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Abstract

Background: Persistent health challenges are increasing throughout the world. It has been shown that adolescents
with persistent health challenges are at greater risk of having mental health problems than their healthy peers.
However, these studies are mainly cross-sectional, and little is known about the transition to adulthood. Thus, the
aim of this study was to examine how mental health problems in adolescents and young adults with persistent
health challenges vary during adolescence and in the transition to young adulthood.

Methods: The study used longitudinal and time-series data from the “Young in Norway” study. A sample of adolescents
was prospectively followed from adolescence to young adulthood with measures at four different time points
(n = 3,087; T1–T4): 2921 adolescents (12–19 years) participated at T1 and T2, while 2448 young adults participated
at T3 and T4. Persistent health challenges, age, gender, mental health problems and parental socio-economic
status were measured in the longitudinal survey. Regression models were applied to estimate associations between
persistent health challenges (understood as having a chronic health condition or disability) and mental health
problems during adolescence and young adulthood. Different models were tested for chronic health conditions
and disability.

Results: Adolescents with disability had higher scores for depressive and anxiety symptoms, loneliness and self-
concept instability, and lower scores for self-worth, appearance satisfaction, scholastic competence and social
acceptance compared with adolescents without disability. In young adulthood, there were also significant associations
between disability and most mental health problems. The longitudinal associations between chronic health conditions
and mental health problems during adolescence and young adulthood showed that significant associations between
chronic health conditions and mental health problems were only found during adolescence.

Conclusions: This longitudinal survey revealed that on average, adolescents with disability had more mental health
problems than those with a chronic health condition. In addition, the problems followed into adulthood for
adolescents with disability. Thus, disability seems to be a much higher risk factor for developing and maintaining
mental health problems than having a chronic health condition. These findings need to be followed up in further
studies.
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Background
The incidence and prevalence of persistent health chal-
lenges are increasing throughout the world, and chronic
conditions and disability are emerging as major health
problems in society [1]. ‘Persistent health challenges’ is
a collective term pointing to health conditions and dis-
ability that affect daily living in various ways and calls
for attention from self, caregivers and the health-care
system to reduce the negative impact of the condition
and secure optimal health and functioning. The World
Health Organization (WHO) has proposed a frame-
work to understand and measure disability, which cap-
tures the level of functioning in six domains of life [2]:
1. Cognition (understanding and communicating); 2.
Mobility (moving and getting around); 3. Self-care (at-
tending to one’s hygiene, dressing, eating and staying
alone); 4. Getting along (interacting with other people);
5. Life activities (domestic responsibilities, leisure,
work and school); 6. Participation (joining in commu-
nity activities, participating in society). Diseases, injur-
ies or congenital conditions might affect all of these
areas or just one or two. A person’s functional ability
and level of disability will, depending on how the con-
dition is perceived and coped with, presumably have an
impact on the mental health and quality of life of that
person.
The prevalence of persistent health challenges among

adolescents is difficult to assess because of the lack of
quality data specifically on this age group and the diver-
sity in methodology and definitions used [1]. However,
it is reasonable to estimate that 10–15 % of Norwegian ad-
olescents have significant ongoing health-care needs re-
lated to chronic health conditions or disability [1, 3, 4].
Persistent health challenges impact adolescents’ lives in
various ways depending on the nature and severity of
the challenge. However, adolescents living with a per-
sistent health challenge, understood as a chronic health
condition or disability, have been shown to be subject
to reduced health-related quality of life [5–9]. In
addition, it has been shown that emotional, behavioural
and developmental problems are associated with per-
sistent health challenges during adolescence [10–12].
Persistent health challenges may hinder the develop-
ment of independence, social functioning, peer relation-
ships and self-esteem, all of which are particularly
important during adolescence and the transition to
young adulthood [13]. Living with a persistent health
challenge can be strenuous in itself, can lead to absence
from school and poor school performance, and is also
associated with emotional behavioural problems such as
anxiety and depression, which again can result in social
withdrawal [1, 14–16]. School attendance is important
for participation in the academic, social and cultural
communities, which provide opportunities for the
future. It is important to be aware that the negative ef-
fects of such developmental experiences can follow into
adulthood and affect learning and work achievements
through the transition from adolescence to young
adulthood [17–19].
So far, research has shown that adolescents with persist-

ent health challenges are at greater risk of having mental
health problems than their healthy peers [10, 11, 15].
However, most studies on this issue have been cross-
sectional, and there is little information regarding the
development of mental health problems over time for
adolescents and young adults with persistent health
challenges. To better understand the challenges adoles-
cents and young adults living with a chronic health
condition or disability face, and how they vary over
time, we analysed data from a longitudinal Norwegian
study “Young in Norway”. Greater knowledge of these
matters will enable increased awareness of the associ-
ations between mental health problems and persistent
health challenges, specifically how they develop with
increasing age, and further, may warrant interventions
that target these problems.
In the present study, we targeted adolescents and

young adults living with diabetes, asthma or allergy, and
selected disabilities (i.e., learning problems and physical
impairments). Diabetes and asthma/allergy are well-
known chronic health conditions. The incidence of
asthma is measured in different ways, and varies with
how asthma is defined and which methods are used to
measure it. Figures from Norway show that the inci-
dence is roughly the same as in other Nordic countries,
but lower than in English-speaking countries. According
to Norwegian research, between 5 and 11 % of 10-year-
olds have asthma, which is more frequent in early child-
hood than in adolescence and adulthood. About half of
the children have “grown out of” the disease by the age
of 10 [3]. In Norway, type 1 diabetes among children
and adolescents is increasing, with the incidence cur-
rently at 28/100,000 per year in children below the age
of 15 [4]. Because of the large variety in definitions of
disability, we were not able to find numbers describing
the prevalence of the selected forms of disability in the
present study.
In this paper, we compared mental health status be-

tween adolescents with and without persistent health
challenges (diabetes, asthma or allergy, and selected dis-
abilities) during adolescence and young adulthood. How-
ever, the main aim of this study was to examine how
mental health problems vary during adolescence and in
the transition to young adulthood in individuals with
persistent health challenges. In addition, it aimed to in-
vestigate whether gender and parental socio-economic
status (SES) could contribute to explaining variations in
mental health problems.
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Methods
Procedure and participants
Data were analysed from the Norwegian longitudinal
study “Young in Norway”, which was conducted at four
time points: 1992 (T1), 1994 (T2), 1999 (T3) and 2005
(T4) (Fig. 1). The initial sample at T1 was composed of
12,655 students in grades 7–12 (12–20 years of age) at
67 representative schools in Norway, with each grade be-
ing equally represented. Every school in the country was
included in the register from which the schools were se-
lected, and the sample was stratified according to geo-
graphical region and school size, which in Norway is
closely related to the degree of urbanization. Each
school’s sampling probability was proportional to the
number of students at the school, thus providing an
equal probability of selection for each student. The re-
sponse rate at T1 was 97 % (n = 12,287).
Fig. 1 A flow chart of participation in the Young in Norway study
In 1994, three of the participating schools at T1 were
not part of the follow-up study (T2; ages 14–22), and at
another school, a burglary in the school’s archives re-
sulted in the loss of the project’s identification records.
In total, 9,679 students at 63 schools were eligible to
complete the T2 questionnaire. Because a considerable
proportion of the students had completed their three-
year track at the junior or senior high school they were
attending at T1, the subjects who were no longer at the
same school at T2 received the questionnaire by mail.
For this group, the response rate was 68 % (n = 3,783),
whereas those still at their original schools had a re-
sponse rate of 92 % (n = 4,187). The overall response rate
at T2 was 79 %.
At T3, only students who had completed the question-

naire in school at T2 (n = 3,844) were followed up be-
cause of the comparatively lower response rate among
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those receiving the questionnaire by mail. As such, those
who responded by mail at T2 (n = 3,783) were not in-
cluded in the follow-ups at T3 and T4. Because the
survey was originally planned as a two-wave study, in-
formed consent had to be obtained again at T2 for
follow-up at T3. Of the total number of consenting
individuals at T2 (n = 3,507, 91.2 %), 2,923 (83.8 %)
responded to the questionnaire that they received by
mail at T3 (ages 19–28), representing an overall re-
sponse rate of 68 %.
In 2005 (T4), all persons who had consented to the

follow-up at T2 were again invited to participate (ages
25–34). In total, 2,890 of the 3,507 potential participants
(82.4 %) completed the questionnaire, resulting in an
overall response rate of 67 %. See Fig. 1 for the flow of
participation in the Young in Norway study.
For the purposes of this study, to examine longitudinal

associations between mental health status and persistent
health challenges during adolescence and young adult-
hood, those who had responded at T1 and T2, and T3
or T4 were first selected (n = 3,087, 45.5 % males and
54.5 % females). The sample populations were further
limited to represent the adolescence period of T1–T2 (n
= 2,921; ages 12–19 years) and the young adulthood
period of T3–T4 (n = 2,448; ages 20–34 years).
In addition, even though a large proportion of the

sample that did not respond to the questionnaires at T3
and T4 were planned non-responders, analyses were
conducted to explore the potential impact of variables
on attrition. More specifically, we performed a multiple
logistic regression to investigate whether variables at T1
predicted drop-out at T2, T3 or T4. The results of these
analyses revealed that older age, male gender, more oc-
casions of alcohol intoxication over the past year and
higher perceived parental overprotectiveness signifi-
cantly predicted higher chances of drop-out at T2, T3 or
T4 (p < 0.05). Lower scores for parental care and loneli-
ness also predicted drop-out (p < 0.05).

Measures
All variables were based on self-report questionnaires.
Persistent health challenges refer to chronic health con-
ditions and disabilities. Participants at T1 and T2 were
asked to indicate any disease or injury that had lasted
for more than half a year and limited their daily activ-
ities. Having asthma at T1 or asthma/allergy at T2 or
diabetes at T2 were included to indicate chronic health
problems. Because the study questionnaire at T2 com-
bined the presence of asthma or allergy into a single
item, we could not separate those who reported asthma
only. For disability, participants reported difficulties with
speaking, reading and writing, and having physical dis-
ability at T1, and indicated being dyslectic, and having
impaired vision, hearing and movement disability at T2.
The presence of one of these problems at T1 or T2 was
defined as disability.

Mental health variables
Negative affectivity, including symptoms of depression
and anxiety, was measured with a 12-item short version
of the Hopkins Symptom Checklist [20]. Using a re-
sponse scale of 1–4, participants were asked to restrict
their ratings to the preceding week. Mean scores were
calculated, with high scores indicating high levels of
negative affectivity. The scale revealed satisfactory in-
ternal consistency on all occasions, with α values of 0.87,
0.88, 0.89 and 0.89 at T1, T2, T3 and T4, respectively.
General self-worth was measured using the Global

Self-Worth Subscale from a revised version of Harter’s
Self-Perception Profile for Adolescents [21, 22]. Five
items assess how an adolescent views him- or herself,
with the response options ranging from 1 (“corresponds
very poorly”) to 4 (“corresponds very well”). Higher
mean scores reflect high self-worth. The scale had an ac-
ceptable internal consistency on all occasions: 0.70, 0.75,
0.75 and 0.78 at T1, T2, T3 and T4, respectively.
Appearance satisfaction was assessed by the Body

Areas Satisfaction Scale (BASS) [23]. The scale consists
of seven items rating the individual’s level of satisfaction
with the following seven body areas: face, lower torso,
mid-torso, upper torso, muscle tone, weight and height.
Responses were rated on a five-point Likert scale and
varied from 1 (“very dissatisfied”) to 5 (“very satisfied”).
A mean score was computed, with high scores indicating
a high level of satisfaction. The BASS scale showed ac-
ceptable validity and high test–retest reliability; one-
month test–retest coefficients were 0.86 for males and
0.74 for females [24]. The scale demonstrated good in-
ternal consistency at each survey point with α = 0.80,
0.81, 0.82 and 0.82 at T1, T2, T3 and T4, respectively.
Loneliness was measured by a five-item version of the

UCLA Loneliness Scale [25], with each item having re-
sponse options ranging from 1 (“never”) to 4 (“often”).
This shortened version of the scale has been used as an
adequate alternative to the longer 20-item version of the
loneliness scale [26]. A higher mean score reflects
greater loneliness. The five-item scale exhibited some-
what low internal consistency at T1 (α = 0.65), but ac-
ceptable α-values at the remaining three time points,
with α = 0.72, 0.76 and 0.78 at T2, T3 and T4,
respectively.
Alcohol intoxication was measured by asking partici-

pants to indicate how often they had “drunk so much
that you felt clearly intoxicated” during the preceding
12 months, and the response scale ranged from 1
(“never”) to 6 (“more than 50 times”). Such self-report
measures of substance use behaviours have showed good
validity and reliability [27, 28]. Test–retest correlations



Table 1 Prevalence of different forms of disabilities reported at
T1 and T2

Forms of disabilities Number Percent

T1

Difficulty with speaking 49 1.64

Difficulty with reading and writing 187 6.25

Having physical disability 53 1.77

T2

Being dyslectic 46 1.47

Having impaired vision 143 4.58

Having impaired hearing 22 0.70

Having movement disability 46 1.47

Having one of learning disabilities at T1/T2 230 7.88

Having one of physical disabilities at T1/T2 232 7.75

T survey time point
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were high and ranged from 0.72 to 0.83 [27]. High mean
scores indicate a high level of alcohol use.
Self-concept instability was measured using a revised

version of Rosenberg’s Stability of Self Scale [29], which
has four items, each with a response scale ranging from
1 to 4. High scores indicate an unstable perception of
self [29, 30]. The internal consistency was satisfactory at
each survey point: 0.81, 0.86, 0.88 and 0.89 at T1, T2, T3
and T4, respectively.
Scholastic competence and social acceptance were

measured by the revised version of Self-Perception Pro-
file for Adolescents [21, 22]. Each subscale included five
items with response options ranging from 1 (“corre-
sponds very poorly”) to 4 (“corresponds very well”). High
mean scores indicate a high level of perceived self-
concept towards scholastic competence and social ac-
ceptance. Because the scholastic competence subscale
was not assessed at T3 or T4, we only used it during
adolescence. The internal consistency of the scholastic
competence subscale was 0.68 and 0.70 at T1 and T2,
respectively, and for the social acceptance subscale it
was 0.70, 0.74, 0.78 and 0.82 at T1, T2, T3 and T4,
respectively.
Age and gender were recorded in all surveys. Male

was coded as “0” and female as “1”. Parental SES was de-
termined from the adolescents’ reports of maternal and
paternal occupation at T1. Occupations were categorized
according to the ISCO-88 classification [31]. All parents
were assigned to one of five categories; 1 (manual
workers), 2 (primary industry workers), 3 (lower profes-
sional workers), 4 (middle professional workers), and 5
(professional leaders). The combined scores of both par-
ents’ categories were used to indicate parental SES, and
also used as a dichotomy variable to indicate high paren-
tal SES (middle professional workers and professional
leaders) and low parental SES (other categories).

Statistical analysis
Linear random intercept models were employed to in-
vestigate associations between mental health problems
and persistent health challenges during adolescence and
young adulthood. Such models have the great advantage
of controlling for dependence among repeated responses
of a subject [32]. The random intercept explains the
average variability between subjects at starting age, and
the random slope refers to the average variability be-
tween subjects over age. The fixed part of the model,
explaining changes in the mean scores of mental health
problems over age groups, is presented and discussed in
this paper.
We performed a series of regression models during

adolescence and young adulthood, where each mental
health problem was added as an outcome, and persistent
health challenges added as a covariate, and controlled
for gender, age and parental SES. Further, in order to in-
vestigate risk differences across gender and parental SES
during adolescence and young adulthood, the two-way
interaction terms persistent health challenges * gender/
persistent health challenges * parental SES were separately
added into multiple regression models. We then com-
pared average risk differences (i.e., using margins and
nlcom commands) for mental health problems between
females and males, and high versus low parental SES. For
all analyses, a P value < 0.05 was considered statistically
significant. Maximum likelihood estimates were applied.
We used Stata SE/11 for Windows for all analyses.

Results
Descriptive summary
In this study, 12.9 % (n = 400; 52 % females and 48 %
males) and 11.6 % (n = 359; 60 % females and 40 %
males) reported disability and chronic health conditions
at T1 and T2, respectively. Table 1 provides supplemen-
tary information on the prevalence of different forms of
disability included. This shows that among individuals
with disability in this study, 50 % have one kind of learn-
ing disability and 50 % have a physical disability. The de-
scriptive summary of study variables is presented in
Table 2. Adolescents (T1 or T2) reported higher symp-
toms of depression and anxiety, loneliness and self-
concept instability than young adults (T3 or T4), while
young adults reported more alcohol intoxication and so-
cial acceptance than adolescents. Analyses of variance
with Bonferroni corrections were used for mean com-
parisons across time points (see Table 1).

Longitudinal associations between disability and mental
health problems
As shown in Table 3, in order to examine associations
between disability and mental health problems, we



Table 2 Descriptive summary of the study participants over time (n = 3,087)

Variables Time 1 Time 2 Time 3 Time 4 Bonferroni test

M (SD) M (SD) M (SD) M (SD) (P < 0.05)

Age 14.89 (1.7) 16.38 (1.70) 21.84 (1.76) 28.35 (1.70) -

Depressive symptoms 1.74 (0.56) 1.76 (0.58) 1.72 (0.59) 1.59 (0.57) c, e, f

Anxiety symptoms 1.47 (0.46) 1.47 (0.47) 1.42 (0.46) 1.35 (0.43) b, c, d, e, f

Loneliness 1.87 (0.54) 1.83 (0.55) 1.81 (0.50) 1.77 (0.50) b, c, e,

Self-worth 2.88 (0.55) 2.55 (0.33) 2.57 (0.31) 2.54 (0.29) a, b, c, d, f

Appearance satisfaction 3.43 (0.65) 3.46 (0.66) 3.49 (0.65) 3.49 (0.62) c

Scholastic competence 2.88 (0.51) 2.91 (0.54) - - a

Social acceptance 3.07 (0.50) 3.16 (0.51) 3.21 (0.51) 3.21 (0.52) a, b, c, d, e

Alcohol intoxication 1.88 (1.41) 2.48 (1.60) 3.76 (1.52) 3.47 (1.54) a, b, c, d, e, f

Self-concept instability 2.62 (0.65) 2.49 (0.70) 2.33 (0.75) 2.13 (0.73) a, b, c, d, e, f

M mean, SD standard deviation
a: significant mean difference between Time 1 and Time 2; b: significant mean difference between Time 1 and Time 3; c: significant mean difference between
Time 1 and Time 4; d: significant mean difference between Time 2 and Time 3; e: significant mean difference between Time 2 and Time 4; f: significant mean
difference between Time 3 and Time 4
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conducted a series of linear random intercept models
(fixed effects) during adolescence and young adulthood.
The regression estimates in Table 3 were adjusted for
gender, age and parental SES. Except for alcohol intoxi-
cation, significant associations were found between all
mental health problems and disability during adoles-
cence (P < 0.05); adolescents with disability had higher
scores for depressive and anxiety symptoms, loneliness
and self-concept instability, and lower scores for self-
worth, appearance satisfaction, scholastic competence
and social acceptance compared with adolescents with-
out disability.
In young adulthood, there were also significant associ-

ations between disability and most mental health prob-
lems, except that associations with self-worth and self-
Table 3 Linear random intercept models for longitudinal
associations between disability and mental health problems
during adolescence and young adulthood

Mental health problems Adolescence
(n = 2,921; 12–19 yrs)
β (se)

Young adulthood
(n = 2,448; 20–34 yrs)
β (se)

Depressive symptoms 0.13 (0.03)*** 0.09 (0.03)*

Anxiety symptoms 0.10 (0.02)*** 0.10 (0.02)***

Loneliness 0.16 (0.03)*** 0.11 (0.03)***

Self-worth −0.09 (0.02)*** −0.01 (0.01)

Appearance satisfaction −0.13 (0.03)*** −0.11 (0.03)**

Scholastic competencea −0.17 (0.02)***

Social acceptance −0.08 (0.02)*** −0.10 (0.03)**

Alcohol intoxication −0.01 (0.06) −0.18 (0.08)*

Self-concept instability 0.08 (0.03)** 0.07 (0.04)

β regression estimates adjusted for gender, age and parental, SES se:
standard error
* P < 0.05; ** P < 0.01; *** P < 0.001
aScholastic competence was only measured during adolescence
concept instability were non-significant (P > 0.05), and
young adults with disability reported significantly lower
alcohol intoxication than those without disability.
We then investigated whether gender and parental

SES moderate associations between disability and mental
health problems. Interaction terms between gender and
disability were significant for loneliness (β = −0.11, P <
0.05) and scholastic competence (β = 0.13, P < 0.01) dur-
ing adolescence, indicating that adolescent females with
disability had a lower score for loneliness as well as
higher scholastic competence. As to interaction terms
between parental SES and disability, significant associa-
tions were found for depressive symptoms (β = 0.11, P <
0.05) and self-worth (β = −0.09, P < 0.05) during adoles-
cence, revealing that adolescents with disability and low
parental SES had more depressive symptoms and lower
self-worth. Non-significant interaction terms between
disability and gender or parental SES were found during
young adulthood.
Results presented in Table 3 are, with a few excep-

tions, consistent when analyses are stratified by learning
and physical disabilities.

Longitudinal associations between chronic health
conditions and mental health problems
Table 4 shows the results of longitudinal associations be-
tween chronic health conditions and mental health
problems during adolescence and young adulthood. A
similar modelling approach and analysis to those used
for the results shown in Table 2 were applied. Significant
associations between chronic health conditions and
mental health problems were found only during adoles-
cence, where adolescents with chronic health conditions
reported more symptoms of depression and anxiety, and
lower appearance satisfaction than those without chronic



Table 4 Linear random intercept models for longitudinal
associations between chronic health problems and mental
health problems during adolescence and young adulthood

Mental health problems Adolescence
(n = 2,921; 12–19 yrs)
β (se)

Young adulthood
(n = 2,448; 20–34 yrs)
β (se)

Depressive symptoms 0.10 (0.02)*** 0.02 (0.02)

Anxiety symptoms 0.08 (0.02)*** 0.03 (0.02)

Loneliness 0.02 (0.02) 0.02 (0.02)

Self-worth −0.02 (0.02) −0.02 (0.02)

Appearance satisfaction −0.06 (0.02)* −0.02 (0.03)

Scholastic competencea −0.03 (0.02)

Social acceptance −0.03 (0.02) −0.03 (0.02)

Alcohol intoxication 0.01 (0.06) −0.04 (0.07)

Self-concept instability 0.01 (0.02) 0.01 (0.03)

β regression estimates adjusted for gender, age and parental, SES se:
standard error
* P < 0.05; ** P < 0.01; *** P < 0.001
aScholastic competence was only measured during adolescence
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health conditions. Associations between chronic health
conditions and mental health problems during young
adulthood were not significant (P > 0.05). Moreover,
there were no significant interaction terms between
chronic health conditions and gender or parental SES.

Discussion
The findings of this study clearly reveal that adolescents
living with persistent health challenges are more subject
to mental health problems than their healthy peers. Ado-
lescents with disability scored significantly worse than
their peers without disability on the majority of the
scales used to measure mental health problems. Adoles-
cents with a chronic health condition also had signifi-
cantly more mental health problems than their healthy
peers, but only on a few scales; anxiety symptoms, de-
pressive symptoms and appearance satisfaction. Different
patterns of development over time and the presence of
mental health problems were seen between young
people with disability and young people with a chronic
health condition.
The finding that adolescents with disabilities are at

greater risk of having mental health problems than their
non-disabled peers is consistent with the literature in
the field [33–35]. For instance, a recent Swedish study
showed that adolescents with impairments, particularly
girls and those with multiple impairments, have consid-
erably worse mental health than others [34].
Our study indicates that parental SES moderates asso-

ciations between disability and mental health problems
in adolescents with disability. So far, few studies exist
about modifiable factors that can predict the develop-
ment of mental health problems. However, a large Euro-
pean longitudinal study of adolescents with cerebral
palsy showed that psychological problems in early child-
hood persisted into adolescence [36]. Further, early
childhood factors, such as psychological problems and
parental stress, predicted adolescent participation largely
through their persistence into adolescence [36]. Parental
stress was not measured in our study; however, signifi-
cant associations were found for depressive symptoms
and self-worth during adolescence, revealing that adoles-
cents with disability and low parental SES had more de-
pressive symptoms and lower self-worth. It could be
assumed that low parental SES might be associated with
parental stress, and thus might also be associated with
social participation; however, this needs further study.
Honey and colleagues [37] suggested, as a result of their
study on the impact of social conditions on the mental
health of young people with disability, that disability rep-
resents a potential adversity that might be improved by
the effects of wealth and social support.
Many adolescents living with disability experience re-

stricted participation in life situations ranging from leis-
ure activities to education and social roles [38].
Transitioning into adulthood, they remain at higher risk
of social disadvantage depending on the type and sever-
ity of the impairment [39]. In the present study, mental
health problems in adolescence continued into early
adulthood in all areas except for self-worth and stability
of self. One explanation for this might be that adoles-
cence is a challenging period for everybody, but in par-
ticular for young people with disability who are adapting
to the changes of puberty and forming their identities
[40]. On reaching adulthood, these individuals have, to a
greater extent, come to terms with who they are. How-
ever, our findings show that young adults with disability
continue to be lonelier, experience more anxiety and de-
pression, are more dissatisfied with their appearance and
experience lower social acceptance then those without
disability. Mental health problems in individuals with
disability are further associated with participation in life
[36] in terms of independent living, establishing a family,
educational attainment, employment and lower annual
income [19, 39].
The finding of our study that young adults with dis-

ability have fewer episodes of alcohol intoxication than
their able-bodied peers are in contrast to research re-
ported elsewhere. A review of the literature showed that
adolescents and young adults with special health-care
needs are at greater risk of engaging in risk behaviour
such as smoking and use of alcohol and drugs [41].
This study indicated that adolescent females with dis-

ability had a lower loneliness score and higher scholastic
competence than adolescent boys. Gender differences in
loneliness might be explained by different patterns of so-
cial interaction in boys and girls. Boys, to a larger extent
than girls, socialize through sports and physical activity,
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which might be limited by their disability; however, this
needs further investigation [42]. Higher scholastic
achievement in adolescent girls is found in general [43].
However, the association between scholastic achieve-
ment and perceived scholastic competence is not en-
tirely clear, and other studies have found no significant
gender differences in perceived scholastic competence in
adolescence [44].
Our findings revealed that young adults with disability

continue to have more mental health problems than
young adults without disability, but no such associations
were found for young adults with chronic conditions
compared with those without persistent health chal-
lenges. However, the adolescents with chronic health
conditions of asthma alone, asthma and allergy, or dia-
betes had significantly more depressive symptoms, more
anxiety symptoms and were less satisfied with their ap-
pearance than those without chronic health conditions.
These findings are mostly consistent with the literature
[10, 11, 15, 45, 46]. One Norwegian study found that
type 1 diabetes was not associated with more symptoms
of mental health problems; however, these findings are
in contrast to higher levels of mental health problems
found in previous research [47].
Interestingly, the mental health problems of adoles-

cents with a chronic health condition seem to diminish
in young adulthood. Several studies on adolescents with
elevated levels of depressive symptoms have concluded
that they continue to show similar levels of depressive
symptoms later in life [48]. However, Dekker and col-
leagues found different trajectories in a large prospective
study; high stable trajectories, increasing trajectories and
also decreasing trajectories [48]. One possible explan-
ation for decreasing trajectories of depressive symptoms
might be related to distance in time from the original
risk factors (i.e., events such as being diagnosed with a
chronic condition) [48]. It is reasonable to assume that
as an adolescent with a chronic condition matures and
adapts to the illness and learns to cope with the chal-
lenges, it becomes easier to accept the situation, and
thus the mental health problems decrease. Another pos-
sible explanation is that the major chronic condition in
our study was asthma or allergy. Knowing that many
children grow out of their asthma or allergy, or that the
symptoms become more manageable, might indicate
that the severity of the illness decreases, followed by the
effect on mental health.
Adolescents with a chronic health condition had signifi-

cantly more mental health problems than their peers with-
out a chronic condition. In our study, adolescents with a
chronic health condition scored worse than their peers on
three out of nine variables that measure mental health
problems, while adolescents with disabilities scored sig-
nificantly worse on eight out of the nine variables. This
gives us a clear indication that adolescents with disabilities
are at much higher risk of having mental health problems
than adolescents with a chronic condition.
The main strength of this study is the longitudinal de-

sign, which allowed us to examine associations between
mental health problems and persistent health challenges
in the transition from adolescence to young adulthood.
However, one limitation might be that we only followed
about 25 % of the representative sample at T1. Even
though most of the attrition was planned, and the attri-
tion analyses showed some significant differences be-
tween those who dropped out and those who completed
the study, the large proportion of drop-outs at follow-up
could be a source of bias [49, 50].
The findings of this study must be interpreted with ref-

erence to the characteristics of our sample. ‘Persistent
health challenges’ is a collective term representing chronic
health conditions and disability. The operational definition
of chronic conditions in this study was adolescents and
young adults with diabetes, asthma or allergy, and for dis-
ability, a variety of conditions were reported by the infor-
mants; difficulties with speaking, reading and writing and
having a physical disability such as impaired vision, hear-
ing or movement disability. It is noteworthy that this study
was based on self-reported data and required participants
to have sufficient reading and writing skills. Therefore, the
level of cognitive functioning is presumably high. That
said, it is a limitation of the study that the persistent
health challenges are self-reported and that the self-
reports are not validated against accepted diagnostic cri-
teria. Another limitation is that in our dataset, we have no
information on the severity of the different conditions in-
cluded, only on the presence of a condition. It is reason-
able to assume that there is a wide variety in the severity
of conditions in our sample, from mild to severe. In a
population-based birth cohort study in Western Australia,
the relationship between asthma and mental health prob-
lems was studied [51]. It was found that severe asthma
was associated with significantly increased odds of
affective, anxiety, somatic, oppositional defiant and con-
duct problems in adolescents. Mild asthma was not asso-
ciated with heightened vulnerability to mental health
problems. Thus, not knowing the severity of the condi-
tions included as persistent health challenges in our study
means that the findings should be interpreted with cau-
tion. However, given the significant association between
persistent health challenges and mental health problems
in this study, we can presume that the severity of the con-
ditions reported has the power to impact the lives of ado-
lescents and young adults.

Conclusions
In this longitudinal study, we have shown that adoles-
cents with a persistent health challenge have a greater
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risk of heightened levels of mental health problems. On
average, adolescents with disability had more mental
health problems than those with a chronic health condi-
tion. In addition, the problems continued into adulthood
for adolescents with disability. Disability seems to be a
much higher risk factor for developing and continuing
to experience mental health problems than having a
chronic health condition. As such, the findings of the
current study are alarming, and should be followed up
in longitudinal studies with various groups of disability.
Further, it is important to develop and test interventions
aimed at young people with disabilities to reduce mental
health problems and increase social participation in the
transition from adolescence to adulthood.

Abbreviations
BASS: Body areas satisfaction scale; SES: Socio-economic status

Acknowledgements
The authors thank Professor Tilmann von Soest (project coordinator of the
“Young in Norway” study) for providing us with cleaned and linked register
data.

Funding
Oslo and Akershus University College (HIOA).

Availability of data and material
The data that support the findings of this study are available from
Norwegian Social Research (NOVA) and Statistics Norway (SSB) but
restrictions apply to the availability of these data, which were used under
license for the current study, and so are not publicly available. Data are
however available from the authors upon reasonable request and with
permission of NOVA and SSB.

Authors’ contributions
RA and SH initiated the study and all authors contributed to the design. DSA
analysed the data and interpreted the results. SH and DSA drafted the
manuscript. All authors participated in the write-up, contributed to the
interpretation of the study results and approved the final version of the
manuscript submitted for publication.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The study was approved by the Norwegian Data Inspectorate and the
Regional Committee for Medical Health Research Ethics (S-05030 REK-Sør
Ung i Norge). Principles governing biomedical research in humans as stated
in the Declaration of Helsinki were followed.

Author details
1Department of Nursing and Health Promotion, Faculty of Health, Oslo and
Akershus University College, Oslo, Norway. 2Centre for Welfare and Labour
Research, NOVA, Oslo and Akershus University College, Oslo, Norway.

Received: 8 December 2015 Accepted: 10 September 2016

References
1. World Health Organization (WHO). The adolescent with a chronic condition:

epidemiology, developmental issues and health care provisions. WHO,
Department of Child and Adolescents Health and Development; 2007.
http://apps.who.int/iris/bitstream/10665/43775/1/9789241595704_eng.pdf.
Accessed 13 Sept 2016.
2. World Health Organization (WHO). WHO Disability Assessment Schedule 2.0
(WHODAS 2.0), 2014. http://www.who.int/classifications/icf/more_whodas/
en/#. Accessed 7 Dec 2015.

3. Norwegian Institute of Public Health. Fact sheet on asthma, Oslo 2009,
updated 07.05.2015. https://www.fhi.no/fp/folkesykdommer/astma/astma—
faktaark/. Accessed 13 Sept 2016.

4. Skrivarhaug T, Stene LC, Drivvoll AK, Strom H, Joner G. Incidence of type 1
diabetes in Norway among children aged 0–14 years between 1989 and
2012: has the incidence stopped rising? Results from the Norwegian
Childhood Diabetes Registry. Diabetologia. 2014;57(1):57–62.

5. Payot A, Barrington KJ. The quality of life of young children and infants with
chronic medical problems: review of the literature. Curr Probl Pediatr
Adolesc Health Care. 2011;41(4):91–101.

6. Varni JW, Limbers CA, Burwinkle TM. Impaired health-related quality of life
in children and adolescents with chronic conditions: a comparative analysis
of 10 disease clusters and 33 disease categories/severities utilizing the
PedsQL 4.0 Generic Core Scales. Health Qual Life Outcomes. 2007;5:43.

7. Hesketh KD, Wake MA, Cameron FJ. Health-related quality of life and
metabolic control in children with type 1 diabetes: a prospective cohort
study. Diabetes Care. 2004;27(2):415–20.

8. Froisland DH, Graue M, Markestad T, Skrivarhaug T, Wentzel-Larsen T,
Dahl-Jorgensen K. Health-related quality of life among Norwegian children
and adolescents with type 1 diabetes on intensive insulin treatment: a
population-based study. Acta Paediatr. 2013;102(9):889–95.

9. Law M, Hanna S, Anaby D, Kertoy M, King G, Xu L. Health-related quality of
life of children with physical disabilities: a longitudinal study. BMC Pediatr.
2014;14:26.

10. Blackman JA, Conaway MR. Developmental, emotional and behavioral
co-morbidities across the chronic health condition spectrum. J Pediatr
Rehabil Med. 2013;6(2):63–71.

11. Goodwin RD, Bandiera FC, Steinberg D, Ortega AN, Feldman JM. Asthma
and mental health among youth: etiology, current knowledge and future
directions. Expert Rev Respir Med. 2012;6(4):397–406.

12. Sahoo MK, Biswas H, Padhy SK. Psychological co-morbidity in children with
specific learning disorders. J Family Med Prim Care. 2015;4(1):21–5.

13. Collins S. The psychosocial effect of epilepsy on adolescents and young
adults. Nurs Stand. 2011;25(43):48–58.

14. Westbom L. Well-being of children with chronic illness. A population-based
study in a Swedish primary care district. Acta Paediatr. 1992;81(8):625–9.

15. Kakleas K, Kandyla B, Karayianni C, Karavanaki K. Psychosocial problems in
adolescents with type 1 diabetes mellitus. Diabetes Metab. 2009;35(5):339–50.

16. Winger A, Ekstedt M, Wyller V, Helseth S. ‘Sometimes it feels as if the world
goes on without me’: adolescents’ experiences of living with chronic fatigue
syndrome. J Clin Nurs. 2014;23(17–18):2649–57.

17. Ferro MA, Gorter JW, Boyle MH. Trajectories of depressive symptoms during
the transition to young adulthood: the role of chronic illness. J Affect
Disord. 2015;174:594–601.

18. Rawana JS, Morgan AS. Trajectories of depressive symptoms from
adolescence to young adulthood: the role of self-esteem and body-related
predictors. J Youth Adolesc. 2014;43(4):597–611.

19. Queiros FC, Wehby GL, Halpern CT. Developmental disabilities and
socioeconomic outcomes in young adulthood. Public Health Rep. 2015;
130(3):213–21.

20. Derogatis LR, Lipman RS, Rickels K, Uhlenhuth EH, Covi L. The Hopkins
Symptom Checklist (HSCL): a self-report symptom inventory. Behav Sci.
1974;19(1):1–15.

21. Harter S. Manual for the self-perception profile for adolescents. University of
Denver; 1988.

22. Wichstrom L. Harters self-perception profile for adolescents – reliability,
validity, and evaluation of the question format. J Pers Assess. 1995;65(1):100–16.

23. Brown TA, Cash TF, Lewis RJ. Body-image disturbances in adolescent female
binge purgers – a brief report of the results of a national survey in the USA.
J Child Psychol Psychiat. 1989;30(4):605–13.

24. Cash TF. The multidimensional body-self relations questionnaire users’
manual. Norfolk: Old Dominion University; 2000.

25. Russell D, Peplau LA, Cutrona CE. The revised UCLA Loneliness Scale:
concurrent and discriminant validity evidence. J Pers Soc Psychol. 1980;
39(3):472–80.

26. Franzoi SL, Davis MH. Adolescent self-disclosure and loneliness:
private self-consciousness and parental influences. J Per Soc Psychol.
1985;48(3):768.

http://apps.who.int/iris/bitstream/10665/43775/1/9789241595704_eng.pdf
http://www.who.int/classifications/icf/more_whodas/en/
http://www.who.int/classifications/icf/more_whodas/en/
https://www.fhi.no/fp/folkesykdommer/astma/astma---faktaark/
https://www.fhi.no/fp/folkesykdommer/astma/astma---faktaark/


Helseth et al. BMC Public Health  (2016) 16:983 Page 10 of 10
27. Barnea Z, Rahav G, Teichman M. The reliability and consistency of
self–reports on substance use in a longitudinal study. Br J Addict.
1987;82(8):891–8.

28. Johnson TP, Mott JA. The reliability of self–reported age of onset of
tobacco, alcohol and illicit drug use. Addiction. 2001;96(8):1187–98.

29. Rosenberg M. Self-concept from middle childhood through adolescence. In:
Suls D, Greenwald AG, editors. Psychological perspectives on the self, vol. 3.
Hillsdale: Lawrence Erlbaum; 1986. p. 107–36.

30. Alsaker FD, Olweus D. Assessment of global negative self-evaluations and
perceived stability of self in Norwegian preadolescents and adolescents.
J Early Adolesc. 1986;6(3):269–78.

31. International Labour Office. ISCO-88-International Standard Classification of
Occupation. Geneva: ILO; 1990.

32. Fitzmaurice G, Laird N, Ware J. Linear mixed effects models. In: Fitzmaurice
GM, Laird NM, Ware JH, editors. Applied longitudinal analysis. New Jersey:
John Wiley; 2004. p. 187–234.

33. Kariuki M, Honey A, Emerson E, Llewellyn G. Mental health trajectories of
young people after disability onset. Disabil Health J. 2011;4(2):91–101.

34. Linden-Bostrom M, Persson C. Disparities in mental health among
adolescents with and without impairments. Scand J Public Health. 2015;
43(7):728–35.

35. Theunissen SC, Rieffe C, Netten AP, Briaire JJ, Soede W, Kouwenberg M,
et al. Self-esteem in hearing-impaired children: the influence of
communication, education, and audiological characteristics. PLoS One. 2014;
9(4):e94521.

36. Dang VM, Colver A, Dickinson HO, Marcelli M, Michelsen SI, Parkes J, et al.
Predictors of participation of adolescents with cerebral palsy: a European
multi-centre longitudinal study. Res Dev Disabil. 2014;36C:551–64.

37. Honey A, Emerson E, Llewellyn G. The mental health of young people with
disabilities: impact of social conditions. Soc Psychiatry Psychiatr Epidemiol.
2011;46(1):1–10.

38. Beckung E, Hagberg G. Neuroimpairments, activity limitations, and
participation restrictions in children with cerebral palsy. Dev Med Child
Neurol. 2002;44(5):309–16.

39. Michelsen SI, Uldall P, Hansen T, Madsen M. Social integration of adults with
cerebral palsy. Dev Med Child Neurol. 2006;48(8):643–9.

40. King G, Law M, King S, Rosenbaum P, Kertoy MK, Young NL. A conceptual
model of the factors affecting the recreation and leisure participation of
children with disabilities. Phys Occup Ther Pediatr. 2003;23(1):63–90.

41. Pilapil M, DeLaet D. Health risk behaviors in adolescents and young adults
with special health care needs. Curr Opin Pediatr. 2015;27(1):132–7.

42. Asbjornslett M, Engelsrud GH, Helseth S. How children with disabilities
engage in occupations during a transitional phase. J Occup Sci. 2015;22(3):
320–33.

43. Voyer D, Voyer SD. Gender differences in scholastic achievement: a
meta-analysis. Psychol Bull. 2014;140(4):1174–204.

44. Shapka JD, Keating DP. Structure and change in self-concept during
adolescence. Can J Behav Sci. 2005;37(2):83–96.

45. Arif AA, Korgaonkar P. The association of childhood asthma with mental
health and developmental comorbidities in low-income families. J Asthma.
2015. doi:10.3109/02770903.2015.1089277.

46. Liu S, Wu R, Li L, Liu L, Li G, Zhang X, et al. The prevalence of anxiety and
depression in Chinese asthma patients. PLoS One. 2014;9(7):e103014.

47. Sivertsen B, Petrie KJ, Wilhelmsen-Langeland A, Hysing M. Mental health in
adolescents with Type 1 diabetes: results from a large population-based
study. BMC Endocr Disord. 2014;14:83.

48. Dekker MC, Ferdinand RF, van Lang NDJ, Bongers IL, van der Ende J,
Verhulst FC. Developmental trajectories of depressive symptoms from early
childhood to late adolescence: gender differences and adult outcome.
J Child Psychol Psychiatry. 2007;48(7):657–66.

49. Abebe DS, Lien L, Torgersen L, von Soest T. Binge eating, purging and
non-purging compensatory behaviours decrease from adolescence to
adulthood: a population-based, longitudinal study. BMC Public Health. 2012;12:32.

50. Wichstrom L. Psychological and behavioral factors unpredictive of
disordered eating: a prospective study of the general adolescent population
in Norway. Int J Eat Disord. 2000;28(1):33–42.

51. Goodwin RD, Robinson M, Sly PD, McKeague IW, Susser ES, Zubrick SR, et al.
Severity and persistence of asthma and mental health: a birth cohort study.
Psychol Med. 2013;43(6):1313–22.
•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

http://dx.doi.org/10.3109/02770903.2015.1089277

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Procedure and participants
	Measures
	Mental health variables
	Statistical analysis

	Results
	Descriptive summary
	Longitudinal associations between disability and mental health problems
	Longitudinal associations between chronic health conditions and mental health problems

	Discussion
	Conclusions
	show [fnote]
	Acknowledgements
	Funding
	Availability of data and material
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

