Ble objektive kriterier benyttet for å
vurdere/validere endepunktene? Ikke relevant
- Ved sammenlikninger av pasientserier, er
seriene tilstrekkelig beskrevet og prognostiske
faktorers fordeling beskrevet?
- Var registreringen av data prospektiv? Ja

Strengths
- the use of eating patterns derived from principal
component analysis
Limitations
Ethics: The study was conducted in
- Children’s self-reported appearance
accordance with the guidelines laid
satisfaction, perceived weight and slimming
down in the Declaration of Helsinki
attempts
and the research protocol was approved The main findings of the present study were that girls perceived
- Parents reported dietary data, so biases caused
by the Regional Committee for Ethics
by errors in memory and parental insight
themselves as overweight more often than boys and reported low
in Medical Research and the
- Limited to one Norwegian county
appearance satisfaction more frequently. Higher reported appearance
Norwegian Data Inspectorate.
- Cross-sectional design makes it impossible to
satisfaction among girls correlated with self-perceived thinness. Girls
who were dissatisfied with their appearance were generally more likely identify causal relationships.
to adhere to a low-fat, low-sugar eating pat- tern, a pattern often
associated with dieting and weight control.
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Referanse:))))))))

Gillen MM.
! Associations between positive body image and indicators of men’s and women’s mental and physical health.
Body Image [Internet]. 2015;13:67–74. Available from: http://dx.doi.org/10.1016/j.bodyim.2015.01.002
Formål)
The goal of this
study was to
examine
associations
between positive
body image and
various mental
and physical
health-related
indicators in
both men and
women
Konklusjon
Results suggest
that positive
body image has
significant
implications for
health and wellbeing beyond
objective body
size.
Land
USA
År data
innsamling
2014

Materiale)og)metode)
Study design: cross-sectional study.
Data collected at a non-residential
regional college of a large university
located in a suburban area in the
northeastern U.S
Participants:
Undergraduate students, n=284
Mean age= 20.14 years
60% female
Measures:
- Self-reported height and weight
- Positive body image was assessed
with the Body Appreciation Scale
- Depression was assessed with the
Center of Epidemiological Studies
Depression Scale
- Self-esteem was assessed with the
Rosenberg Self-Esteem Scale
- Dieting behavior was assessed with
the Unhealthy Dieting Behavior
subscale of the Weight Control
Behavior Scale
- Drive for muscularity was assessed
with the Drive for Muscularity Scale
- Skin type and skin protection
intension were also measured
Statistical analysis:
Correlation and stepwise linear
regression analyses was used
Ethics:
This study was approved by the
university’s Institutional Review
Board

Resultater)

Design:)Tverrsnitt)
Dokumentasjonsnivå/ )III)
Grade:/

)Moderat)

Diskusjon/kommentarer)
Sjekkliste:
- Var studien basert på et tilfeldig utvalg fra
en egnet pasientgruppe? Ja
- Var det sikret at utvalget ikke var selektert?
Ja
- Var inklusjonskriteriene for utvalget klart
definert? Ja
- Er svarprosenten høy nok? Ikke nevnt
- Var alle pasientene i utvalget i samme
stadium av sykdom? Ikke relevant
- Var oppfølgningen tilstrekkelig
(type/omfang/tid) for å synliggjøre
endepunktene? Ikke relevant
- Ble objektive kriterier benyttet for å
vurdere/validere endepunktene? Nei
- Ved sammenlikninger av pasientserier, er
seriene tilstrekkelig beskrevet og prognostiske
faktorers fordeling beskrevet? Ja
- Var registreringen av data prospektiv? Ja

Strengths
- the study included a racially/ethnically
Results show that individuals with higher positive body image reported fewer depressive diverse sample of both men and women
symptoms, higher self-esteem, fewer unhealthy dieting behaviors, a lower drive for
- the measurements used have been validated
muscularity, and greater intentions to protect their skin from UV exposure and damage. by several studies before
These findings occurred independent of BMI. That is, regardless of individuals’ actual
Limitations
body size, those who have higher positive body image experience better mental and
- Small sample
physical health outcomes. How individuals feel about their bodies seems to matter more - The survey was self-report with the risk of
than their objective size for the studied mental and physical health-related indicators.
information bias
- The sample included students enrolled in
Gender did not moderate these associations; thus, connections between positive body
psychology courses in the U.S, so
image and health-related indicators were similar for women and men.
generalizability beyond this population may
be limited
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Referanse:
Micali N, Ploubidis G, De Stavola B, Simonoff E, Treasure J. Frequency and patterns of eating disorder symptoms in early adolescence. J
Adolesc Heal [Internet]
Formål
The aim of this study
was to determine the
prevalence of ED
symptoms in early
adolescence, derive
symptoms dimensions,
and determine their
effects on social and
psychological
outcomes and
subsequent BMI
Konklusjon
Eating disorder
cognitions are
common among young
teenage girls. Eating
disorder symptoms
have adverse crosssectional and distal
consequence, in
particular on
increasing weight 2
years later.
Land
England
År data innsamling
1991-2006

!

Materiale og metode
Study design: Cohort study

Resultater
Eating disorder behaviors and cognitions overall were more common in
girls.
Extreme levels of fear of weight gain, avoidance of fattening foods, and
Participants: Data on 7,082
distress about weight and shape were common among girls (11%). Three
adolescents aged 13 years from the ED symptoms dimensions were identified: bingeing/overeating,
Avon Longitudinal Study of
weight/shape concern and weight-control behaviors, and food restriction.
Parents and Children (ALSPAC).
Measures:
- Developmental and Well-being
Assessment (DAWBA).
- BMI: objective weight and height
was measured at the ALSPAC
base
- Sociodemographic data were
obtained from parents
Statistical analysis:
Exploratory structural equation
models were used to derive ED
symptoms dimensions separately
by sex and to relate these to
contemporary outcomes
(impairment, burden, and
emotional and behavioral
disorders) and a distal outcome
(objective BMI at age 15 years).
Ethics: the study was approved by
the Institute of Psychiatry Ethics
committee, the ALSPAC Law and
Ethics Committee, and the local
research ethics committees.

Bingeing/overeating was strongly associated with higher functional
impairment, family burden, and comorbid psychopathology.
Bingeing/overeating and weight/shape concern and weight-control
behaviors predicted higher BMI 2 years later, whereas food restriction
predicted lower BMI. These effects did not change when BMI at age 13
years was included in the model.

Design: Kohortestudie
Dokumentasjonsnivå
Grade:

IIa
Moderat

Diskusjon/kommentarer
Sjekkliste:
Var gruppene sammenliknbare i forhold til viktige
bakgrunnsfaktorer? Ja
Er gruppene rekruttert fra samme
populasjon/befolkningsgruppe? Ja
Var de eksponerte individene representative for en
definert befolkningsgruppe/populasjon? Ja
Var studien prospektiv? Ja
Ble eksposisjon og utfall målt likt og pålitelig i de to
gruppene? Ja
Ble mange nok personer i kohorten fulgt opp? Ja
Er det utført frafallsanalyser? Nei
Var oppfølgingstiden lang nok til å påvise positive
og/eller negative utfall? Nei
Er det tatt hensyn til viktige konfunderende faktorer
i design/gjennomføring? Ja
Er den som vurderte resultatene (endepunktene)
blindet gruppetilhørighet? Ikke nevnt
Strengths:
- Large community-based sample
- They used a validated measure that closely reflects
DSM and ICD diagnostic criteria for eating disorder.
- A wealth of data is available on potential
confounders.
Limitations:
- Parental report was used to measure ED symptoms,
psychopathology, impairment, and burden. This
could have resulted in an underestimation of purging
and related behaviors.
- Attrition was present
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Referanse:
Neumark-Sztainer D, Wall M, Larson NI, Eisenberg ME, Loth K. Dieting and disordered eating behaviors from
adolescence to young adulthood: Findings from a 10-year longitudinal study. J Am Diet Assoc [Internet].
2011;111(7):1004–11. Available from: http://dx.doi.org/10.1016/j.jada.2011.04.012
Formål
To examine the prevalence
and tracking of dieting,
unhealthy and extreme
weight control behaviors,
and binge eating from
adolescence to young
adulthood
Konklusjon
Study findings indicate
that disordered eating
behaviors are not just an
adolescent problems, but
continue to be prevalent
among young adults.

Land
USA
År data innsamling
1999-2010

!

Materiale og metode
Study design: Population-based, 10year longitudinal study
Participants: n = 2,287 young adults.
- a younger group: mean age 12.8 years
at baseline and 23.2 years at follow-up
- an older group: mean age 15.9 at
baseline and 26.2 years at follow-up.
Measures: The EAT-survey was used to
measure dieting, unhealthy and extreme
weight controls behaviors and binge
eating.
Sex, age, race/ethnicity, and
socioeconomic status were based on
self-reports
Statistical analysis:
Generalized estimating equations and
log binomial models were used. P values
and 95% CI for relative risks were
calculated based on the likelihood ratio
test. SAS version 9.2 was used for all
analyses.
Ethics: all study protocols were
approved by the University of
Minnesota’s Institutional Review Board
Human Subjects Committee. Parental
consent and written assent from
participants was obtained at baseline.

Resultater
Among both age cohorts of girls, the prevalence of dieting remained
fairly constant from adolescence through young adulthood (see
figure). Among boys, the prevalence of dieting stayed constant over
time in the younger age cohort, but significantly increased in the older
cohort (see figure).

Design: Kohortestudie
Dokumentasjonsnivå
Grade:

IIb
Moderat

Diskusjon/kommentarer
Sjekkliste:
Var gruppene sammenliknbare i forhold til
viktige bakgrunnsfaktorer? Ja
Er gruppene rekruttert fra samme
populasjon/befolkningsgruppe? Ja
Var de eksponerte individene representative for
en definert befolkningsgruppe/populasjon? Ja
Var studien prospektiv? Ja
Ble eksposisjon og utfall målt likt og pålitelig i de
to gruppene? Ja
Ble mange nok personer i kohorten fulgt opp? Ja
Er det utført frafallsanalyser? Nei
Var oppfølgingstiden lang nok til å påvise
positive og/eller negative utfall? Ja
Er det tatt hensyn til viktige konfunderende
faktorer i design/gjennomføring? Nei
Er den som vurderte resultatene (endepunktene)
blindet gruppetilhørighet? Ikke nevnt

Strengths
- Large population-based sample
- Long follow-up period
- The use of two age cohorts
Limitations
- Dieting and disordered eating were assessed
In younger girls, the prevalence of unhealthy weight control behaviors with brief self-reported measures and frequency
remained constant from early adolescence to early young adulthood
of use of behaviors was not assessed
(see figure). Among older girls, the prevalence of unhealthy weight
- There was attrition from the original study
control behaviors showed a statistically significant decrease from
population
middle adolescence to middle young adulthood.
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Referanse:
Abebe DS, Lien L, Von Soest T. The development of bulimic symptoms from adolescence to young adulthood in females and
males: A population-based longitudinal cohort study. Int J Eat Disord. 2012;45(6):737–45.
Formål
To investigate agerelated trends in
bulimic symptoms
and associated
putative risk factors
among Norwegian
youth

Materiale og metode
Study design: Cohort study

Participants:
Data from the longitudinal
study “Young in Norway”.
A sample of 3,150 participants
(45,1% males and 54,9%
females) was prospectively
followed for 11 years at three
times points from adolescence
Konklusjon
to adulthood
Mid-adolescence for - 1992 (T0), 1994 (T1), 1999
females and early 20s (T2) and 2005 (T3).
for males represent
high-risk periods for Overall response rate was 67%.
developing bulimic
symptoms. These
Measures:
symptoms is related to - Bulimic Investigatory Test,
changes related to
Edinburgh (BITE).
BMI, appearance
- Body Areas Satisfactions
satisfaction, alcohol
Scale (BASS).
consumption,
- Depressive Mood Inventory.
symptoms of anxiety - Hopkins Symptoms
and depression, and
Checklist.
cohabitation status
- Global Self-Worth subscale
Land
Norway
Statistical analysis:
År data innsamling
Linear random coefficient
1992-2005
models were applied
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Resultater
Figure1: for females, bulimic symptoms increased from age 14 to 16
and declined slowly thereafter. For males, the symptoms decreased
between ages 14 and 16 and returned in the early 20s. Females had
higher levels of symptoms than males at every age.
Figure 1: mean with 95% CI of the BITE score in males and females
from adolescence to young adulthood.

Design: Kohortestudie
Dokumentasjonsnivå
Grade:
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Diskusjon/kommentarer
Sjekkliste:
Var gruppene sammenliknbare i forhold til viktige
bakgrunnsfaktorer? Ja
Er gruppene rekruttert fra samme
populasjon/befolkningsgruppe? Ja
Var de eksponerte individene representative for en definert
befolkningsgruppe/populasjon? Ja
Var studien prospektiv? Ja
Ble eksposisjon og utfall målt likt og pålitelig i de to
gruppene? Ja
Ble mange nok personer i kohorten fulgt opp? Ja
Er det utført frafallsanalyser? Nei
Var oppfølgingstiden lang nok til å påvise positive og/eller
negative utfall? Ja
Er det tatt hensyn til viktige konfunderende faktorer i
design/gjennomføring? Ja
Er den som vurderte resultatene (endepunktene) blindet
gruppetilhørighet?

Strengths
- Longitudinal. Large sample
- The study provides information about developmental trends
and putative risk factors that may have important implications
Age-associated trends in body mass index, appearance satisfaction,
for understanding the preventive management of bulimic
and symptoms of anxiety and depression were associated with some of disorders.
the trends for both genders. For females, changes in alcohol
Limitations
consumption and cohabitation status functioned as predictors of the
- Could not delineate the temporal order between bulimic
changes in the level of bulimic symptoms from adolescence to
symptoms and the putative risk factors.
adulthood.
- Bulimic symptoms are measured by survey only, no
information about the diagnosis of bulimic disorder
- Factors related to family relationships, adverse life-events,
perfectionism, drive for thinness, and thin-ideal internalization
were not included in this stud
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