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Skoletrivsel og subjektive helseplager:

Oppdrift og belastninger blant elever i grunnskolen

Skolebarns trivsel og helse far stor oppmerksomhet. Trivselen er jevnt over god blant
elever i vestlige land, men symptomer som magesmerter og vondt i hodet forekommer
hyppig. Slike vanlige plager kan forringe dagliglivet og fore til okt skolefraveer. Plager i
barndommen kan ogsa vare relatert til senere emosjonelle og somatiske problemer. Vi
vet imidlertid langt mindre om forhold som kan pavirke trivsel og helsesymptomer.
Hensikten med vére studier var 4 underseke betydningen av antatte oppdriftsfaktorer
(engelsk: promoting factors) og antatte belastninger i forhold til skoletrivsel og opplevde
helseplager (tristhet, engstelse, hodepine og vondt i magen). Som en del av dette, ensket
vi & se pa samsvaret mellom elevers og viktige voksenpersoners rapportering av mulige
pavirkningsfaktorer. Studiene bygger pa tverrsnittsdata fra 419 skolebarn ved fem skoler i

Midt-Norge.

Hovedfunn

I Artikkel 1 har vi undersekt sammenhengen mellom mulige pavirkningsfaktorer og
elevenes skoletrivsel. Elever, og spesielt gutter, som liker skolearbeidet og/eller synes de
far nedvendig hjelp fra lerer, har bedre skoletrivsel enn de som er misfornegyd med
skolearbeidet og laererhjelp. For jentene er det en sterk sammenheng mellom opplevd
plaging i timene og darlig skoletrivsel.

I Artikkel 2 har vi studert ssmmenhengen mellom mulige pavirkningsfaktorer og
subjektive helseplager. Opplevd ensomhet er sterkt forbundet med helseplager. Hos
begge kjonn er ensomhet relatert til tristhet, og hos jenter er ensombhet i tillegg relatert til
engstelse og hodepine. Derimot har jenter som rapporterer at de far nedvendig hjelp fra
leerer, sjeldnere vondt i magen.

Artikkel 3 har fokus pé elever som blir plaget (erta, fysisk plaget, utestengt) i
friminuttene. Det er lavt til moderat samsvar mellom hvem lerere og foreldre rapporterer
som plaget og det elevene rapporterer selv. For elevene gjelder at jo oftere de opplever &

bli plaget, jo oftere rapporterer de tristhet, engstelse, hodepine og/eller vondt i magen.



Elever som de voksne mener er plaget i friminuttene, har i folge elevenes egen

rapportering mindre helseplager.

Konklusjon

Skoletrivsel og subjektive helseplager kan vare pavirket av forskjellige forhold, og
faktorer med mulig pavirkningskraft kan ha ulik betydning for jenter og gutter. I forhold
til skoletrivsel, kan vére resultater tyde pa at det som foregar i timene er vel sa viktig som
relasjonelle forhold i friminuttene. Gutter kan veere mer mottagelige for skolefaglige
oppdriftsfaktorer som hjelp fra lerer, mens jenter kan vere mer sarbare for relasjonelle
belastninger som det a bli plaget i timene. Videre kan resultatene tyde pa at vi ma vare
mer oppmerksomme pa opplevd ensomhet i skolen. Ensombhet ser ut til 4 ha sterk
sammenheng med subjektive helseplager, serlig for jenter. Ellers kan det vere verdt &
merke seg at elever, lerere og foreldre kun har et moderat samsvar i rapportering av
antatte belastninger (som eksempel plaget i friminuttene). Men hvilken betydning grad av
enighet omkring opplevd plaging kan ha for elevers senere trivsel og helse, er sa vidt vi

vet ukjent, og dette ma undersekes nermere i framtidige studier.
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Schools and promoting strategies

What creates children’s wellbeing in school? That was the main question that I kept
coming back to during my many years as a school psychologist. We observed many
factors that adversely influenced the children, and the literature confirmed our
observations. But knowledge related to protective processes, i.e. mechanisms that may
protect against adverse outcomes (Rutter 1987) was sparse, as was also the case for
promoting processes as illustrated by Bengt Lindstrom’s Health in the River of Life
(Eriksson and Lindstrom 2008). Therefore, I kept asking myself: Are we doing the right
thing? Do we promote a practice in school that stimulates the children in the right
direction? And how do we best facilitate children’s wellbeing in school?

In another field, a famous sociologist, Aaron Antonovsky, raised the following
general research question: What causes health? He wanted to study the importance of
people’s resources and their capacity to create health rather than to focus on causes of
disease (Lindstrom and Eriksson 2005). His contributions are valuable in the
development of health promotion (Eriksson and Lindstrdm 2008, Lindstrom and Eriksson
2009).

In the interpretation of the results in this thesis, we lean on the ideas of
Antonovsky related to health promotion (Eriksson and Lindstrom 2008, Lindstrém and
Eriksson 2009). In other words, in addition to assessing what we assume to be adverse
factors, we also search for factors that may promote children’s wellbeing or health. Our
data are limited to the school setting. We analyze children’s experiences at school and we
assess information from teachers and parents on corresponding topics. By making these
choices of limitation, we exclude other essential information, e.g. children’s experiences
earlier in life, their personal characteristics, and their relations to other people as well as
characteristics of the family (Due et al. 2011). Nonetheless, our focus on situational
mechanisms (Rutter 1987) in the school setting may provide a basis for developing useful

strategies that will promote wellbeing among school children.
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The TfM school project

In this thesis, we use data from the TfM school project. The Norwegian wording “Trivsel
for Mestring” (TfM) may be translated to “Thriving for Mastery”, although the
Norwegian word “trivsel” has no direct synonyms in English, and the word has also been
indicated to mean “flourishing” (Lindstrdm and Eriksson 2009). Five schools from inland
to coastal areas in Mere and Romsdal County participated in the project, and two surveys
were carried out, the first in May to June 2002, and the second two years later. Children
in grades from 1 to 10, teachers, and parents contributed with information on the
children’s wellbeing and health, and on possible influential factors.

The studies of the thesis are based on data from the five schools in the first
survey. Information from different sources (children, teachers, and parents) was linked

with a specific code on each child.
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Summary

Wellbeing among school children in grades 1-10:

Promoting and adverse factors

Background and objectives

Wellbeing and health among school children are of great concern. Health symptoms may
influence absence from school, sleep, and other aspects of daily life and perceived pain in
childhood may also be a marker for later mental or somatic problems. Contributors to
wellbeing and health are, however, less explored. Our aim was to assess the impact of
assumed promoting and assumed adverse factors on school wellbeing and health
symptoms (sadness, anxiety, stomach ache, and headache). As a component of this aim
we wanted to study the agreement between children and significant adults in their reports

of possibly influential factors.

Methods
In cross-sectional studies of 419 children from five schools in coastal to inland areas in a
region in central Norway, we assessed the associations of potentially influential factors

with self-reported school wellbeing and health symptoms in logistic regressions.

Results

In Paper 1 we assessed the associations of assumed promoting and assumed adverse
factors with school wellbeing in proportional odds logistic regressions. In multivariable
analyses, children, and especially boys, who enjoyed their school work or perceived to
get necessary help from teachers showed higher prevalence of school wellbeing than
those who were dissatisfied with school work or teacher support. For girls, the relational
experience of being bothered in class was associated with lower degrees of school

wellbeing.
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In Paper 2 we studied the associations of assumed promoting and assumed adverse
factors with health symptoms in proportional odds logistic regressions. In multivariable
analyses, perceptions of getting necessary help from teachers showed a significant and
negative association with stomach ache in girls. For both genders, loneliness was
associated with self-reported sadness, and in addition, loneliness was related to higher

prevalence of anxiety and headache among girls.

In Paper 3 we assessed the concordance between children, teachers, and parents in reports
of victimization caused by bullying. Further, in binary logistic regression, we studied the
relation between reported victimization and health symptoms as reported by the children.
In reports of victimization, the agreement was low to moderate for the three sources of
information. Children who reported being victimized had a higher prevalence of sadness,
anxiety, stomach ache, and/or headache, and the results showed a gradient, such that
higher frequency of victimization was related to higher loads of health symptoms.
Victimization as reported by teachers or parents showed weaker relations to health

symptoms reported by the children, and only for anxiety, there was a clear effect of dose.

Conclusions

Children’s perceived school wellbeing and self-reported health symptoms may partly be
influenced by different factors, and there may be gender differences. Regarding school
wellbeing, our results suggest that factors related to the classroom situation may be more
influential than relational experiences in recess, and that boys may be more receptive to
promoting factors such as teacher support, whereas girls may be more vulnerable to
adverse relational aspects in the classroom. Perceived loneliness should perhaps be given
more attention in schools. Loneliness was strongly related to subjective health symptoms,
especially in girls. Moreover, the low agreement in reports of an assumed adverse factor
(victimization) may be worth noticing. But the impact of agreement about peer
victimization on children’s later wellbeing and health is to our awareness unknown, and

should be assessed in future studies.
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Introduction

Children’s wellbeing is of great public concern and schools may provide an essential
impact on children’s wellbeing. Generally, risk factors have received a lot of attention
whereas factors that may promote children’s wellbeing have received less focus. It is not
clear, however, whether the same or different factors may influence children’s subjective
school wellbeing and their perceived health symptoms. Furthermore, there is little
knowledge on the comparison of children’s and significant adult’s perspectives on
possibly influential factors (e.g. peer victimization). In this thesis, we have addressed
children’s wellbeing by studying factors that may be associated with their self-reported
school wellbeing and their subjective health symptoms (sadness, anxiety, stomach ache
and headache). Figures of the four health symptoms and of perceived peer victimization
across school grades are presented in the introduction and will be discussed in relation to

external validity of our results.

School wellbeing

The construct of school wellbeing

In the 1970s, Epstein and colleagues initiated research on the quality of life among
children at school (Epstein and Mcpartland 1976). There is no general consensus,
however, on how to identify the global concept of wellbeing (De Chavez et al. 2005), and
therefore, the concept of school wellbeing has not been clearly defined. Consequently,
the wellbeing among school children has been measured by different instruments (St
Leger 2000). Opdenakker and colleagues, for example, used a questionnaire with eight
indicators of students’ wellbeing (Opdenakker and Van Damme 2000). Five of the
indicators were related to academic issues (including learning tasks, attentiveness, and
academic self-concept), two were devoted to relational issues (social integration and

relationships), and one indicator included general wellbeing at school. Konu and
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colleagues presented a theoretically based model for school wellbeing with four domains:
school conditions, social relationships, means for self-fulfilment in school, and health
status (Konu et al. 2002, Konu and Rimpela 2002). Their main intention was to construct
an evaluation instrument that could be used as a basis for improvements in schools (Konu
and Lintonen 2006a); however, the model does not provide a global school wellbeing
score for each child.

In addition to measurements on wellbeing in school, scales have been developed
to explore the closely related concept “school satisfaction” (Epstein and Mcpartland
1976, Huebner 1994, Randolph et al. 2009, Aarg et al. 1986). These satisfaction scales
have a minimum of three items; like the measurements on wellbeing in school, however,
these scales also differ in their thematic profiles. The constructs of school wellbeing and
school satisfaction have received general interest, and it has been suggested that students’
satisfaction with their school experiences should regularly be included in assessment
protocols of students’ general wellbeing, academic achievement, and behaviour (Zullig et

al. 2009).

Factors that contribute to school wellbeing

Few studies have assessed factors that may contribute to children’s wellbeing in school,
and to our knowledge, there are no longitudinal studies that have assessed predictors of
satisfaction or wellbeing among school children. However, some researchers have used
school satisfaction as the “outcome” measure in cross-sectional studies, applying data
from the World Health Organization international surveys: Health Behaviour in School-
aged Children (HBSC). From those studies, it was suggested that support from the
teachers (often measured as a sum score of “teachers give pupils help” and “teachers
show interest in pupils”) may be the single most important contributor to school
satisfaction (Danielsen et al. 2009, Samdal et al. 1998, Takakura et al. 2005).

Although the studies are cross-sectional and report on concurrent associations, it
seems reasonable to assume that help from the teacher precedes the wellbeing, and thus
the relation may indicate a possible direct association from support to wellbeing. A recent

study on Dutch and Finnish school children (Randolph et al. 2010) confirms the
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importance of support from teachers by showing a close link between teacher likeability
(“my teachers are nice”) and school satisfaction. Other factors that appear important for
school satisfaction include children’s experiences of feeling safe and being treated fairly
(Samdal et al. 1998), and their perceptions of high demands from teachers in combination

with the possibility to influence their own situation (Takakura et al. 2005).

Health symptoms

Other measures of children’s wellbeing may be their own perceptions of health
symptoms. It is well documented that ill health in childhood and adolescence may lead to
restrictions in daily life, including absence from school as well as sleep and eating
disorders (Roth-Isigkeit et al. 2005, Zhang et al. 2010). Moreover, in addition to showing
important associations with current problems, children’s perceptions of ill health may be
linked to problems later in life. It has, for example, been reported that somatic symptoms
in adolescence may be associated with medically unexplained symptoms in adulthood
(Hotopf et al. 1999), and also with depression and panic attacks (Zwaigenbaum et al.
1999).

Health symptoms are often categorized as emotional (internalized) or somatic
symptoms and the different emotional and somatic symptoms have shown high co-
morbidity (Anttila et al. 2004, Brady and Kendall 1992, Dufton et al. 2009,
Kristjansdottir 1997, Snyder et al. 2009, Strine et al. 2006). It is, however, not clear
whether the complaints should be regarded as two separate dimensions, one
psychological and one somatic (Haugland et al. 2001), or as one health dimension

(Eriksson and Sellstrom 2010, Ravens-Sieberer et al. 2008).

Emotional symptoms

Anxiety and depression are the most common internalized problems (Zahn-Waxler et al.
2000). Prevalence estimates of anxiety disorders have been reported to vary between 6-
18% in childhood and adolescence (Zahn-Waxler et al. 2000), and anxiety tends to
predate depression (Brady and Kendall 1992, Snyder et al. 2009). This has been
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confirmed in a study in which teacher ratings of changes in child anxiety from the age of
5 to 9 years were strongly associated with the children’s self-reported depressive
symptoms at nine years of age (Snyder et al. 2009). Signs of anxiety are typically somatic

responses to emotional activation (Suveg et al. 2009).

Figure 1. Sadness (%) across school grades in the TfM school project.
Children’s self reports of sadness (N = 413) experienced sometimes,
often, or always. Exact linear by linear test for trend p = 0.015

Meta-analyses have shown a high degree of co-morbidity for anxiety and depression,
estimated to be from 20% to 50% (Zahn-Waxler et al. 2000). Although depressive
disorders are rare among young children, in adolescence the prevalence may be as high as
8% (Zahn-Waxler et al. 2000). In contrast to anxiety, where the key emotion seems to be
fear (Blumberg and Izard 1986), the key emotion of depression is sadness (Blumberg and
Izard 1986, Brady and Kendall 1992, Suveg et al. 2009), and typically, depressed persons
show a lack of positive affect (Suveg et al. 2009).

Moreover, children with anxiety or depressive symptoms are characterized by a
poor ability to identify emotions (Suveg et al. 2009, Zeman et al. 2002). It has been
reported that children with anxiety may especially have problems in their interpretation of
other persons’ emotional expressions, and that children with depressive symptoms may

have maladaptive strategies in the regulation of negative emotions (Zeman et al. 2002).
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Figure 2. Anxiety (%) across school grades in the TfM school project.
Children’s self reports of anxiety (N = 411) experienced sometimes,
often, or always. Exact linear by linear test for trend p = 0.502

Somatic symptoms

At a young age, headache and stomach pain appear to the most prevalent physical
complaints (Berntsson et al. 2001). Whereas stomach pain may be more frequent among
younger children (Borge et al. 1994, Fritz et al. 1997, Kristjansdottir 1996), the
prevalence of headache seems to increase with age, and be more prevalent in adolescence
(Lewis 2007, Santinello et al. 2009, Strine et al. 2006).

It has been suggested that recurrent abdominal pain is the most frequent paediatric
symptom (Fritz et al. 1997), and the prevalence of the condition may range from 10-45%
(Plunkett and Beattie 2005). Recurrent abdominal pain, characterized by repeated
episodes of pain that rarely have an identifiable organic explanation, interferes with the
child’s activities (Walker et al. 1995). Perceived abdominal pain in childhood may also
be a marker for both somatic and mental problems later in life (Apley and Hale 1973,
Campo et al. 2004, Campo et al. 2001). Follow-up studies of former patients with
recurrent abdominal pain have suggested that about 30-50% still have abdominal pain as
adults, and in addition, about one third complain of non-abdominal symptoms, especially
headache (Apley and Hale 1973, Christensen and Mortensen 1975). Walker and

colleagues (1995) compared children who were diagnosed with recurrent abdominal pain
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to children without such problems. At follow-up 5-6 years later, the previously diagnosed
children had significantly more abdominal pain, higher levels of other somatic symptoms,
and higher absence from school or work than the children who had not been diagnosed

with abdominal pain at the beginning of follow-up (Walker et al. 1995).

%

B85833888

Figure 3. Stomach ache (%) across school grades in the TfM school project.
Children’s self reports of stomach ache (N = 414) experienced sometimes, often,
or always. Exact linear by linear test for trend p = 0.033

In Nordic as well as in international studies, prevalence estimates of self-reported
stomach pain are higher at 11 than at 15 years of age and higher for girls than for boys
(Haugland et al. 2001, Kristjansdoéttir 1996, Natvig et al. 1999, Torsheim et al. 2006). Up
to one fourth of the children may report frequent abdominal pain (Haugland et al. 2001,
Torsheim et al. 2006) and approximately 50% report an over all prevalence
(Kristjansdoéttir 1996, Natvig et al. 1999). It is possible that the prevalence may be fairly
stable in childhood and decrease in the transition to puberty. One example of stability in
childhood is represented by a longitudinal study that followed 136 Norwegian children
from four to 10 years of age; the prevalence of stomach pain at 10 years was about the
same as during the baseline examination 6 years earlier, and children who had stomach

pain at a young age, also tended to report the problem at follow-up (Borge et al. 1994).
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Figure 4. Headache (%) across school grades in the TfM school project.
Children’s self reports of headache (N = 411) experienced sometimes, often,
or always. Exact linear by linear test for trend p = 0.003

Frequent or severe headache is less prevalent in childhood than in adolescence (Strine et
al. 2006). In a review, it was estimated that 2.5% of 7-year-old children and about 15% of
children at the age of 15 may have frequent or severe headache (Lewis 2007). Also, the
prevalence of less frequent and less severe headache seems to be higher in adolescence.
Lewis (2007) reported an over all increase in headache from around 37-51% in
elementary school children to around 57-87% in high school. Before puberty, the
prevalence of reported headache seems to be higher in boys than girls, but after puberty
the prevalence among girls is higher (Lewis 2007, Santinello et al. 2009). Prior to

elementary school, children rarely complain about headache (Borge et al. 1994).

Factors promoting wellbeing at school

Belonging to school

One research path has been to study children’s wellbeing in relation to their perception of
belonging to school, or their connection to school (Blum and Libbey 2004). In addition to
the terms belongingness or connectedness, several other terms have been used, including

school attachment, school bonding, school engagement and school climate (Libbey
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2004). One definition of school connectedness may be “...the belief by students that
adults in the school care about their learning as well as about them as individuals.”
("Wingspread declaration on school connections" 2004). Others have defined “school
bonding” as the presence of attachment (an emotional link to school) and commitment
(an investment in a group) (Libbey 2004).

In a large study of more than 36,000 students (in grades 7-12), caring and
connectedness were strongly related to good health and wellbeing (Resnick et al. 1993).
The researchers suggested that it may be useful to strengthen the sense of belonging,
especially in high risk groups. A few years after their 1993 publication, Resnick and
colleagues published the first cross-sectional analysis of data from the National
Longitudinal Study of Adolescent Health (ADD HEALTH study) in the United States,
and suggested that school connectedness was strongly and negatively associated with
emotional distress, the use of substances/drugs, and/or suicidal thoughts (Resnick et al.
1997). Corresponding results have been reported by others (Bonny et al. 2000, McNeely
et al. 2002).

Connection to school may also have long term consequences (Bond et al. 2007).
In intervention studies that aimed to increase the students’ school bonding, Catalono and
colleagues found that intervention was associated with higher levels of academic success,
and with reductions in school and social problems, including violence, alcohol abuse, and
risky sexual behaviour measured six and nine years after the intervention (Catalano et al.
2004).

The influence of belongingness to school on health status has also been studied. In
a one year follow-up, Shochet and colleagues found high correlations between
belongingness and health at both points in time (T1 and T2). School belongingness
predicted health status one year later, but health status at T1 was not associated with
school belongingness at T2 (Shochet et al. 2006). Further, researchers have assessed
whether certain dimensions of belongingness could be more important than others. They
have found that teacher support (fair treatment and caring) was positively associated with
health behaviour 12 months later, but social belonging (feeling close to people at school,
feeling like a part of school, and being happy to be at school) was not associated with the
later health scores. (McNeely and Falci 2004). The distinction between friendship and
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school related factors was emphasized in another longitudinal study; good school
connectedness in addition to good friendship relations predicted the best health outcomes.
Good friendship relations but low school connectedness, however, was associated with

higher risk of emotional symptoms and substance abuse (Bond et al. 2007).

Peer support

In a review of the literature, Ladd suggested that friendships and friendship quality could
be important predictors of children’s emotional wellbeing, whereas peer rejection was
considered to predict emotional problems and adjustment difficulties (Ladd 1999). The
quality of peer relationships may also contribute to school adjustment (Ladd et al. 1996,
1997), and a mutual best friend was reported to protect against emotional problems
caused by peer victimization (Hodges et al. 1999). In addition, good relations to
classmates were associated with lower prevalence of emotional problems (Bru et al.
1998), and perceived support from classmates may contribute to higher academic
initiative among students (Danielsen et al. 2010). It has been suggested that support from
friends may influence children’s self-efficacy (belief in their own capacity) and thereby

indirectly influence their psychosocial wellbeing (Vieno et al. 2007).

Teacher support

Support from teachers has been related to various outcome measures in childhood. In
relation to belongingness to school, one or more aspects of teacher support have typically
been included as explanatory variables for health symptoms or health related behaviours.
The ADD HEALTH study used six questions to study children’s connection to school
(McNeely and Falci 2004). Three items were related to social belonging (see above), and
the other three to teacher support (fair treatment, caring, and trouble getting along with
teachers). As described in the section on school belongingness, the dimension of teacher
support had greater impact than social belonging on health outcomes (Bond et al. 2007,
McNeely and Falci 2004).
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Teacher support may also be important for children’s academic initiatives in class
(Danielsen et al. 2010) and for children’s achievement (Baker 2006). Typically, teacher
support may comprise an academic component related to the children’s school work and
an emotional component related to caring. In one study, the teacher’s academic support
appeared to be more strongly associated with emotional problems and somatic pain than
was the teacher’s emotional support (Bru et al. 1998). However, in most studies the two
dimensions of teacher support are included in the same explaining variable, for example
in studies of school satisfaction (Samdal et al. 1998, Takakura et al. 2005).

Perceived teacher support has shown strong associations with school satisfaction
(Danielsen et al. 2009, Danielsen et al. 2010, DeSantis King et al. 2006, Randolph et al.
2010, Samdal et al. 1998, Takakura et al. 2005, Verkuyten and Thijs 2002). In some
studies, teacher support is measured by one single item (“my teachers are nice”) that
denotes teacher likeability (Randolph et al. 2010, Verkuyten and Thijs 2002), and other
studies include two or more items (for instance; “teachers give pupils help when needed”,

and “teachers show interest in pupils”) (Samdal et al. 1998, Takakura et al. 2005).

Adverse factors

Academic distress

Children with learning disabilities or with low academic achievement may have more
emotional problems and lower social adjustment than children with average or high
academic achievement (Heath and Ross 2000, Kemp and Carter 2002, Nowicki 2003,
Valas 1999, Wiener and Schneider 2002). Academic and emotional functioning may to
some degree be stable (Roeser et al. 1999) and influence each other (Flook et al. 2005)
throughout the school years. In comparison with children without learning disabilities,
boys but not girls with learning disabilities report fewer mutual friends (Wiener and
Schneider 2002) and more loneliness (Williams and Asher 1992). On the other hand, girls
but not boys with learning disabilities appear to have more symptoms indicating
depression, negative self-esteem, and interpersonal problems than their same-sex peers

without learning disabilities (Heath and Ross 2000), and further, personal belief in low
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academic capacities may predict depression in the long term (Bandura et al. 2003).
However, the majority of children and adolescents with learning disabilities appear to be
within the normal range of psychosocial adjustment; thus, it has been suggested that
approximately one third have difficulties related to social adjustment, as compared to 10-
15% of children without learning disabilities (Greenham 1999).

Perceived disturbances in class may be related to lower academic achievement
(Samdal et al. 1999) and lower prevalence of school satisfaction (Samdal et al. 1998). On
the other hand, perceived school satisfaction may be positively associated with academic
achievement (Samdal et al. 1999), and there is evidence that appraisal of academic
achievement in peer groups may strengthen individual academic achievement (Chen et al.
2003).

Generally, the social and psychological environment at school appears to
contribute to children’s academic performance (Hawkins et al. 1999, Klem and Connell
2004, Koth et al. 2008). This was clearly illustrated by Catalano and colleagues (2004) in
studies that aimed to strengthen children’s bonding to school. Among several essential
outcomes, academic achievement improved after comprehensive interventions including
both parent and teacher training together with programs to enhance children’s social and
emotional skills. Even six to nine years after the intervention ended academic success
was higher among children from intervention schools than among children who had
attended schools without the bonding interventions (Catalano et al. 2004).

Moreover, studies of individual capacities may support the above findings. For
example, it has been reported that children’s self-esteem may be positively associated
with academic achievement (Valas 1999), and prosocial behaviour (degree of
helpfulness, sharing, kindness, and cooperativeness) has also shown to be related to
academic achievement (Bandura et al. 1996). The impact of prosocial behaviour was
further underlined in subsequent prospective studies that demonstrated the relation;
children’s prosocial behaviour measured in third grade strongly predicted their academic
achievement five years later. After adjustment for previous academic achievement, the
relation was equally strong, whereas early aggressive behaviour showed no significant

relations to later academic achievement (Caprara et al. 2000).
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Loneliness

Friends are hard to get for me

If you were me, you would see

If I had a friend
I would recommend

friends for any other friend

Chad, 10 years old (cited by Parker et al. 1999)

Young children usually understand the meaning of the word loneliness. Among 46
children (aged 5-7 years) who were interviewed about loneliness, 43 (93%) included both
aloneness and sadness in the concept (Cassidy and Asher 1992), and it has been
suggested that children develop consciousness about the emotion “sadness” around the
age of five to seven years (Glasberg and Aboud 1982).

The differences between aloneness and loneliness seem to be essential. Some
people can be alone without feeling lonely, and in other situations, a person may feel
lonely together with a lot of people. Loneliness is a hurtful feeling, whereas aloneness
may give time for the reflection and rest that is necessary for human growth (Buchholz
and Catton 1999, Larson 1999). More than 50 years ago, the relational psychoanalyst
Sullivan suggested that loneliness is the most painful of all human experiences, and that
loneliness reflected an unmet need for contact (Buchholz and Catton 1999). Peplau and
Perlman defined loneliness as a negative emotional response to a discrepancy between
desired and achieved levels of social contact (Baskin et al. 2010).

Scales have been developed to explore and measure loneliness among children;
first for use in elementary school (Asher et al. 1984, Asher and Wheeler 1985), and later,
a revised version for younger children (Cassidy and Asher 1992). The prevalence of

loneliness (most of the time or always) among children has ranged between 7 and 15% in
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the various studies (Asher et al. 1984, Cassidy and Asher 1992, Galanaki and Kalantzi-
Azizi 1999). The prevalence reported by popular children with many friends was
relatively low, and children with no friends reported the highest loneliness scores (Asher
et al. 1984). The prevalence does not appear to differ substantially across school grades
or by gender (Mahon et al. 1994).

The literature on loneliness and health is scarce, especially related to the relation
of loneliness with somatic illness. To our knowledge, no study has reported assessments
of loneliness with the prevalence of stomach pain or headache. However, there is strong
evidence that loneliness is associated with depression (Galanaki et al. 2008, Koenig and
Abrams 1999), and loneliness scores at five and nine years of age may predict depressive
symptoms in adolescence (Qualter et al. 2010). For children before school age (5-6 years)
and for older children, loneliness appears to be associated with anxiety (Coplan et al.
2007, Goossens and Marcoen 1999, Inderbitzen-Pisaruk et al. 1992), and loneliness may
also be associated with learning disabilities (Valas 1999, Williams and Asher 1992).

Few studies have proposed initiatives to reduce the feeling of loneliness among
school children. However, longitudinal studies conducted by Hawkins and colleagues
showed reduced loneliness after school bonding interventions that included training of
children’s social and emotional skills (Hawkins et al. 1999). Also, the result of a recent
cross-sectional study of eighth grade students suggested that belongingness may
influence the effect of loneliness on depression (Baskin et al. 2010). Thus, the results
suggested that lonely children with a high degree of belongingness to school may be less

depressed than lonely children with a medium or low degree of belongingness.

Victimization

In the last decades, bullying and victimization (being bullied) in schools have received
growing attention. Definitions of bullying have been developed and discussed for more
than 20 years, and the definitions usually include aggressive behaviour, repetitive
negative acts and imbalance of power (Smith 2004, Smith and Brain 2000). Bullying and

the subjective experience of being victimized have often been measured by the frequency
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of verbal and/or physical harassment and/or social exclusion (Olweus 1993). Recently,

bullying via internet or mobile phones has also been studied (Li 2007, Smith et al. 2008).

Figure 5. Victimization (%) across school grades in the TfM school project.
Children’s self reports of victimization (N = 417) experienced sometimes,
about every week/every day. Exact linear by linear test for trend p < 0.001

Research in schools has shown variation in the prevalence of victimization, but the
varying estimates may depend on the methods used to measure victimization, as
suggested by Card (Smith 2004). Moreover, there seems to be a considerable variation
between countries (Due et al. 2005, Eslea et al. 2004) , even when the same methods have
been applied. A consistent finding has been that victimization occurs more often during
the first years in school, as first suggested in 1993 (Olweus 1993, Whitney and Smith
1993). Later, this finding was verified in 12 studies from Europe and Australia (Smith
and Madsen 1999). More recent data from Norway (Solberg et al. 2007) indicate a
gradual reduction in victimization from grades 4 to 10.

There seems to be a consensus that children who are subject to bullying have
more problems with health and psychosocial adjustments than other children. A recent
meta-analysis showed that victimized children had a significantly higher risk of
psychosomatic problems than children who were not involved in bullying (Gini and
Pozzoli 2009). Similar strong links between victimization and mental health problems

have been reported in another meta-analysis and in a review (Arseneault et al. 2010,
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Hawker and Boulton 2000). Also, many studies have shown strong associations of
victimization with poor psychosocial adjustment (Gini et al. 2007, Nansel et al. 2001,
Rigby 2003) emotional problems (Bond et al. 2001, Fekkes et al. 2004, Graham and
Juvonen 1998, Kaltiala-Heino et al. 2000), and psychosomatic complaints (Fekkes et al.
2004, Gini et al. 2007, Greco et al. 2007, Kaltiala-Heino et al. 2000).

The extent of the health problems seems to be associated with the level of
victimization (Due et al. 2005), and persistent victimization may also predict
internalizing problems (Due et al. 2005, Rosen et al. 2009). The association of
victimization with health problems seems to be fairly similar between countries (Nansel
et al. 2004). However, children from low income families may be more exposed to
bullying (Due et al. 2009b), and for those children the effects of victimization may be
more harmful and have more serious long-term implications (Due et al. 2009a).

Altogether, intervention programs aimed to prevent bullying and victimization
have shown only modest effects (Merrell et al. 2008, Vreeman and Carroll 2007). Multi-
disciplinary programs that involve the whole school have better results than curriculum
programs (Vreeman and Carroll 2007). Typically, intervention programs aiming to
reduce bullying were more likely to influence knowledge and attitudes than to reduce
bullying behaviour (Merrell et al. 2008), and the intervention programs appear to have
little effect on health outcomes related to victimization (Merrell et al. 2008, Vreeman and

Carroll 2007).

Informant concordance

Reports from different informants on children’s health or behaviour vary, and typically
the concordance between informants has been low to moderate (Achenbach et al. 1987,
De Los Reyes and Kazdin 2005). Only a few studies have assessed the consistency of

perceived victimization between children and their own parents, but those studies have
also shown low to moderate agreement between informants (Holt et al. 2009, Ladd and
Kochenderfer-Ladd 2002). In the study by Holt and colleagues (2009) parents reported

that 42% of the children were victimized, and the children confirmed this in 11% of the
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cases. A weakness of the study was that only 28% of the parents completed the
questionnaires.

Studies of the concordance between children’s and teachers’ reports of
victimization have also reported low agreement (Cornell and Brockenbrough 2004, Ladd
and Kochenderfer-Ladd 2002), or no agreement (Nuijens et al. 2009). Some researchers
have compared self-report with peer nominations, and all those studies have reported low
to moderate concordance (Branson and Cornell 2009, Cornell and Brockenbrough 2004,
Graham et al. 2003, Ladd and Kochenderfer-Ladd 2002, Lee and Cornell 2010, Nuijens
et al. 2009).

The informant discordance in reporting victimization corresponds to the low
consistency in relation to reporting of health issues (Jozefiak et al. 2008, Munkvold et al.
2009) and child adjustment (Achenbach et al. 1987). The associations are generally
highest among the same type of informants, such as parents, and lowest between
children’s self-reports and the reports of others (Achenbach et al. 1987, Ladd and
Kochenderfer-Ladd 2002).

Researchers differ, however, in how they regard the low concordance between
respondents. Some have suggested that a combination of different sources of information
may enrich the understanding of children’s behvioural adjustments or quality of life
(Achenbach et al. 1987, Jozefiak et al. 2008, Ladd and Kochenderfer-Ladd 2002). Others
prefer to handle information from different sources separately, especially in relation to
psychopathology (Munkvold et al. 2009, Offord et al. 1996), or a consensus may be
derived by using information from different perspectives and settings (Kraemer et al.
2003, Perren et al. 2006). But regarding peer victimization there is a lack of knowledge

on how to handle informant agreement — discordance.
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Objectives of the thesis

A major objective of this thesis was to assess the impact of factors that were assumed to
promote wellbeing, and factors that were assumed to be adverse factors in relation to
children’s wellbeing at school. Both the assumed promoting and the assumed adverse
factors were employed to assess the prevalence of children’s self-reported school
wellbeing and health symptoms. As a component of this aim, we wanted to study the
concordance between children, teachers, and parents in the reporting of factors that are
assumed to influence children’s wellbeing. The objectives of the thesis are described in

more detail in the following.

Contributors to school wellbeing (Study 1)

It is well documented that academic problems or hurtful relational experiences may
influence children’s general wellbeing and satisfaction at school. Factors that may
support the children and ease potential burdens are, however, less explored, and there is a
lack of studies that consider promoting and adverse factors in the same analyses.
Therefore, our aim was to examine the influence of both assumed promoting and
assumed adverse factors in relation to self-reported school wellbeing. First, each factor
was studied separately in crude analyses, with school wellbeing as the outcome variable.
Next, the individual factors were studied in multivariable analyses adjusting for all the

other variables.

Contributors to health symptoms (Study 2)

Perceived health influences daily life, but school related factors that may contribute to
children’s subjective health have not been extensively studied. In the present study our
aim was to assess whether factors assumed to promote health and factors assumed to have
adverse effects on health were associated with self-reported sadness, anxiety, stomach

ache, and headache. Associations were studied both in crude and multivariable analyses.
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Reports of victimization and associations with health symptoms (Study 3)

Numerous studies have shown strong relations between self-reported victimization and ill
health. In the Nordic countries, schools as well as parents are engaged in children’s
welfare and there is a special concern about victimization and its effects. Nevertheless,
there is little knowledge about informant agreement in reporting of victimization, and yet
less knowledge on the relation between victimization as reported by different informants
and children’s health. In this study, our aim was firstly to explore the concordance in
children’s, teachers’, and parents’ reports of victimization, and secondly, to assess the
prevalence of children’s self-reported health complaints (sadness, anxiety, stomach ache,

and headache) related to victimization as reported by the three sources of information.

36



Methodological considerations

The study population

The thesis is based on a convenience sample (Hulley et al. 2001b) of five schools in Mere
and Romsdal County, Norway. Children, parents, and teachers from the five schools took
part in the TfM project that was organized by the schools. The headmasters agreed to
participate in two surveys that were set two years apart, and the current studies use data
from the first survey that was carried out from May to June 2002. None of the subjects
declined to take part in the survey.

Of the five schools, three had grades from 1 to 7, and two had grades from 1 to
10. Altogether 423 children were invited to take part; this included all children from four
of the schools and children in grades 7-10 from the fifth school. Children in grades 1-6 in
the fifth school were excluded because there was a lack of capacity to administer the
questionnaire. The children were between seven and 16 years of age at the time of the
study. One child moved before the data collection started, and three children were on sick
leave during the study period. Thus, 419 (99%) children provided responses, and we
received parent responses for 377 (89%) and teacher responses for 403 (95%) of the

children.

Procedure and measures

The instrument used in the study, The School wellbeing questionnaire, consists of three
questionnaires (forms): one for the children (School wellbeing — Student questionnaire,
Appendix 1, Norwegian version, Appendix 2), one for their parents (School wellbeing —
Parent questionnaire, Norwegian version, Appendix 3), and one for teachers (School
wellbeing — Teacher questionnaire, Norwegian version, Appendix 4). The adults were

asked questions that corresponded with the questions for the children, but they were
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asked fewer questions than the children. The adults completed their questionnaires some
days ahead of the children.

The data collection was administered by school nurses and headmasters. Most of
the informants filled in the questionnaire themselves, but younger children and children
who had problems with reading or writing were interviewed by the school nurses. Thus,
180 children in grades 1-4, 53 children in grades 5-7, and three children in grades 8-10
were interviewed by trained school nurses who used the questionnaire as a guide. Under
the instruction of the school nurse or a trained teacher the remaining 183 children
completed the questionnaires themselves during a lesson that was allocated to this task.
The class advisor filled in the teachers’ form of the questionnaire for each child, and at
home, one of the parents filled in the parents’ form of the questionnaire. The
questionnaires from the different informants were connected by a specific code.

The questionnaires consisted of a combination of items that are assumed to
promote children’s wellbeing, and items that may be adversely associated with their
wellbeing. Responses to the questions were ranked on ordinal scales, with four or five
response options. Some of the items that were addressed in the questionnaire are more
relevant for experiences in the classroom and some items are more relevant for recess.
Factors assumed to adversely influence wellbeing included academic problems,
disturbances in their work, being bothered during lessons, loneliness and victimization
(being bullied). Among the variables assumed to promote wellbeing were enjoyment in
doing school work, a feeling of receiving help and assistance when needed, and
satisfaction with school work. In addition, supportiveness from friends, peers and
teachers was assumed to promote wellbeing. The given responses were assumed to be

relevant for the current school year.

The School wellbeing questionnaire

Validity

The first version of the questionnaire was developed by the writer of this thesis (AL) in

1995. AL used a reference group of experienced teachers where the structure of the
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questionnaire and each item was discussed. We aimed at having precise and simple
formulations (Cummings et al. 2001, Selltiz et al. 1976) that would easily be understood
by the youngest (6-7 years) children in primary school, and at the same time the
formulations should not be perceived as infantile by pupils in secondary school (14-16
years).

The functionality of the questionnaire was tested in a pilot study. First, in a small
rural school with grades from 1 to 7, teachers and parents completed their respective
forms of the questionnaire, and AL interviewed all children using the Student
questionnaire (Norwegian version) as a guide. The children expressed that they felt
comfortable with the questionnaire, and no child expressed problems with understanding
the wording. Teachers and parents acknowledged that the questionnaire was clear and
straightforward to fill in.

Subsequently, the same version of the instrument was used in several schools with
altogether more than 300 children in grades from 1 to 10. Teachers and parents
completed their respective forms of the questionnaire some days ahead of the children,
and trained teachers instructed the children who filled in the questionnaire themselves.
The questions were read aloud by the teacher in classes where this was needed because of
reading capacity. All schools reported that the questionnaire was easy to use, in lower as
well as in higher grades.

In 2002, as part of the TfM school project, minor revisions were made in the
questionnaire after thorough discussions with a group of school nurses and a group of
school headmasters. This time, the younger children were interviewed individually by
trained school nurses in a separate and quiet room at school, and the older children
completed the questionnaire themselves, supervised by trained teachers in a lesson that
was allocated to this task. Afterwards, both school nurses and teachers reported that the
questionnaire was easy to administer, and especially, the school nurses considered the
instrument to give good support when they moved from one theme to another in the
interviews. Also, the teachers and parents experienced that their respective forms of the

questionnaire were easy to handle and complete.

39



Based on the total experiences with the questionnaire, we concluded that face validity as
well as construct and content validity are likely to be good (Hulley et al. 2001a, Selltiz et
al. 1976).

Reliability

The test-retest reliability (Selltiz et al. 1976) of the School wellbeing — Student
questionnaire was assessed in another data set of school children in grades 3, 6, and 9
(Appendix 5). Of 179 eligible children, the questionnaire was completed by 154 (86%)
children two times, three weeks apart. The test-retest reliability for the 49 ordinal
questions was acceptable with 82% of the Spearman’s rho coefficients ranging between
0.45 and 0.64 (mean rho=0.55), and all p-values <0.001. For the outcome variables used
in this thesis, the coefficients were: school wellbeing rho .60, sadness rho .46, anxiety rho
.51, stomach ache rho .50, and headache rho .53.

In constructing the questionnaire, we had no intention of making items that could
be used in composite variables, for instance in scales. Our aim was rather to formulate
questions that could measure discrete and unidimensional constructs. The variables used
in the thesis are all single-item measures and internal consistency (Anastasi 1976,
Cummings et al. 2001) cannot be assessed for one single item alone. Nevertheless, we did
some ad hoc analyses of internal consistency for some relevant items in the data material
mentioned above (Appendix 5). Our single-item measures of loneliness and school
wellbeing may illustrate two examples. In combination with items from a well
established and validated loneliness scale (Asher and Wheeler 1985), our original single-
item measures showed acceptable item-to-total score correlations (.63 and .61,
respectively), and the Cronbach’s Alphas were also acceptable (.78 and .73, respectively).

The reliability testing, that showed acceptable results in the data material of
children in grades 3, 6, and 9 (Appendix 5), may indicate that our findings (Studies 1-3)
are likely to be trustworthy.
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External validity

In additional analyses of the data material, several central variables demonstrated
distributions across school grades that corresponded to the results of previous studies.
The distribution of victimization across school grades (Fig 5), for instance, showed a
similar decline as demonstrated by studies in Australia and many countries in Europe
(Olweus 1993, Smith and Madsen 1999, Solberg et al. 2007, Whitney and Smith 1993).
In addition, the children’s self-reported prevalence of victimization showed similar strong
and graded associations with health symptoms as demonstrated in multinational studies
(Due et al. 2005).

The distribution of the somatic symptoms across school grades also corresponds
to earlier results. Perceived pain in the stomach usually decreases throughout childhood
and adolescence (Kristjansdottir 1996, Natvig et al. 1999), and this is in line with our
findings (Fig 3). Headache, on the other hand, increases with age (Lewis 2007, Strine et
al. 2006), and the same is seen in the distribution of headache across school grades in our
data material (Fig 4). To our awareness, no previous study has provided data on
perceived sadness or perceived anxiety across the school years. Our results showed,
however, a decline for sadness (Fig 1) and an approximately even distribution for anxiety
(Fig 2).

The correspondence of distributions across school grades seen in our material
(additional analyses, Figures 1-5) with equivalent distributions presented in previous
studies may indicate that our results could be generalized (Cummings et al. 2001, Selltiz

et al. 1976) at least in part, to school children in other western countries.

Methodological choices

Self-reports and triangulation

As illustrated by large scale international studies (Due et al. 2005, Samdal et al. 1998,
Aarg et al. 1986), self-reports are widely used to collect information among school
children, and self-reports have shown reasonable reliability in assessing health in

adolescence (Breidablik et al. 2008). Self-reports are known to be effective in giving
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information that may be hidden for other people, such as a person’s feelings or beliefs,
perceptions, motivations, or dreams (Selltiz et al. 1976). In our studies, for example,
children reported on somatic pain (stomach ache and headache) and on feelings
(loneliness, sadness and anxiety), and the adults (teachers and parents) reported on their
assumptions about the individual child’s possible pain and feelings.

In some situations, informants may be unable to give the correct information or
they may be reluctant to share their thoughts or experiences, and thus, a study may be
influenced by random or systematic errors (Selltiz et al. 1976). To our awareness, there
are no obvious systematic errors in completing the questionnaires, but there may be
random errors, such as by chance responses or forgetting to fill in responses to some
questions.

Aschenbach and colleagues (1987) suggested that to increase the quality of the
findings in the assessment of children’s behaviour and emotional problems, gathering
information from different sources would be better than relying solely on the children’s
self-reports. In Study 3, children, teachers, and parents contributed with information on
children’s victimization caused by bullying. In accordance with Patton, this method may
be termed source triangulation (Bratthall and Jergensen 2002, Malterud 2003). The
purpose of triangulation is to achieve more precise knowledge about the studied
phenomenon or to enlighten the diversity of the phenomenon (Malterud 2003). Generally,
methods of triangulation have received some criticism (Oppermann 2000, Thurmond
2001) because information from different sources may be difficult to compare. Moreover,
research related to childhood and adolescence has not yet sufficiently assessed the

validity of source triangulation in the work of bullying and victimization.

Single-item measures versus composite scores

Often in humanistic traditions, variables are composed of several items that may
construct a scale. Sometimes the reported values on each item are summarized to one
score, or the mean score, or indexes may be used. Factor analysis (Anastasi 1976, Selltiz

et al. 1976) is another method, often employed in psychological research. Here
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observable and countable variables are used to compose a latent unobservable variable, a
so-called factor.

It is commonly believed that variables composed of several items are more
trustworthy than single-item measures (Cummings et al. 2001). In diagnostic work
employing test instruments, it is reasonable to rely on information from a number of
questions (Anastasi 1976), but in assessing everyday experiences, global measures may
be preferable (Scarpello and Campbell 1983, Wanous et al. 1997, Youngblut and Casper
1993). Reliability tests of single-item measures have shown acceptable results (Robins et
al. 2001, Wanous and Hudy 2001, Youngblut and Casper 1993), and correlations between
global one-items and well established scales are typically moderate to high (Nagy 2002,
Scarpello and Campbell 1983, Wanous et al. 1997).

The variables that we used in the studies were all based on single questions (one
item). Generally, the questions were global, for example; “At school (in class), do you
feel that you get all the help that you need?”” In answering, the children could chose
among five alternatives ranging from never to always. The impact of one specific item
(e.g. the question sited above) in multivariable analyses may be a helpful guide for
clinical, pedagogical or strategic work. When a composite variable is used, the basis for
giving advices on practical improvements may be less precise, as for instance when
teacher support is represented by 12 items (DeSantis King et al. 2006).

It has been suggested that global single-item measures may be more inclusive and
capture discrete elements that may be neglected in composite scales (Scarpello and
Campbell 1983). Examples of evaluated single-item measures from the literature may
include job satisfaction (Scarpello and Campbell 1983, Wanous et al. 1997), effectiveness
of teaching (Wanous and Hudy 2001), quality of life (Youngblut and Casper 1993), and
anxiety (Sagrestano et al. 2002, Youngblut and Casper 1993). These examples are in line
with the global single-item measures used in our studies, for example: loneliness, health
symptoms (sadness, anxiety, stomach ache and headache), and school wellbeing. Single-
item measures are supposed to be more appropriate when the construct of interest is clear
to the respondent, sufficiently narrow, and one-dimensional rather than multidimensional

(Wanous and Hudy 2001).

43



We are not aware of studies that have assessed the validity of single-item
measures compared to scales in childhood or adolescence. However, separate studies
have reported a fairly similar prevalence of loneliness among children when the results
were obtained by a single question or by a scale (Asher et al. 1984, Asher and Paquette
2003).

The choice of the highest score

For two of the assumed adverse variables in the thesis, we decided to choose the single
item with the highest score among several items related to the same theme. This decision
was theoretically based and included the variables “academic problems™ and
“victimization”. Academic problems were explored by four questions each linked to a
certain subject (reading, writing, mathematics, and foreign language (English)), and each
question had four response options: no problems, some problems, quite a few problems,
and lots of problems. We aimed at assessing the distress of perceived academic problems,
and assumed that having the highest possible score (lots of problems) in one subject
could cause more distress for a child than having fewer problems in two or more subjects.
Consequently, we suggested that the single highest score (the max score, one score only)
was more adequate for our analyses than a sum score or the mean score. Others have also
argued that substantial differences may be blurred in sum scores (Wanous et al. 1997).

Victimization was measured by three questions each linked to a specific type of
bullying behaviour, and each with five response options indicating increasing frequency.
In line with the considerations detailed above we assumed that children who perceived
themselves as being victimized at a high frequency by one type of bullying behaviour
could feel more distress than children who were victimized at low frequency by two ore
more types of bullying.

Concerning the choice of using the single highest score among several available
scores, others have applied the same method in analyses of victimization (Solberg and
Olweus 2003). However, we are not aware of studies that have tested empirically the

theoretical assumption of choosing the single adverse item with the highest score among
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several covering the same theme. For some constructs, we suppose that a composite

index (e.g. sum, mean or factor) could reflect distress in an equal or better way.

The cross-sectional design

The three studies of the thesis have a cross-sectional design (Jekel et al. 1996), although
in Study 3, the teachers and parents filled in the questionnaire before the children
responded. The cross-sectional design allows us to report on associations (Rothman
2002), and in the logistic analyses, we demonstrated the strength of the relations between
the covariates and the outcome measures.

In the interpretation of the findings, we thought it was reasonable to assume a
temporal pattern despite the cross-sectional design of the studies. Thus, it appears more
logical that an adverse factor may influence wellbeing or health than vice versa.
Correspondingly, in the interpretation of findings related to the assumed promoting
factors, it seems more reasonable that receiving necessary help from teachers may protect
against (reduce the prevalence of) stomach ache (girls in Study 2) than vice versa. But as
an example related to the last-mentioned association, it is also possible that children who
never or seldom experience stomach pain may evaluate their academic situation more

positively, including the experience of help from teachers.

Statistical analyses

In papers 1 and 2, we used proportional odds logistic regression (Kleinbaum and Klein
2002). This method employs the ordinal rank in the dependent variable, and assumes that
the odds ratio will be identical for each category increase in the dependent variable. The
model is expected to be more efficient than binary logistic regression (Ananth and
Kleinbaum 1997) because we avoid the loss of information that would result from
dichotomising the dependent variable (Ravichandran and Fitzmaurice 2008).

In paper 3, frequencies of victimization reported by different informants were
compared by the marginal homogeneity test for paired ordinal data, and the concordance

between informants was measured by cross-tables and Spearman’s rtho. We assessed the
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reported frequencies of victimization in relation to prevalence of health symptoms by
using the option “categorical variable” in binary logistic regression (SPSS) which
presents estimates for associations on ordinal scales.

In the three studies, all tests were two-sided, and p-values <0.05 were considered
significant. The statistical analyses were performed in SPSS for Windows (version 15 or

18 SPSS, Chicago, Illinois).

Confounding variables

In the analyses, we may have failed to include other variables that could have influenced
the results. Parental support and perceived unfairness are typical examples. Support from
parents has shown great impact on the scholastic pathway of adolescents (Englund et al.
2008), and in our studies, parental support with homework, for instance, could have
influenced both the outcome (school wellbeing in Study 1, or health symptoms in Study
2) and exposure variables (e.g. children’s enjoyment with school work). Correspondingly,
perceived unfairness has shown associations with present wellbeing (Samdal et al. 1998)
as well as with impaired health functioning later in life (De Vogli et al. 2007). And if
perceived unfairness at school were included in the analyses, it is possible that this

variable could have had a confounding effect (Jekel et al. 1996, Rothman 2002).

Statistical interactions

In Study 1, we did ad hoc formal interaction tests (Jekel et al. 1996, Rothman 2002) for
the items that differed by gender. Two of the four tests showed significant interactions;
boys differed from girls regarding perceived enjoyment in their school work and
regarding the perception of receiving necessary help from teachers. Boys who
never/seldom perceived receiving necessary help showed lower school wellbeing than
girls with corresponding perceptions, and boys who usually/always perceived receiving
necessary help had higher score on school wellbeing than girls with the corresponding

perceptions.
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Ethics

In Norway, there is no formal agency for ethical approval of school surveys, and
therefore, this survey was approved by the statutory School Collaborative Committees of
each school. Parents and children were carefully informed about the school-based project.
First, parents were informed about the survey at a school meeting that indicated the start
of the project. Then, information letters signed by the headmaster and by the principal
investigator (AL) were sent to all parents, describing the aims of the survey, and
emphasising that participation was voluntary, and that the collected information was
confidential. In each class, teachers informed the children in greater detail about the
survey. Children/parents who did not want to participate were asked to notify their class
advisor or headmaster. The collection of data was approved by The Norwegian Data

Inspectorate.
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Main results

Paper 1: Class experiences and school wellbeing

In crude analyses adjusting only for gender and grade, all the adverse factors (denoted
restraining factors in this study) related to lessons and recess showed strong and negative
associations with school wellbeing, and most of the promoting factors were strongly and
positively associated with school wellbeing. The multivariable analyses showed some
differences by gender. Among boys, factors related to academic work seemed to be
highly important. Boys who enjoyed their school work or experienced to get necessary
help from teachers were three to four times more likely to report better school wellbeing
compared to boys who were dissatisfied with teacher support or school work. For girls,
the relational experience of being bothered in class had a strong and negative impact on
their school wellbeing. Thus, different factors may determine school wellbeing in boys
and girls, but for both genders, factors related to class may be more important than

factors related to recess.

Paper 2: Loneliness and health symptoms

The assumed adverse factors showed strong and positive associations with each of the
four health symptoms (sadness, anxiety, stomach ache, and headache) in crude analyses
adjusting for gender and grade, and some of the promoting factors were negatively
related to the health symptoms. In multivariable analyses, loneliness turned out to be the
single most important variable. Loneliness was strongly associated with sadness, anxiety,
and headache, and in relation to stomach ache, loneliness was of borderline significance.
Separate analyses by gender demonstrated somewhat different patterns. For both genders,
loneliness was strongly related to sadness, but for girls, loneliness was also strongly
related to anxiety and headache. In relation to anxiety, perceived academic problems
were strongly associated with anxiety for boys, whereas for girls, being bothered in class

was strongly associated with anxiety. On the other hand, regarding promoting factors,
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girls who received necessary help from teachers reported lower prevalence of stomach
ache.

Together, these findings suggest that perceived loneliness may be a powerful
contributor to subjective health symptoms among school children, and that girls may be
particularly prone to adverse effects of loneliness. Furthermore, academic experiences
and insulting relational aspects in class may have different impact on ill health for the

genders.

Paper 3: Reports of peer victimization and health symptoms
Children, teachers, and parents reported fairly similar proportions of peer victimization,
but the informant concordance in reports of victimization was low to moderate. For the
highest frequencies (weekly/daily) of victimization, reports showed variations from high
proportions of discordance to complete agreement. On the other hand, for more than four
of five children who reported never or seldom to be victimized, this was confirmed by the
significant adults. Children’s self-reported victimization was strongly associated with
self-reported sadness, anxiety, stomach ache, and headache, such that higher frequencies
of victimization were related to higher prevalence of health symptoms. Victimization
reported by teachers or parents showed generally weaker associations with children’s
self-reported health symptoms, and only for anxiety there was a clear dose-related effect.
Altogether, the agreement in reporting victimization between children, teachers,
or parents was low to moderate, and the associations of reported victimization with

children’s health symptoms varied substantially between informants.
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Discussion

The school setting

In the three studies of the thesis, we assessed factors limited to the school setting. Our
intention was to explore factors that can be changed or improved by school leaders and
staff in collaboration with the children and their parents. It has been suggested that effects
of the school environment may have an independent influence on children’s wellbeing
(Zullig et al. 2009). Nevertheless, we acknowledge that personal characteristics and
experiences outside the school setting, as well as family characteristics, will also
influence and determine the children’s school wellbeing and health (Due et al. 2011). But

the latter influential factors were defined as outside the scope of the thesis.

Promotion of school wellbeing and health

The importance of school wellbeing

School wellbeing or satisfaction with school may be a reliable marker for children’s
adjustment (Baker et al. 2003) and good health (Lehre 2010). Strong relations have been
demonstrated between school satisfaction and personal adjustment, self-esteem, and
clinical maladjustment; students who disliked school differed substantially from students
with average or high satisfaction with school (Huebner and Gilman 2006). Therefore,
there has been an increased focus on school-related factors that may influence children’s

wellbeing at school and health (Baker et al. 2003).

Contributors to school wellbeing and health symptoms

We used the same variables as possible explanatory factors for school wellbeing (Study

1) and for health symptoms (Study 2). The results showed that the variables had different
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impact on school wellbeing and on health symptoms. This difference was not present in
the crude analyses that adjusted only for gender and grade, but was highly evident in the
multivariable analyses.

In the crude analyses, all the presumed adverse factors and most of the assumed
promoting factors showed strong associations with the outcome measures of both school
wellbeing and the health symptoms. However, in the multivariable analyses, promoting
factors related to school work showed strong positive associations with school wellbeing.
Children, and especially boys who enjoyed their schoolwork or perceived getting the help
they needed from their teachers, had a higher prevalence of school wellbeing. Among the
adverse factors, perceived victimization during recess (of borderline significance for
boys) and the perception of being bothered in class (for girls) were related to a lower
prevalence of school wellbeing.

Regarding the health symptoms as outcome measures, the variables assumed to
promote good health showed little impact in the multivariable analyses. Only the
perception of receiving necessary help from teachers was associated with lower
prevalence of stomach ache in girls. Among the adverse factors, loneliness showed an
exceptional position by being strongly associated with three of the four complaints: For
both genders, the association was strong with sadness; for girls, there were also strong
associations with anxiety and headache.

Few studies have employed the same variables to assess school wellbeing and
health symptoms. However, one study has reported that students who experienced a high
level of justice at school together with high support from teachers and peers had the
highest prevalence of school satisfaction and lowest prevalence of health complaints
(Takakura et al. 2005). The perception of high demands from teachers had, however,
dissimilar impacts on health and wellbeing; the variable had a beneficial impact on
school satisfaction, but was also associated with a higher prevalence of complaints
(Takakura et al. 2005). This may imply that academic challenges can increase the school
wellbeing for some children whereas such challenges lead to ill health among others
(Gillander Gadin and Hammarstrom 2000, 2003). It is possible that pleasure in doing
academic work and/or satisfaction with performed work can be of importance. As seen in

our results, academic enjoyment was strongly associated with school wellbeing.

52



Experiences in the classroom versus during recess

In the multivariable analyses (Study 1 and Study 2), factors related to the classroom had a
greater impact than factors related to recess. Among the classroom-related promoting
factors, the perception of getting necessary help from teachers and enjoyment related to
school work were strongly associated with school wellbeing. In addition, the perception
of getting necessary help from teachers was associated with lower prevalence of stomach
ache in girls. Among classroom-related adverse factors, perceived academic problems
were associated with higher prevalence of anxiety among boys, whereas in girls,
perceived harassment in class and the perception of being disturbed during work were
associated with anxiety and headache, respectively. Further, loneliness appeared to be
strongly associated with health symptoms, but this variable covers both recess and the
class situation as the children were asked to report their perceived loneliness while at
school.

The results above underline the key role of teachers. In Norway, it is mandatory
by the school laws that academic work should be adjusted to the individual level of each
child (Kunnskapsdepartementet 1998), and it is the teacher’s responsibility to give
appropriate assistance. Further, it is the responsibility of the school personnel to create
good working conditions in class and to prevent harassment (Kunnskapsdepartementet
1998). The great importance of teacher support on children’s health and wellbeing has
been emphasized in several studies (Baker 2006, Bru et al. 1998, McNeely and Falci
2004, Randolph et al. 2010, Samdal et al. 1998, Verkuyten and Thijs 2002). Yet, it is not
clear whether the dimension of caring or the dimension of academic support or
combinations of these two give the best results. Bru and colleagues (1998) suggested that
academic support may have a stronger association with health than does the dimension of
caring.

Perceived victimization during recess was not associated with any of the health
symptoms (Study 2) in the multivariable analyses. This is contrary to most studies that
show strong relations between the experience of being bullied and ill health (Arseneault
et al. 2010, Gini and Pozzoli 2009). However, a few studies have demonstrated an
attenuated effect of victimization after multivariable adjustment (Samdal et al. 1998,

Verkuyten and Thijs 2002). In those studies, like in our Study 2, teacher support may
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have a possible influence. This suggestion is supported by results showing that
vulnerable children with good relations to their teachers were better adjusted than

vulnerable children without such good relations (Baker 2006).

Gender differences

Our results suggest that boys are more vulnerable than girls in the academic situation. We
found a higher prevalence of anxiety among boys who experienced academic problems;
we also found a lower prevalence of school wellbeing among boys who were not satisfied
with the help they received from teachers. Some researchers have reported that too much
homework and difficult tasks may have a negative influence on somatic health among
early adolescent boys (Gillander Gadin and Hammarstrom 2000). The same researchers
also suggested that an increase in teacher demands across a three year period may have a
negative impact on boys but not on girls (Gillander Gddin and Hammarstrdm 2003). The
negative reactions among boys may partly be explained by boys’ eagerness to compete
with peers to achieve better results (Gillander Gadin and Hammarstrém 2000), and in this
competition some boys win, while others may feel they are losers.

Corresponding to the lower prevalence of school wellbeing, boys who reported to
experience a high load of academic problems and/or insufficient help from teachers may
feel unsuccessful and beaten by their classmates. Girls may have a higher tendency to
comfort and help their classmates, and they may also take more initiative to ask questions
when they do not understand a task (Gillander Gddin and Hammarstrém 2000). Further,
compared to boys, the girls may experience higher supportiveness from the school and
from teachers (Gest et al. 2005, Konu and Lintonen 2006b).

In our results, the relational aspect of being together with peers seems to be more
important for girls than for boys. Generally, girls were more prone to adverse effects of
loneliness; they also tended to be more vulnerable than boys when they were bothered in
class. For girls, such harassment was strongly related to anxiety and to lower prevalence
of school wellbeing. In addition, we found a higher prevalence of headache in girls who
experienced being disturbed by peers in carrying out their schoolwork. For boys,

perceived harassment in class and disturbed work were not related to any outcome
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measures. These gender differences may possibly, and partly, be explained by relatively
higher maladaptive coping with interpersonal stressors among girls (Hampel et al. 2008),
and lower levels of positive thinking and higher scores on negative problem orientation
(Calvete and Cardenoso 2005). Generally, negative self-perception may predict relational

problems and negative perception of others (Salmivalli and Isaacs 2005).

Concordance among informants

In reports of victimization, children, teachers and parents demonstrated low to moderate
agreement (Study 3). Corresponding agreement has been reported in other studies of
victimization (Holt et al. 2009, Ladd and Kochenderfer-Ladd 2002). One study called
attention to the need for regular communication to increase agreement between children
and significant adults (Fekkes et al. 2005), but actually, we do not know whether
increased agreement will reduce victimization or lessen the burdens related to
victimization.

The importance of concordance between children and significant adults has barely
been explored, and there is a need for research that assesses possible consequences of low
or higher concordance on different topics related to children’s wellbeing and health.
Theoretically, it is possible that agreement is more essential on some topics than on
others. In relation to quality of life, it has been argued that somewhat different opinions
from children and significant adults may be positive because in combination, the different
perspectives will broaden the knowledge on children’s quality of life (Jozefiak et al.
2008). This is in line with qualitative research that seeks to get a comprehensive picture
of the study phenomenon by gathering information from different sources (Malterud
2003).

On the other hand, when related to some special topics the highest possible
agreement will be welcomed, and suicidal ideation among young people may be an
illustrative example (De Los Reyes and Kazdin 2005). Further, sometimes additional
factors in the situation may be of great significance, and dissimilar situations may require
different degrees of agreement. This may be so for children’s school wellbeing. Under

some circumstances, school wellbeing may be compared to quality of life and a
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comprehensive picture of different aspects could be appreciated (Konu and Rimpela
2002), but in other situations, distinct or global expressions of school wellbeing may be
prefered (Lehre 2010). It is obvious that some pupils have bad feelings connected to
school (Huebner and Gilman 2006), and such emotions may escalate to hatred.
Hopefully, insight at an early stage may stop a negative cycle, and used for this purpose,
triangulation of information from several significant sources could possibly provide a
basis for involvement and practical improvements.

To conclude, and as stated by others, the choice of using source triangulation has
to be guided by the research question (Malterud 2003). In some studies, the aim is to get
a consensus or a comprehensive picture of the situation from different perspectives
(Jozefiak et al. 2008, Kraemer et al. 2003, Perren and Alsaker 2006), and in other studies,
the aim may be to verify results or to increase or decrease the confidence in a finding
(Bratthall and Jergensen 2002, Oppermann 2000). Another option may be the aim of
mapping concordance, like we did in Study 3, to assess associations with essential
concurrent or future outcome measures or to assess possible precursors of the degree of

agreement.

Challenges and possibilities

In our results, academic distress, loneliness, and victimization appeared to be adverse
factors with a negative impact on school wellbeing or health symptoms. It is a challenge
for all schools to prevent hurtful experiences among the children and to diminish
subsequent effects of adverse experiences.

Academic distress may include perceived academic problems, disturbances at
work, and harassment from classmates (Study 1 and Study 2). Previous studies have
shown the impact of such distress on wellbeing and health (Heath and Ross 2000,
Nowicki 2003, Samdal et al. 1998, Wiener and Schneider 2002, Aarg et al. 1986). On the
other hand, prosocial behaviour may reduce academic distress among the school children
(Bandura et al. 1996, Caprara et al. 2000). This point of view was strengthened by the
work of Catalano and colleagues (2004) when they found that academic achievement was

improved after an intervention that aimed to increase school bonding.
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In line with our results (Study 2), loneliness has shown a great impact on the symptom
load in childhood and adolescence (Rayce et al. 2009, Rotenberg and Hymel 1999).
Loneliness may be part of a negative feedback loop with passivity; loneliness may be
related to shyness (Stoeckli 2009), and shyness may have an impact on passivity (Paulsen
et al. 20006), and as suggested by Stoeckli (2009) passivity may indirectly be related to
loneliness.

Thus, in the prevention of loneliness, Stoeckli proposed to work with participation
in the classroom instead of working directly with children’s loneliness (Stoeckli 2009).
This strategy may be supported by a study that reported a negative association of
loneliness with children’s competence and support from others (Paulsen et al. 2006).
Further, a cross-national study among adolescents in Europe showed that students who
were socially well integrated at school had better health (Eder 1990), and in another
study, loneliness was negatively associated with school belongingness (Baskin et al.
2010). It is also possible that participation in the classroom may increase children’s
belongingness at school (Catalano et al. 2004). In any case, loneliness was reduced
among the children after strengthening school bonding in an intervention study (Catalano
et al. 2004).

Regarding victimization, our results showed a negative association with school
wellbeing (Study 1) and with health symptoms in analyses adjusting only for gender and
grade (Study 2 and Study 3), but in the multivariable analyses (Study 2) there were no
significant associations of victimization with health complaints. However, other studies
have shown strong relations between victimization and ill health (Arseneault et al. 2010,
Gini and Pozzoli 2009, Hawker and Boulton 2000), and bullying is of major concern
among parents and the school staff (Zeedyk et al. 2003). All the same, most school based
intervention programs to prevent bullying and victimization have shown little effect on
the bullying behaviour or outcomes related to bullying (Merrell et al. 2008, Vreeman and
Carroll 2007).

Bullying and victimization have been described as relational problems (Craig and
Pepler 2003, Pepler et al. 2006), and as stated by Debra J. Pepler; “A relational problem
requires relationship solutions” (Pepler et al. 2006, p. 17) . The social context appears to

be important, as in some classes, there may not be anyone who experiences being
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victimized whereas in other classes, more than half the children may report being
victimized (Atria et al. 2007, Mahdavi and Smith 2007). In the classroom, the teacher has
a central position, and the teacher’s management of the class has shown strong relations
to involvement in bullying (Roland and Galloway 2002). It has also been suggested that
support from others may reduce the harmful effects of victimization (Davidson and
Demaray 2007), and it has been recommended that adults in school should create social
contexts that may promote positive interactions among peers (Pepler et al. 2006). Further,
it has been suggested that peer support models may contribute in attitudes towards peers
and in everyday interactions (Cowie 2000, Cowie et al. 2002, Menesini et al. 2003).

To summarize, based on the literature, it seems that the adverse factors used in
our studies — academic distress, loneliness, and victimization — or the effect of these
factors, may be diminished by the same intervention principles. Systematic work to
support participation and competence, to increase prosocial behaviour, and to improve
relationships may be useful elements in strengthening children’s belongingness to school.
Our results underline the essential role of the teacher; the teacher’s involvement in
children’s academic work was associated with higher prevalence of school wellbeing and
lower prevalence of health complaints (stomach ache among girls). This indicates a great

possibility for schools whose aim is to improve wellbeing and reduce health complaints.

Strengths and limitations

The studies were conducted in public schools in rural communities, ranging from inland
to coastal areas. The population base and the very high attendance are strengths of the
studies, but it is a weakness that children from urban settings were not included. In the
data collection, younger children were interviewed by school nurses, whereas older
children completed the questionnaire themselves. Although the nurses were trained for
this task, we cannot exclude the possibility that the different procedures could have
influenced the responders and introduced systematic differences in results between
younger and older children.

Nevertheless, some essential variables that we used in the studies showed results

comparable to those seen in international studies (e.g. distributions across school grades
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showed in Figures 1-5, and associations), and this may indicate that external validity may
be acceptable and that our results, at least in part, may be generalized to other western
school communities.

However, the cross-sectional design is a limitation of the studies. Simultaneous
reports of assumed adverse/promoting factors and outcome measures may lead to inter-
related responses to the questions, and this could have caused stronger associations
between explanatory factors and outcomes. Thus, applying outcomes subsequent to the
initial collection of data could have yielded different results. Therefore, the findings
should be interpreted with caution, since cross sectional designs limit the possibility to

study causal effects.
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Conclusions

Among the factors that we assumed to have adverse effects on school wellbeing or health
symptoms, every variable appeared to act as an adverse factor. In crude analyses
adjusting for gender and grade, all factors were strongly and negatively associated with
school wellbeing (Study 1), and the same factors were strongly and positively associated
with sadness, anxiety, stomach ache and headache (Study 2, and Study 3). However, in
the multivariable analyses, most of the associations were fully attenuated, and loneliness
was the only variable that showed a particular impact. Loneliness was strongly related to
both the emotional and somatic symptoms, and girls seemed to be especially prone to
adverse effects of loneliness (Study 2).

On the other hand, most of the factors that we assumed to have promoting effects
on the outcome measures, appeared to act as promoting factors in the crude analyses
adjusting for gender and grade (Study 1, and Study 2). In the multivariable analyses,
some of those associations were attenuated, and factors related to the school class seemed
to be of the greatest importance. Children, particularly boys, who felt enjoyment in doing
their school work and/or experienced to get the necessary help from teachers, were likely
to have higher prevalence of school wellbeing, and girls who were satisfied with the
teachers’ help in class showed lower prevalence of stomach ache.

The triangulation of sources in reports of victimization revealed a complex
picture. The agreement between children, teachers and parents in reports of victimization
was low to moderate. Children’s self-reports of victimization and health symptoms were
strongly related, and the gradient was clear; the more often the child experienced being
victimized, the higher was the prevalence of health symptoms. Teachers’ or parents’
reports of assumed victimization showed weaker associations with the health symptoms
reported by the children, and the reports on victimization from the significant adults
showed a clear gradient only with anxiety.

Our results point to implications both for the clinical fields (school and health

systems) and the research fields.
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Implications for schools and health care

Our results underline the key role of teachers. The art of teaching and the teacher’s
involvement with the children appear to be health promoting. Schools need to ensure that
every child experiences enjoyment with his or her school work, and further, schools need
to ensure that each child perceives satisfaction with the help they receive from teachers in
class. Schools that succeed with those academic tasks are likely to have pupils who
experience better school wellbeing and fewer health complaints.

Next, the schools have an important challenge in preventing loneliness among the
children. A reduction of loneliness may be associated with better health outcomes and
thus act as a health promoting strategy. In this work, teachers’ strategic planning for
students’ participation in class and their involvement with the children may be of high
significance. Clinicians in the school systems or in health care need to know about
possible factors in the school setting that may be associated with health symptoms and
wellbeing among the children, and particularly, they need to be aware of the possibly

strong relation between loneliness and health symptoms.

Incentives for further research

There is a lack of studies that assess promoting factors in the school setting. With our
results and previous literature as a background, we suggest that future research needs to
go more deeply into children’s interpersonal relationships, prosocial behaviour, and
participation in the classroom.

Further, there is a need to assess teacher support in more detail. We asked the
children to what degree they perceived getting the necessary help in the classroom. This
question needs to be specified and divided into academic assistance and caring attention.
In addition, questions should include an aspect of perceived justice. Previous studies have
shown that perceived fairness and justice may be essential for the students, and therefore
we suggest that this aspect be studied in relation to academic help and a caring kind of

attention.
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Appendix 1

School wellbeing — Student questionnaire

School: Grade: Number
spring O O girl
Year: autumn O O boy

We want to know how you feel about this school year. Put an x in the box that best describes
you.

Class and recess

1. Which do you like best:

class recess like both equally well
O O O

2. What do you do during recess?

3. What do you like about recess?

4. How much do you like recess?

not at all not much S0-S0 fine very much
O O O O O

5. Do you have good friends at school?

none one good 2-3 good 4-5 good many good
friend friends friends friends
O O O O O

6. Do you look forward to class?

never seldom sometimes usually almost always

O O O O O
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Subjects

7. How much do you like schoolwork?

not at all not much S0-S0 fine very much

O O O O O

8. Do you have problems with any of these subjects:

no some quite a few lots of
problems problems problems problems
reading O O O O
writing O O O |
mathematics O O O O
foreign language (English) O O O O
P.E. O O | |

9. Do you feel that you get all the help that you need:

no, never seldom sometimes usually  yes, always
at school (in class) O O O O O
with homework O O O O O

10. Do you find the necessary peace to work well:

no, never seldom sometimes usually  yes, always
at school (in class) O O O O O
with homework O O O O O

11. How pleased are you with your own work:

not at all not much $0-S0 fine very much
at school (in class) O O O O O
with homework O O O O O

Loneliness

12. What does it mean to be lonely?
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13. Do you ever see students at school who seem to be lonely?

never seldom sometimes about every  about every
week day
O O O O O

14. What do you usually do if someone you know at school seems lonely?

You may mark one or two boxes:
O don’t do anything because I’'m busy with my own activities
O don’t do anything because I don’t dare
O don’t do anything because it’s not my problem
O go over and talk with the student
O ask the student to join in with the others

15. What do you think other students should do when they see someone who seems
lonely?

You may mark one or two boxes:
O nothing
O go over and talk with the student
O ask the student to join in with the others

16. What do you think teachers should do when students seem to be lonely?

Explain:

17. 'What about you, do you ever feel lonely at school?

never seldom sometimes about every  about every
week day
O O O O O

If you never feel lonely, go to question 19.

18. Who can you ask for help when you feel lonely?

You may mark one or more boxes:
O classmates
[ older students
O younger students
O teachers/other adults
[ no one
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19. Did you ever feel lonely before the start of this school year?

never seldom sometimes about about
every week every day
pre-school years O O O O O
previous grades O O O O O

Bullying

20. Do you ever see students who are teased or bothered during recess?

never seldom sometimes about every  about every
week day
O O O O O

21. What do you usually do when a student is teased or bothered?

You may mark one or more boxes:
O don’t do anything because I’'m busy with my own activities
O don’t do anything because I don’t dare
O don’t do anything because it’s not my problem
O tell the bullies to stop
O get adults
O tell the teachers later
O tell my parents

22. What do you think other students should do when someone is teased or bothered?
You may mark one or two boxes:
O nothing
O tell the bullies to stop
O get adults
O tell the teachers later
O tell their parents

23. What do you think teachers should do when students are teased or bothered?

Explain:

PP-kontoret for Surnadal, Rindal og Halsa; Audhild Lehre



24. Are you bothered in some way that makes you feel bad?

never seldom sometimes about about
every week  every day
to and from school

teased O O O O O
hit, kicked, pushed O O O O O
left out, excluded O O O O O
during recess

teased O O O O O
hit, kicked, pushed O O O O O
left out, excluded O O O O O
bothered in class O O O O O

If you are bothered in class, explain how:

If you are never bothered, go to question 28.

25. Who teases or bothers you during recess?

You may mark one or more boxes:
[ classmates
O older students
O younger students
[ teachers
O other adults

26. Who comes and helps you when someone has bothered you?

You may mark one or more boxes:
[ classmates
O older students
O younger students
O teachers
O other adults
O no one
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27. Who can you ask for help when you have been teased or bothered?

You may mark one or more boxes:
[ classmates
[ older students
O younger students
[ teachers/other adults
[ no one

28. Were you ever teased or bothered before the start of this school year?

never seldom sometimes about about
every week every day
pre-school years O O O O O
previous grades O O O O O

29. Do you ever bother others on purpose (intentionally):

never seldom sometimes about about
every week every day
tease O O O O O
hit, kick, push O O O O O
shut out, exclude O O O O O
Wellbeing and mood

30. What kind of mood have you been in lately?

very bad not so good good very good
O O O O

31. How have you felt lately? How often have you:

never seldom sometimes often always
been happy O O O O O
been sad O O O O O
felt safe O O O O O
felt anxious O O O O O
had a stomach ache O O O O O
had a head ache O O O O O
had other problems [ O O O O
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32. Do you dread recess?

never seldom sometimes often almost always

O O O O O

33. Do you dread classroom time?

never seldom sometimes often almost always
O O O O O

34. Who can you talk to if something hurtful or difficult happens to you:

no, never maybe probably certainly
other students O O | O
class advisor O O O O
other teachers O O O O
my parents O O O O
other adults O O O O
noone [

35. How do you like it at school?

very bad not so good good very good
O O O O

36. Explain why you feel this way about school:

37. Think about a fantastic recess. What would you like to be doing then?

Explain:

English translation by Jean Gaffney Kvendset, June 2010
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Appendix 2

Skoletrivsel — elevskjema

Skole: Lepenr.
vO Klasse: O jente
Ar: HO O gutt

Vi vil gjerne vite hvordan du trives dette skoledret. Sett kryss for det som passer best for deg.

Timer og friminutt

1. Hva liker du best av timer og friminutt?

timene friminutta liker begge deler godt
O O O

2. Hva gjor du i friminutta?

3. Hva synes du er bra med friminutta?

4. Hvordan trives du i friminutta?

sveert darlig darlig sann passe godt kjempegodt
O O O O O

5. Har du gode venner pa skolen?

ingen en god 2 -3 gode 4 -5 gode flere gode
venn venner venner venner
O O O O O

6. Gleder du deg til timene?

aldri sjelden av og til som oftest ~ nesten alltid
O O O O O
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Skolefag

7. Hvordan liker du skolearbeidet?

svert darlig darlig sann passe godt kjempegodt
O O O O

8. Har du problemer med noen av disse fagene:

ingen sma store svert store
problemer  problemer  problemer  problemer
lesing O O O |
skriving O O O O
matematikk O O O O
engelsk O O O O
gymnastikk O O O O

9. Synes du selv at du far den hjelpa du trenger:

nei, aldri sjelden av og til som oftest ja, alltid
pé skolen O O O O O
heime med lekser O O O O O

10. Far du den arbeidsroa du trenger:

nei, aldri sjelden av og til som oftest ja, alltid
pé skolen O O O O O
heime O O O O O

11. Hvor forneyd er du med det du gjer:

sveert darlig darlig sann passe godt kjempegodt
pé skolen O O O O O
med lekser heime O O O O O
Ensomhet

12. Hva betyr det & veere ensom?
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13. Ser du elever som virker ensom pa skolen?

aldri sjelden av og til omtrent omtrent
hver uke hver dag
O O O O O

14. Hva gjer du vanligvis nar en elev du kjenner virker ensom?

Her kan du sette ett eller to kryss:
O gjer ingenting med det, fordi jeg er opptatt med egne aktiviteter
O gjer ingenting med det, fordi jeg ikke tor
O gjer ingenting med det, fordi det ikke er mitt problem
O gér bort og prater med eleven
O ber eleven bli med sammen med andre

15. Hva synes du andre elever bor gjere nar noen virker ensom?

Her kan du sette ett eller to kryss:
O ingenting
O ga bort og prate med eleven
O be eleven bli med sammen med de andre

16. Hva synes du lzererne bor gjere nar elever virker ensomme?

Fortell:

17. Enn du da, feler du deg ensom pi skolen?

aldri sjelden av og til omtrent omtrent
hver uke hver dag
O O O O O

Den som aldri foler seg ensom, gar til spersmal 19.

18. Hvem kan du seke hjelp hos nar du feler deg ensom?

Her kan du sette ett eller flere kryss:
O klassekamerater
O eldre elever
O yngre elever
O leerere / andre voksne
O ingen
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19. Har du kjent deg ensom for dette skoleiret starta:

aldri sjelden av og til omtrent omtrent
hver uke hver dag
i dra for 1. klasse O O O O O
tidligere skolear O O O O O

Plaging

20. Ser du elever som blir erta og plaga i friminutta?

aldri sjelden av og til omtrent omtrent
hver uke hver dag
O O O O O

21. Hva gjor du vanligvis nar en elev blir erta og plaga?

Her kan du sette ett eller flere kryss:
O gjer ingenting med det, fordi jeg er opptatt med egne aktiviteter
O gjor ingenting med det, fordi jeg ikke tor
O gjor ingenting med det, fordi det ikke er mitt problem
O ber plagerne om a holde opp
O henter voksne
O sier fra til leererne etterpa
O sier fra til foreldrene mine

22. Hva synes du andre elever ber gjere nar noen blir erta og plaga?

Her kan du sette ett eller flere kryss:
O ingenting
O be plagerne om a holde opp
O ga a hente voksne
O si fra til leererne etterpa
O si fra til foreldrene sine

23. Hva synes du lzererne ber gjore nar elever blir erta og plaga?

Fortell:
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24. Blir du plaga pa en sinn mite at du feler det ubehagelig:

aldri sjelden av og til omtrent omtrent
hver uke hver dag

pa skoleveien
Blir erta O O | | O
Blir slatt, sparka, dytta O O O O O
Blir utestengt og far ikke
vere med de andre O O O O O
i friminutta
Blir erta O O | | O
Blir slatt, sparka, dytta O
Blir utestengt og far ikke
vere med de andre O
blir plaga i timene O O O O O

Hvis du blir plaga i timene,
sa fortell hvordan:

Den som aldri blir plaga, gar til spersmal 28.

25. Hvem er det som erter og plager deg i friminutta?

Her kan du sette ett eller flere kryss:
[ klassekamerater
[ eldre elever
O yngre elever
O larere
O andre voksne

26. Hvem kommer og hjelper deg nér du blir plaga?

Her kan du sette ett eller flere kryss:
[ klassekamerater
O eldre elever
O yngre elever
O laerere
[0 andre voksne
O ingen
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27. Hvem Kkan du selv seke hjelp hos nar du blir erta og plaga?

Her kan du sette ett eller flere kryss:
[ klassekamerater
[ eldre elever
O yngre elever
O larere / andre voksne
O ingen

28. Har du vzert erta og plaga for dette skolearet starta:

aldri sjelden av og til omtrent omtrent
hver uke hver dag
i dra for 1. klasse O O O O O
tidligere skolear O O O O O

29. Hender det at du plager andre med vilje:

aldri sjelden av og til omtrent omtrent
hver uke hver dag
erter O O O O O
slar, sparker, dytter O O O O O
holder andre utafor [ O O O O

Trivsel og humer
30. Hvordan har humeret ditt veert den siste tida?

veldig darlig  ikke sé bra godt kjempegodt
O O O O

31. Hvordan har du hatt det den siste tida? Hvor ofte har du:

aldri sjelden av og til veldig ofte hele tida
veert glad O O O O O
veert trist O O O O O
folt deg trygg O O O O O
vert engstelig O O O O O
hatt vondt i magen O O O O O
hatt vondt i hodet O O O O O
hatt andre plager O O O O O

PP-kontoret for Surnadal, Rindal og Halsa; Audhild Lehre



32. Gruer du deg til friminutta?

aldri sjelden av og til som oftest nesten alltid
O O O O O

33. Gruer du deg til timene?

aldri sjelden av og til som oftest nesten alltid
O O O O O

34. Hvem kan du snakke med hvis noe vondt eller vanskelig skulle hende :

nei, aldri kanskje  sannsynligvis  helt sikkert
andre elever O O (| O
klassestyrer O O O O
andre lerere O O O O
foreldrene mine O O (| O
andre voksne O O O O

ingen 0O

35. Hvordan trives du pa skolen?

veldig darlig  ikke sé bra godt kjempegodt
O O O O

36. Fortell hvorfor du trives som du gjer pa skolen:

37. Tenk deg et super-fint friminutt. Hva ville du helst holde pa med da?
Fortell:
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Appendix 3

Skoletrivsel — foreldreskjema

Skole: Lepenr.
vO Klasse: O jente
Ar: HO O gutt

Vi vil gjerne vite mer om elevenes trivsel dette skoledret. Sett kryss for det du mener passer
best for datteren/sonnen din.

Timer og friminutt

1. Datteren/sennen min trives:

sveert darlig darlig sann passe godt kjempegodt
i friminutta O O O O O
i timene O O O O O

2. Datteren/sennen min har gode venner pa skolen:

ingen en god 2 -3 gode 4 -5 gode flere gode
venn venner venner venner
O O O O O

Skolefag

3. Datteren/sennen min liker skolearbeidet:

svert darlig darlig sann passe godt kjempegodt
O O O O O

4. Datteren/sennen min har problemer med disse fagene:

ingen sma store svert store
problemer  problemer  problemer  problemer
lesing O O O O
skriving O O O O
matematikk O O O O
engelsk O O O O
gymnastikk O O O O
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5. Datteren/sennen min far den hjelpa hun/han trenger:

nei, aldri sjelden noen ganger  som oftest ja, alltid
pé skolen O O O O O
heime med lekser O O O O O

6. Datteren/sennen min fiar du den arbeidsroa hun/han trenger:

nei, aldri sjelden noen ganger  som oftest ja, alltid
pé skolen O O O O O
heime O O O O O

7. Datteren/sennen min er forneyd med det hun/han gjor:

sveert darlig darlig sann passe godt kjempegodt
pé skolen O O O O O
heime med lekser O O O O O

Ensomhet

8. Noen elever foler seg ensom pa skolen. Hva synes du andre elever ber gjere niar noen
virker ensom?

Her kan du sette ett eller to kryss:
O ingenting
O ga bort og prate med eleven
O be eleven bli med sammen med andre

9. Hva synes du leererne ber gjere nar elever virker ensom?
Fortell:

10. Datteren/sennen min foler seg ensom pa skolen:

aldri sjelden av og til omtrent omtrent
hver uke hver dag
O O O O O

11. Datteren/sennen min forteller meg om:

aldri sjelden avogtil omtrent omtrent
hver uke hver dag
opplevd ensomhet O O O O O
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Foreldre som aldri herer om opplevd ensomhet hos datteren/sennen, gar til spersmal 13.

12. Hva gjor du nar datteren/sennen din forteller at hun/han feler seg ensom pa skolen?

Her kan du sette ett eller flere kryss:
O ingenting
[0 snakker med datteren/sennen min om det
O tar det opp med klassestyrer
[0 snakker med andre foreldre for 4 be om rad
[ annet, fortell:

13. Hva vil du gjere hvis du senere far here om andre elever som feler seg ensom?

Her kan du sette ett eller flere kryss:
O ingenting, fordi det ikke er mitt problem
O ingenting, fordi jeg ikke ensker & blande meg borti
O be datteren/sennen min om & veere mer sammen med eleven
O kontakte foreldra til eleven og snakke med dem om hva som kan gjeres
O kontakte klassestyrer for & drofte hva vi foreldre kan gjore
[ annet, fortell:

Plaging

14. Noen elever blir erta og plaga pa skolen. Hva synes du andre elever ber gjere nar
noen blir erta og plaga?

Her kan du sette ett eller flere kryss:
O ingenting
O be plagerne om & holde opp
O hente voksne
O si fra til leererne etterpa
O si fra til foreldrene sine

15. Hva synes du lzererne ber gjore nar elever blir erta og plaga?
Fortell:

16. Datteren/sennen min opplever a bli erta og plaga:

aldri sjelden av og til omtrent omtrent

hver uke hver dag
pé skoleveien O O | | O
i friminutta O O O O O
i timene O O O O O
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17. Datteren/sennen min opplever a bli utestengt slik at hun/han ikke far veere med de

andre:
aldri sjelden av og til omtrent omtrent
hver uke hver dag
O O O O O

18. Datteren/sennen min forteller meg om:

aldri sjelden avogtil omtrent omtrent
hver uke hver dag
opplevd plaging/erting O O O O O
opplevd utestenging O O O O O

Foreldre som aldri herer om opplevd plaging/erting eller utestenging hos datteren/sennen, gar
til spersmal 20.

19. Hva gjor du nar datteren/sennen din forteller at hun/han blir erta/plaga eller
utestengt pa skolen?

Her kan du sette ett eller flere kryss:
O ingenting
[0 snakker med datteren/sennen min om det
O ta det opp med klassestyrer
O snakke med andre foreldre for 4 be om rad
[ annet, fortell:

20. Hva vil du gjere hvis du senere far hore om elever som blir erta/plaga eller utestengt
pa skolen?

Her kan du sette ett eller flere kryss:
O ingenting, fordi det ikke er mitt problem
O ingenting, fordi jeg ikke ensker & blande meg borti
O be datteren/sennen min om & ta det opp pa skolen
O kontakte foreldra til eleven og snakke med dem om hva som kan gjeres
O kontakte klassestyrer for & drafte hva vi foreldre kan gjore

21. Datteren/sennen min plager andre:

aldri sjelden av og til omtrent omtrent
hver uke hver dag
erter O O O O O
slar, sparker, dytter [ O O O O
holder andre utafor O O O O O
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Trivsel og humer

22. Humeret til datteren/sennen min er:

Her skal du sette ett kryss, enten i rekka for stabilt eller i rekka for ustabilt.

sveert darlig  darlig

stabilt O O
ustabilt O O
23. Datteren/sennen min viser:

aldri sjelden
glede over sosial kontakt
med medelever O O
glede over mestring i
skolearbeidet O O
24. Datteren/sennen min virker:

aldri sjelden
glad O O
trist O O
trygg o O
engstelig O O

annet, fortell:

25. Datteren/sennen min gruer seg til:

aldri sjelden
friminutta O O
timene O O

verken godt

eller darlig  godt sveert godt
O O O
O O O

avogtil som oftest nesten alltid

O O O

O O O
avogtil veldigofte hele tida

O O O

O O O

O O O

O O O
avogtil som oftest nesten alltid

O O O

O O O

26. Pa skolen trives datteren/sennen min samla sett:

veldig darlig
O O

ikke sa bra

godt  kjempegodt
O O

27. Tilleggsopplysninger som kan ha betydning for trivselen:
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Appendix 4

Skoletrivsel — laererskjema

Skole: Lepenr.
vO Klasse: O jente
Ar: HO O gutt

Vi vil gjerne vite mer om elevenes trivsel dette skoledret. Sett kryss for det du mener passer
best for denne eleven.

Timer og friminutt

1. Denne eleven trives:

sveert darlig darlig sann passe godt kjempegodt
i friminutta O O O O O
i timene O O O O O

2. Denne eleven har gode venner pa skolen:

ingen en god 2 -3 gode 4 -5 gode flere gode
venn venner venner venner
O O O O O

Skolefag

3. Denne eleven liker skolearbeidet:

svert darlig darlig sann passe godt kjempegodt
O O O O O

4. Denne eleven har problemer med disse fagene:

ingen sma store svert store
problemer  problemer  problemer  problemer
lesing O O O O
skriving O O O O
matematikk O O O O
engelsk O O O O
gymnastikk O O O O
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5. Denne eleven fiar den hjelpa hun/han trenger:

nei, aldri sjelden noen ganger  som oftest ja, alltid
pé skolen O O O O O
heime med lekser O O O O O

6. Denne eleven fiar den arbeidsroa hun/han trenger:

nei, aldri sjelden noen ganger  som oftest ja, alltid
pé skolen O O O O O
heime O O O O O

7. Denne eleven er forneyd med det hun/han gjor:

sveert darlig darlig sann passe godt kjempegodt
pé skolen O O O O O
heime med lekser O O O O O
Ensomhet
8. Denne eleven foler seg ensom pa skolen:
aldri sjelden av og til omtrent omtrent
hver uke hver dag
O O O O O
Plaging
9. Denne eleven opplever a bli erta og plaga:
aldri sjelden av og til omtrent omtrent
hver uke hver dag
pa skoleveien O O O O O
i friminutta O O O O O
i timene O O O O O

10. Denne eleven opplever a bli utestengt slik at hun/han ikke far veere med de andre:

aldri sjelden av og til omtrent omtrent
hver uke hver dag
O O O O O
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11. Denne eleven plager andre:

aldri sjelden av og til omtrent omtrent
hver uke hver dag
erter O O O O O
slar, sparker, dytter [ O O O O
holder andre utafor O O O O O

Trivsel og humer

12. Humoret til denne eleven er vanligvis:

skiftende darlig  middels bra godt svert godt
O O O O O

13. Denne eleven forteller meg om:

aldri sjelden avogtil omtrent omtrent
hver uke hver dag
opplevd ensomhet O O O O O
opplevd plaging/erting O O O O O
opplevd utestenging O O O O O
14. Denne eleven viser:
aldri sjelden avogtil som oftest nesten alltid
glede over sosial kontakt
med medelever O O O O O
glede over mestring i
skolearbeidet O O O O O
15. Denne eleven virker:
aldri sjelden avogtil veldigofte hele tida
glad O O O O O
trist O O O O O
trygg O O O O O
engstelig O O O O O

annet, fortell:
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16. Denne eleven gruer seg til:

aldri sjelden avogtil som oftest nesten alltid
friminutta O O O O O
timene O O O O O

17. Pa skolen trives denne eleven samla sett:

veldig darlig  ikke s bra godt  kjempegodt
O O O O
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Appendix 5

Reliability testing

The School wellbeing — Student questionnaire:
A short presentation

Participants

In November-December 2008, we gathered data to do reliability testing of the School
wellbeing — Student questionnaire. We included children in grades 3 and 6 from one
elementary school and children in grade 9 from one secondary school. Of the 179 eligible
children, 154 (86%) were included in the analyses (Table A).

Table A. Number of children included in the analyses

Grade3 Grade 6 Grade9 Total

Children

(N) (N) (N) (N)
All children 57 51 82 190
Excluded* 0 1 10 11
Eligible 57 50 72 179
Written consent 56 47 68 171
On sick leave 4 7 0 11
Non-serious
completion 0 0 5 5
Included in the
analyses 51 40 63 154

* Of the 11 children excluded, two were mentally handicapped with no/minimal verbal
language, two had minor competence in the Norwegian language, two were abroad, and five
had their schooling in another arca

Method

Data were gathered twice three weeks apart using the School wellbeing — Student
questionnaire and the Children’s Loneliness Scale (Asher and Wheeler 1985). Under the
guidance of their class advisor and the author (AL), children filled in the questionnaires in a
lesson that was allocated to this task. Test-retest reliability for ordinal questions in the School
wellbeing — Student questionnaire was measured by Spearman’s rho, and in addition, we
measured internal consistency for some possible scales constructed by combining items from
the two questionnaires.



Test-retest reliability of the School wellbeing questionnaire

The 49 ordinal questions showed a mean correlation .55, with a range from .30 to .72,
between test and retest (all p-values <0.001). The coefficients were roughly normally
dispersed, and 82% had values between .45 and .64. Table B presents correlations for the
variables used in thesis. The estimated correlations vary between .46 and .71.

Table B. Correlations between test and retest for variables in the
School wellbeing — Student questionnaire

Variables N Spearman’s rho  p-value
School wellbeing 153 .60 <0.001
Sadness 154 46 <0.001
Anxiety 154 51 <0.001
Stomach ache 154 .50 <0.001
Headache 152 53 <0.001
Academic problems 153 1 <0.001
Disturbed work 150 .64 <0.001
Bothered in class 147 .52 <0.001
Loneliness 151 57 <0.001
Victimization 154 49 <0.001
School work enjoyment 154 .69 <0.001
Necessary academic help 151 .60 <0.001
School work satisfaction 153 .63 <0.001
Friends 154 .62 <0.001
Supportive peers 149 A48 <0.001
Supportive teacher 150 49 <0.001

Validation of selected questions

The questions in the School wellbeing — Student questionnaire were not constructed to make
scales, and therefore, there was no option to measure internal consistency among items in
Studies 1-3. In the thesis, items are used individually to compose either promoting or adverse
factors. The concepts “promoting/adverse” factors should be seen as umbrella concepts and
not as latent variables.

Nevertheless, some ad hoc and preliminary analyses were completed on a few questions in
combination with items from Children’s Loneliness Scale. Four scales were constructed:
Loneliness, Friendship, Peer support, and School wellbeing (Table C). The Cronbach’s
Alphas were acceptable for all the four scales ranging from .70 to .78, and the items from the
School wellbeing — Student questionnaire showed moderate to high correlations with the
respective total score correlations. The item for Loneliness (Do you ever feel lonely at
school?) and for School wellbeing (How do you like it at school?) had especially strong
correlations with the total score correlation; .63 and .61, respectively.



Table C. Preliminary analyses; Validation of single-item questions in the School wellbeing —
Student questionnaire (SWSQ) in combination with items from Children’s Loneliness Scale
(CLS)

Item-to-total

Scales and Cronbach’s
Items Alpha seore
correlation
Loneliness 78
SWSQ Do you ever feel lonely at school? .63
CLS I feel alone at school* .62
CLS I’'m lonely at school* .64
CLS I don’t have anyone to play with at school* 45
CLS I can find a friend in my class when I need one .53
Friendship 73
SWSQ Do you have good friends at school? 47
CLS It’s easy for me to make new friends at school* .49
CLS I have lots of friends in my class* .63
CLS I am well liked by the kids in my class* .50
CLS I get along with my classmates* .39
Peer support .70
SWSQ  Can you talk to other students when something 32
hurtful or difficult happens to you?
CLS There’s no other kids I can go to when I need 45
help in school
CLS I can find a friend in my class when I need one* .54
CLS I am well liked by the kids in my class* 40
CLS I have nobody to talk to in class 45
CLS It’s hard for me to make friends at school 45
School wellbeing 73
SWSQ  How do you like it at school? .61
CLS I like school* 44
SWSQ  How much do you like recess? 33
SWSQ Do you look forward to class? .56
SWSQ  How much do you like school work? Sl
SWSQ Do you dread recess? 29
SWSQ Do you dread classroom time? 40

* This item is recoded
References
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Abstract

factors with school wellbeing.

school wellbeing (odds ratio, 043, 95% Cl 0.22 to 0.85).

relationship may be of particular importance.

Background: Determinants of children’s school wellbeing have not been extensively studied. In this cross-sectional
study of school children we assessed how factors assumed to promote wellbeing and factors assumed to adversely
influence wellbeing were associated with self-reported wellbeing in school.

Methods: Children from five schools, 230 boys and 189 girls in grades 1-10, responded to the same set of
questions. We used proportional odds logistic regression to assess the associations of promoting and restraining

Results: In a multivariable analysis, degree of school wellbeing in boys was strongly and positively related to
enjoying school work (odds ratio, 3.84, 95% Cl 2.38 to 6.22) and receiving necessary help (odds ratio, 3.55, 95% Cl
2.17 to 5.80) from teachers. In girls, being bothered during lessons was strongly and negatively associated with

Conclusions: Different factors may determine school wellbeing in boys and girls, but for both genders, factors
relevant for lessons may be more important than factors related to recess. Especially in boys, the student-teacher

Background

School wellbeing among children has not been exten-
sively studied, despite substantial efforts to develop rele-
vant indicators related to learning ability, health status
and health related behaviour in school settings [1].
Konu and colleagues introduced school wellbeing as a
global concept [2], and included questions about social
relationships and school work as two essential compo-
nents [3].

Others have used wellbeing as one of several topics to
describe how children experience daily life in school [4].
In a multi-national study by Samdal et al [5] feeling
safe, experiencing fair treatment and having supportive
teachers were associated with a high level of school
satisfaction [5]. Children’s connectedness to school [6]
has also been linked to good health and good academic
achievement [7], and it has been suggested that connect-
edness could be a useful predictor of social competence,
emotional distress, risk of dropping out of school, and
involvement in criminal activity [8,9].

* Correspondence: audhild.lohre@ntnu.no

"Department of Public Health, Faculty of Medicine, Norwegian University of
Science and Technology, Trondheim, Norway

Full list of author information is available at the end of the article

C ) BiolVed Central

In a cross-sectional population study of school chil-
dren, we have assessed whether school wellbeing is asso-
ciated with factors that are assumed to promote
wellbeing, and factors that may restrain the perception
of wellbeing. We hypothesised that the assumed pro-
moting factors would favourably influence wellbeing in
school, and that perceived problematic factors would be
negatively related to school wellbeing.

Methods
Participants and procedure
This study is based on a convenience sample of children
from five schools in Mgre and Romsdal County, Nor-
way, who participated in a project that was organized by
the schools. The headmasters agreed to participate in
two cross sectional surveys that were set two years
apart. The headmasters’ decision was approved by each
School’s Collaborative Committee (sanctioned by law,
and including representatives for teachers, parents and
children). In the present study, data were used from the
first survey that was carried out from May to June 2002.
Three schools had grades from 1 to 7, and two
schools had grades from 1 to 10. Altogether 423 chil-
dren were invited, and included all children from four
of the schools and children in grades 7-10 from the fifth

© 2010 Lohre et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
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school. The children were between seven and 16 years
of age at attendance. One child moved before the data
collection started, and three children were on sick leave
during the study period. Thus, 419 (99%) children were
included in the analyses.

Parents were informed about the survey in the context
of a school meeting that indicated the start of the pro-
ject. Information letters signed by the headmaster and
by the principal investigator (AL) were sent to all par-
ents, describing the aims of the survey, and emphasising
that participation was voluntary, and that the collected
information was confidential. Children/parents who did
not want to participate were asked to notify their main
teacher or headmaster. In each class, teachers informed
the children in greater detail about the survey.

Data were collected using a questionnaire (see Addi-
tional files 1 and 2) that was developed by the first
author (AL) in close collaboration with school nurses,
teachers, and headmasters. In the first step of a pilot
study, AL had interviewed more than 30 children in
grades 1-7, using the questionnaire as a guide. In a sec-
ond step, approximately 300 children in grades 1-10
from several schools completed the questionnaire after
being supervised by trained teachers. The students
reported that the questions were easy to understand,
and teachers reported that the questionnaire was easy to
use among the youngest as well as among older chil-
dren. Thus, face validity, construct and content validity
of the questionnaire were considered to be good.

The data collection of the present study was adminis-
tered by school nurses and headmasters. Instead of let-
ting all children fill in the questionnaire themselves, 180
children in grades 1-4, 53 children in grades 5-7, and
three children in grades 8-10 were interviewed by
trained school nurses who used the questionnaire as a
guide. Under the instruction of the school nurse or a
trained teacher the remaining 183 children completed
the questionnaires themselves during a lesson that was
allocated to this task.

Measures

The questionnaire consisted of a combination of items
that are assumed to promote school wellbeing, and
items that may be adversely associated with school well-
being. Responses to the questions were ranked on ordi-
nal scales, with four or five response options. Some of
the items that were addressed in the questionnaire are
more relevant for experiences during lessons and some
items are more relevant in recess. Factors assumed to
adversely influence school wellbeing included academic
problems, disturbances at work, being bothered during
lessons, loneliness and victimization (being bullied).
Among variables assumed to promote school wellbeing
were enjoyment in doing school work, a feeling of
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receiving help and assistance when needed, and satisfac-
tion with school work. In addition, supportiveness of
friends, peers and teachers was assumed to promote
school wellbeing. The given responses should be rele-
vant for the current school year.

The reliability of the questionnaire was tested in
another material gathered from children in grades 3, 6,
and 9. Of 179 eligible children, the questionnaire was
completed by 154 (86%) children two times with three
weeks apart. The test-retest reliability for the 49 ordinal
questions was acceptable with 82% of the Spearman’s
rho coefficients ranging between 0.45 and 0.64 (mean
rho = 0.55), and all p-values < 0.001. With regard to the
12 variables used in the present study correlations varied
from 0.49 to 0.71.

In the questionnaire the following items were
addressed, each with the corresponding questions:
School wellbeing
One global question; “How do you like it at school?”
with four response options; very bad (1), not so good,
good, and very good (4).

Academic problems

Four questions each linked to a certain subject; “Do you
have problems with; reading?”, “writing?”, “mathematics?”
or “foreign language (English)?” and each with four
response options; no problems (1), some problems, quite
a few problems, and lots of problems (4). The response
score assigned to “academic problems” was the highest
score (one score only) for any of the four questions.
Disturbed work

One question; “At school (in class), do you find the
necessary peace to work well?” with five response
options recoded 5 to 1 to express increasing degree of
disturbance; no, never (5), seldom, sometimes, usually,
and yes, always (1).

Bothered in class

One question; “In class, are you bothered in some way
that makes you feel bad?” with five response options;
never (1), seldom, sometimes, about every week, and
about every day (5).

Loneliness

One question; “Do you ever feel lonely at school?” with
five response options; never (1), seldom, sometimes,
about every week, and about every day (5).

Victimization

Three questions; “During recess, are you bothered in
some way that makes you feel bad:”, where the three
questions were specified as by being “teased?"; by being
“hit, kicked or pushed?"; or by being “left out,
excluded?” and each with five response options; never
(1), seldom, sometimes, about every week, and about
every day (5). The response score assigned to “victimiza-
tion” was the highest score (one score only) for any of
the three questions.
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School work enjoyment

One question; “How much do you like schoolwork?”
with five response options; not at all (1), not much,
so0-so, fine, and very much (5).

Necessary academic help

One question; “At school (in class), do you feel that you
get all the help that you need?” with five response
options; no, never (1), seldom, sometimes, usually, and
yes, always (5).

School work satisfaction

One question; “At school (in class), how pleased are you
with your own work?” with five response options; not at
all (1), not much, so-so, fine, and very much (5).

Friends

One question; “Do you have good friends at school?”
with five response options; none (1), one good friend,
2-3 good friends, 4-5 good friends, and many good
friends (5).

Supportive peers

One question; “Can you talk to other students if some-
thing hurtful or difficult happens to you?” with four
response options; no, never (1), maybe, probably, and
certainly (4).

Supportive teacher

One question; “Can you talk to your class advisor if
something hurtful or difficult happens to you?” with
four response options; no, never (1), maybe, probably,
and certainly (4).

Ethics

The survey was approved by the statutory School Colla-
borative Committees, and the collection of data was
approved by The Norwegian Data Inspectorate.

Statistics

We used proportional odds logistic regression [10], with
school wellbeing as the dependent variable. School well-
being was constructed as an ordinal variable with four
categories, and applying proportional odds is expected
to be more efficient than using binary logistic regression
[11,12]. In relation to categories of wellbeing in school,
the model assumes that the odds ratios will be identical
for each category increase in wellbeing.

First, we included each independent factor separately,
with adjustment only for gender and grade. Thereafter,
all covariates were included simultaneously in a multi-
variable model. Similar analyses were also conducted
separately for boys and girls, and in the multivariable
analysis, we tested interactions between relevant factors
and gender. All tests were two-sided, and p-values
< 0.05 were considered significant. The statistical ana-
lyses were performed in SPSS for Windows (version
15.0 SPSS, Chicago, Illinois).
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Results

Among 419 participating children (230 boys and 189
girls), gender was evenly distributed by school grade
(Table 1). Global scores for school wellbeing and scores
related to variables that are expected to influence school
wellbeing are described in Table 2. On a scale from 1 to
4, with 4 as the best, the median score (interquartile
range) for school wellbeing was 3 (3-4). The score
results indicated that approximately 92% of the children
perceived their school wellbeing as good or very good,
whereas 8% reported their school wellbeing as bad or
not so good. Most of the factors that are expected to
influence school wellbeing displayed a similar distribu-
tion with a vast majority of the children reporting the
two best scores. Only a small proportion of children
reported a high degree of perceived problems in lessons
and during recess.

In proportional odds logistic regression analyses, we
assessed the association of each variable with the
reported school wellbeing score. The left part of Table 3
shows the association of each variable with school well-
being, after adjustment for gender and grade. In these
analyses, all variables except “supportive peers” and
“supportive teacher” were significantly associated with
school wellbeing, and the direction of the associations
was as expected. Thus, variables indicating problems in
lessons and recess were negatively related to school
wellbeing, whereas enjoying school work showed a
strong positive association with school wellbeing (odds
ratio, 3.03, 95% CI 2.30 to 4.00), as did the experience
of receiving necessary help from the teacher (odds ratio,
3.08, 95% CI 2.35 to 4.05).

In the analysis presented on the right part of Table 3
we assessed the association of each variable with school
wellbeing with simultaneous adjustment for all the other
covariates listed in the table, in addition to gender and
grade. After multivariable adjustment, most of the

Table 1 Study participants according to school grade

Boys Girls Total
Grade N % N % N
1 19 59 13 41 32
2 23 44 29 56 52
3 23 45 28 55 51
4 30 67 15 33 45
5 24 59 17 41 41
6 32 76 10 24 42
7 22 48 24 52 46
8 21 57 16 43 37
9 11 39 17 61 28
10 25 56 20 44 45
Total 230 55 189 45 419
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Table 2 Distribution of response options for school
wellbeing and each of the independent variables

Response options

1 2 3 4 5 Total

Variables % % % % % N  Median IQR*
School wellbeing ® 2.7 56 529 389 414 3 3-4
Academic 263 554 136 48 419 2 1-2
problems °
Disturbed work © 192 393 295 94 26 417 2 2-3
Bothered in class © 843 74 76 07 0 408 1 1-1
Loneliness © 605 215 148 14 1.7 418 1 1-2
Victimization® 552 242 165 22 19 417 1 1-2
School work 26 48 484 356 86 419 3 3-4
enjoyment d
Necessary 10 34 118 432 406 414 4 4-5
academic help?
School work 14 33 325 467 160 418 4 34
satisfaction ¢
Friends ¢ 02 26 158 194 620 418 5 4-5
Supportive peers © 175 253 152 420 388 3 2-4

170 212 186 432 377 3 2-4

Supportive teacher
a

* 25-75th percentile

2 From 1 (worst) to 4 (best)
° From 1 (best) to 4 (worst)
< From 1 (best) to 5 (worst)
9 From 1 (worst) to 5 (best)

associations that were apparent in the initial analyses
(left side of Table 3), were nearly fully attenuated. How-
ever, “school work enjoyment” remained strongly asso-
ciated with school wellbeing (odds ratio, 2.74, 95% CI
1.95 to 3.85), as did receiving “necessary academic help”
(odds ratio, 2.23, 95% CI 1.56 to 3.19). Although
the association of “victimization” was attenuated, it
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remained negatively associated with school wellbeing
(odds ratio, 0.71, 95% CI 0.52 to 0.97).

The item “supportive teacher” shifted from being posi-
tively associated with school wellbeing in the crude ana-
lysis to being negatively associated in the multivariable
analysis. This change was explored in additional ana-
lyses; Spearman correlations showed that “supportive
teacher” was correlated with both “school work enjoy-
ment” and “necessary help” (rho, 0.27, and rho, 0.40,
respectively, p-values < 0.001), and we consider the
change in the direction of the odds ratio to be a likely
artefact that may be explained by co-linearity between
variables.

We compared associations across grades, grouping the
children into three groups (1-4, 5-7, and 8-10). This
resulted in low numbers in some categories, and there-
fore, low precision in some of the analyses, but the asso-
ciations were not substantially different compared to the
analyses of all children in Table 3.

In the separate analyses of boys and girls (Tables 4
and 5), we found that for boys, the results were quite
similar to those described in Table 3. In the multivari-
able analysis (right part of Table 4), there were strong
positive associations of “school work enjoyment” (odds
ratio, 3.84, 95% CI 2.38 to 6.22) and receiving “necessary
academic help” (odds ratio, 3.55, 95% CI 2.17 to 5.80)
with level of school wellbeing. For girls, “bothered in
class” was the only variable associated with school well-
being in the multivariable analysis (odds ratio, 0.43, 95%
CI 0.22 to 0.85), showing a clear negative association
(right part of Table 5).

We conducted formal testing of interaction with gen-
der in relation to school wellbeing for the four separate
variables that clearly differed between girls and boys.

Table 3 Proportional odds logistic regression with school wellbeing as dependent variable

Each covariate adjusted only for gender and grade All covariates, gender and grade, included in the model

Covariates

Odds ratio p-value Odds ratio p-value
Estimate (95% Cl) Estimate (95% Cl)

Restraining factors
Academic problems 0.52 (040 to 0.68) < 0.001 0.88 (0.63 to 1.24) 046
Disturbed work 0.57 (046 to 0.70) < 0001 1(0.70 to 1.19) 051
Bothered in class 045 (0.32 to 0.62) < 0001 079 (0.51 to 1.22) 0.29
Loneliness 0.56 (045 to 0.70) < 0,001 093 (0.67 to 1.30) 068
Victimization 0.52 (042 to 0.64) < 0.001 1 (0.52 to 0.97) 0.03

Promoting factors
School work enjoyment 3.03 (2.30 to 4.00) < 0.001 2.74 (1.95 to 3.85) < 0001
Necessary academic help 3.08 (235 to 4.05) < 0001 2.23 (156 to 3.19) < 0.001
School work satisfaction 9 (148 to 242) < 0001 1.16 (0.85 to 1.59) 034
Friends 143 (1.14 to 1.80) 0.002 1.02 (0.76 to 1.38) 0.88
Supportive peers 1.16 (0.97 to 1.38) 0.10 1.12 (091 to 1.38) 0.28
Supportive teacher 1.14 (093 to 1.38) 0.21 0.72 (0.55 to 093) 0.01

Covariates are factors assumed to either promote or restrain children’s wellbeing in school
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Table 4 Boys only: Proportional odds logistic regression with school wellbeing as dependent variable

Each covariate adjusted only for grade

All covariates and grade, included in the model

Covariates 0Odds ratio p-value 0Odds ratio p-value
Estimate (95% ClI) Estimate (95% Cl)

Restraining factors
Academic problems 0.57 (040 to 0.80) 0.001 0.94 (0.58 to 1.54) 0.82
Disturbed work 0.53 (041 to 0.70) < 0.001 0.99 (0.70 to 142) 0.96
Bothered in class 0.50 (0.32 to 0.80) 0.003 2 (064 to 2.32) 0.55
Loneliness 0.64 (047 to 0.86) 0.004 097 (0.59 to 1.58) 0.90
Victimization 0.58 (043 to 0.78) < 0.001 0.65 (042 to 1.01) 0.06

Promoting factors
School work enjoyment 4.53 (3.10 to 6.62) < 0001 384 (2.38 t0 6.22) < 0001
Necessary academic help 399 (2.74 to 5.82) < 0001 355 (2.17 to 5.80) < 0001
School work satisfaction 231 (166 to 3.19) < 0.001 1.14 (0.73 to 1.80) 0.57
Friends 1.68 (1.22 to 2.32) 0.002 3(0.99 to 2.37) 0.06
Supportive peers 1.02 (0.82 to 1.27) 087 4 (0.79 to 1.37) 0.80
Supportive teacher 4 (0.88 to 1.49) 032 0.55 (0.38 to 0.81) 0.002

Covariates are factors assumed to either promote or restrain children’s wellbeing in school

Two of these interactions were statistically significant:
“school work enjoyment” (p = 0.01) and “necessary aca-
demic help” (p = 0.008), whereas interaction tests for
“bothered in class” (p = 0.33) and “supportive teacher”
(p = 0.48) were not statistically significant.

Discussion

In this cross-sectional study among school children,
high scores on variables that are assumed to promote
school wellbeing were associated with higher degree of
wellbeing in school, and high scores on variables
thought to be perceived as problematic for the children,
were related to lower degree of school wellbeing. For
boys, high degree of school wellbeing was strongly
linked to their enjoyment in school work and to their

experience of receiving necessary help from teachers;
and for girls, low degree of school wellbeing was
strongly related to feeling bothered in class.

The data of this study are population based; all chil-
dren in the area attended the same public school sys-
tem. The schools are located in a rural area with a
relatively homogenous culture, and therefore, it is diffi-
cult to anticipate to which degree the results can be
generalised. The very high attendance is an obvious
strength of the study, and despite the relatively wide age
range (school grade 1-10), the results did not substan-
tially differ across school grades. By carefully following
the questionnaire, the school nurse interviewed the
youngest children, whereas older children completed the
questionnaire themselves. However, we cannot exclude

Table 5 Girls only: Proportional odds logistic regression with school wellbeing as dependent variable

Each covariate adjusted only for grade

All covariates and grade, included in the model

Covariates

Odds ratio p-value Odds ratio p-value
Estimate (95% ClI) Estimate (95% Cl)

Restraining factors
Academic problems 047 (030 to 0.71) < 0001 0.84 (0.50 to 1.39) 049
Disturbed work 0.62 (045 to 0.86) 0.003 .71 (046 to 1.11) 013
Bothered in class 0.37 (0.23 to 0.61) < 0001 043 (0.22 to 0.85) 0.02
Loneliness 047 (0.34 to 0.65) < 0.001 0.74 (045 to 1.21) 023
Victimization 045 (0.32 to 062) < 0001 0.76 (048 to 1.22) 0.26

Promoting factors
School work enjoyment 1.66 (1.08 to 2.56) 0.02 0 (0.93 to 2.77) 0.09
Necessary academic help 8 (146 to 3.26) < 0.001 0.98 (0.54 to 1.78) 095
School work satisfaction 142 (097 to 2.08) 0.07 1.11 (068 to 1.80) 0.69
Friends 1.18 (0.85 to 1.64) 034 0.69 (044 to 1.07) 0.10
Supportive peers 144 (1.08 to 1.93) 0.01 1(091 to 1.87) 0.14
Supportive teacher 2 (0.83 to 1.50) 045 0 (0.69 to 1.46) 0.99

Covariates are factors assumed to either promote or restrain children’s wellbeing in school
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the possibility that this procedure could have influenced
the collected information and introduced systematic dif-
ferences in results between younger and older children.

In the crude analyses, only adjusting for gender and
school grade, most factors showed in the expected
direction strong associations related to school wellbeing.
Thus, factors that were assumed to promote school
wellbeing were positively, and factors that were assumed
to restrain school wellbeing, were negatively associated
with the wellbeing score. However, in the multivariable
analyses, where each covariate was adjusted for all the
other factors in the model, most of the crude associa-
tions were fully attenuated. Moreover, there were pat-
terns in the results that indicated clear differences
between boys and girls. Thus, enjoying school work and
receiving necessary help from teachers were particularly
important for the school wellbeing of boys, whereas in
girls, being bothered by others in class was the only
variable that remained significant in the multivariable
model, and this factor showed a clear negative associa-
tion with school wellbeing.

It is worth noticing that factors which appear to be
important for school wellbeing are related to the les-
sons, and less to recess, and directly or indirectly, the
children’s experience with the teachers seems to be
important. The effect of peer experiences that other stu-
dies have shown to be harmful, such as being bullied
[13] or being lonely [14], were attenuated and not sta-
tistically significant after multivariable analyses. Simi-
larly, the effects related to having friends and effects of
peer support are other relational factors that were atte-
nuated. However, our findings are in accordance with
results of other studies using multivariable analyses.
Thus, Samdal et al [5] reported that the influence of
adults (teachers) was more important for school satis-
faction than the influence of other children, and their
results also suggested that being alone or being bullied
were less important for school satisfaction [5]. In addi-
tion, children’s reports of teacher likeability (how nice
they think their teachers are) seem to be of high value
for their school satisfaction [15,16]. The importance of
teacher support has also been underlined in longitudinal
studies [17,18].

Generally, younger children [5,15,19,20] and girls
[5,15,16,19,20] report higher levels of wellbeing in
school, but the gender difference may vary by age [5]. In
multivariable analyses, our results showed clear gender
differences related to factors associated with school well-
being, whereas in other studies, only minor gender dif-
ferences were reported [5].

Konu and colleagues, using 80 variables to model
school wellbeing showed few gender-dependent pat-
terns with the exception of issues related to health
[21]. Nonetheless, there is some evidence to suggest
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that girls may experience their teachers as more help-
ful and friendly than boys tend to do [21], and that
girls may be more eager to ask questions related to
matters they do not understand [22]. On the other
hand, adolescent boys may be more competitive aca-
demically than girls, whereas girls tend to be more
oriented towards relational aspects [22]. These results
may support our findings that school wellbeing
among boys may depend on academic teacher sup-
port, whereas girls seem particularly vulnerable to
relational harm indicated by being bothered in class.
Others have reported that the approval of other peo-
ple may be essential for the wellbeing of adolescent
girls [23].

Conclusions

Our results suggest that determinants of school well-
being among children may differ by gender, but for both
genders, the essential factors appear to be closely related
to lessons, and not to recess. The teacher’s role is
important in the promotion of school wellbeing, and a
learning environment without harassment is of critical
importance.

Additional material

Additional file 1: Skoletrivsel Elevskjema. The Norwegian
questionnaire (Skoletrivsel - Elevskjema) used in this study was
developed by Audhild Lehre (AL).

Additional file 2: School wellbeing Student questionnaire. Jean
Gaffney Kvendset (JGK) translated the original Norwegian questionnaire
to English (School wellbeing - Student questionnaire). A retranslation to
Norwegian made by a third person, revealed some minor discrepancies.
Together, JGK and AL decided the final formulations.
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Factors associated with internalizing or somatic
symptoms in a cross-sectional study of school

children in grades 1-10
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Abstract

(odds ratio, 0.51, 95% C| 0.30 to 0.87).

strong.

Background: School related factors that may contribute to children’s subjective health have not been extensively
studied. We assessed whether factors assumed to promote health and factors assumed to have adverse effects
were associated with self-reported internalizing or somatic symptoms.

Methods: In a cross-sectional study, 230 boys and 189 girls in grades 1-10 from five schools responded to the
same set of questions. Proportional odds logistic regression was used to assess associations of school related
factors with the prevalence of sadness, anxiety, stomach ache, and headache.

Results: In multivariable analyses, perceived loneliness showed strong and positive associations with sadness (odds
ratio, 1.94, 95% Cl 1.42 to 2.64), anxiety (odds ratio, 1.78, 95% Cl 1.31 to 2.42), and headache (odds ratio, 1.47, 95%
Cl 1.10 to 1.96), with consistently stronger associations for girls than boys. Among assumed health promoting
factors, receiving necessary help from teachers was associated with lower prevalence of stomach ache in girls

Conclusions: These findings suggest that perceived loneliness may be strongly related to both internalizing and
somatic symptoms among school children, and for girls, the associations of loneliness appear to be particularly

Background

Children’s perceived health status influences their daily
life [1,2], and childhood health is also a powerful predic-
tor for health in adulthood [3,4]. Health complaints are
typically classified as either emotional or somatic, and a
combination of these types of symptoms is not uncom-
mon [5-10].

Anxiety and depression are the most common emo-
tional problems, and appear to be more prevalent
among girls, with fairly high co-morbidity (20-50%) [11].
Anxiety tends to predate depression [6,9], and the pre-
valence may range from 6% to 18% in childhood and
adolescence [11]. Depressive disorders are rare among
young children, but in adolescence the prevalence may
be as high as 8% [11]. The results of long term follow-
up studies suggest that early emotional symptoms may

* Correspondence: audhild.lohre@ntnu.no

"Department of Public Health, Faculty of Medicine, Norwegian University of
Science and Technology, Trondheim, Norway

Full list of author information is available at the end of the article

( ) BiolMed Central

predict higher risk of mental and physical disease in
middle age [12-14].

Headache and stomach pain are the most prevalent
physical complaints at a young age [15]. Before elemen-
tary school, children rarely complain about headache
[16], but the prevalence increases with age [10,17,18].
Around puberty, about 15% may report frequent or
severe headache, and more than half of the students in
high school may report less frequent episodes of head-
ache [17]. Before puberty, the prevalence of reported
headache seems to be higher in boys than girls, but after
puberty, the prevalence appears to be higher among girls
[17,18].

Stomach pain appears to be more frequent among
younger than older children [16,19,20]. Recurrence of
abdominal pain may range from 10-45% [21], and in
adolescence (11-15 years), the total prevalence of self-
reported episodes of stomach pain is around 50%, and
the estimates are higher for girls than boys [20,22]. Per-
ceived abdominal pain in childhood has been associated

© 2010 Lghre et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
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with higher risk of both physical and mental disorders
later in life [23,24].

In school, both circumstances in class and during
recess may be important for the children’s health and
wellbeing. Learning disabilities, low academic achieve-
ment or emotional distress may be associated with
poorer health [22,25-28]. Victimization caused by bully-
ing, as well as perceived loneliness, have also been asso-
ciated with adverse health effects, both in the short and
long term [29-31]. Further, experiencing caring teachers
and belonging to school have been related to good
health and wellbeing [32], and negatively associated with
emotional distress and risky behaviour [33,34]. There is
also evidence to suggest that connectedness to school
may be associated with better health in the long term
and less risky behaviour [35-37].

In the present study of more than 400 school children,
we collected information on self-reported sadness and
anxiety, and headache and stomach ache. The aim was
to assess whether factors assumed to influence health
status, either negatively or positively, were associated
with the prevalence of the four symptoms.

Methods

Participants and procedure

This study is based on a convenience sample of children
from five schools in Mgre and Romsdal County, Nor-
way, who participated in a project that was organized by
the schools. The headmasters agreed to participate in
two cross sectional surveys that were set two years
apart. The headmasters’ decision was approved by each
School’s Collaborative Committee (sanctioned by law,
and including representatives for teachers, parents and
children). In the present study, data were used from the
first survey that was carried out from May to June 2002.

Three schools had grades from 1 to 7, and two
schools had grades from 1 to 10. Altogether 423 chil-
dren were invited, and included all children from four
of the schools and children in grades 7-10 from the fifth
school. The children were between seven and 16 years
of age at attendance. One child moved before the data
collection started, and three children were on sick leave
during the study period. Thus, 419 (99%) children were
included in the analyses.

Parents were informed about the survey in the context
of a school meeting that indicated the start of the pro-
ject. Information letters signed by the headmaster and
by the principal investigator (AL) were sent to all par-
ents, describing the aims of the survey, and emphasising
that participation was voluntary, and that the collected
information was confidential. Children/parents who did
not want to participate were asked to notify their main
teacher or headmaster. In each class, teachers informed
the children in greater detail about the survey.
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In this study, we applied a questionnaire that has been
described in more detail elsewhere [38]. The reliability
of the questionnaire was tested in another material gath-
ered from children in grades 3, 6, and 9. Of 179 eligible
children, the questionnaire was completed by 154 (86%)
children two times with three weeks apart. The test-ret-
est reliability for the 49 ordinal questions was acceptable
with 82% of the Spearman’s rho coefficients ranging
between 0.45 and 0.64 (mean rho = 0.55), and all p-
values < 0.001. With regard to the 15 variables used in
the present study correlations varied from 0.46 to 0.71.

The data collection of the present study was adminis-
tered by school nurses and headmasters. Instead of letting
all children fill in the questionnaire themselves, 180 chil-
dren in grades 1-4, 53 children in grades 5-7, and three
children in grades 8-10 were interviewed by trained school
nurses who used the questionnaire as a guide. Under the
instruction of the school nurse or a trained teacher the
remaining 183 children completed the questionnaires
themselves during a lesson that was allocated to this task.

Measures

Children’s health symptoms were measured by four ques-
tions: “Lately, how often have you felt: 1) sadness; 2)
anxiety; 3) stomach ache; or 4) headache?” Each question
had five response options; never (1), seldom, sometimes,
often, and always (5). Sadness and anxiety were denoted
internalizing symptoms, stomach ache and headache
were denoted somatic symptoms.

The questionnaire consisted of a combination of items
that are assumed to promote health, and items that may
be adversely associated with health. Factors assumed to
adversely influence health included perceived academic
problems, disturbances at work, being bothered in class,
loneliness and victimization (being bullied). Among vari-
ables assumed to promote health were enjoyment in
doing school work, a feeling of receiving help and assis-
tance when needed, and satisfaction with performed
school work. In addition, supportiveness of friends,
peers and teachers was assumed to promote health.
Responses to the questions were ranked on ordinal
scales, with four or five response options (see Figure 1).
The given responses should be relevant for the current
school year. The assumed promoting and adverse factors
have been described elsewhere [38].

Ethics

The survey was approved by the statutory School Colla-
borative Committees, and the collection of data was
approved by The Norwegian Data Inspectorate.

Statistics
The analyses were performed with proportional odds
logistic regression [39] using sadness, anxiety, stomach
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Subjects

7. How much do you like schoolwork?

Loneliness

12. What does it mean to be lonely?

not at all not much $0-S0 fine very much
a a O O O
8. Do you have problems with any of these subjects:
no some quite a few lots of
problems problems problems problems
reading O O O O
writing O O O O
mathematics O O O O
foreign language (English) O O O O
P.E. O O O O
9. Do you feel that you get all the help that you need:
no, never seldom sometimes usually  yes, always
at school (inclass) O O O O
with homework O O O O O
10. Do you find the necessary peace to work well:
no, never seldom sometimes usually  yes, always
at school (inclass) O | | O
with homework | | | | |
11. How pleased are you with your own work:
not at all not much S0-S0 fine very much
at school (inclass) O O O O O
with homework O O O O O

Figure 1 An example of questions from the School wellbeing Student questionnaire, developed by Audhild Lahre.

ache and headache as dependent variables. First, each
factor was included separately as a covariate, adjusting
only for gender and grade. Thereafter, all covariates
were included simultaneously in a multivariable model.
These analyses were also carried out separately for boys
and girls.

The health symptoms were categorical ordinal vari-
ables with five levels, and applying proportional odds
logistic regression is expected to be more efficient than
using binary logistic regression [40,41]. In a binary logis-
tic regression, the dependent variable had to be dichoto-
mized at one of four alternative cut points. Proportional
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odds logistic regression is equivalent to performing four
binary logistic regression analyses simultaneously, and
the model assumes the odds ratio to be the same for
every cut point.

All tests were two-sided, and p-values < 0.05 were
considered significant. The statistical analyses were per-
formed in SPSS for Windows (version 15.0 SPSS, Chi-
cago, Illinois).

Results

Among 419 participating children (230 boys and 189
girls), gender was evenly distributed by school grade
[38]. Table 1 shows children’s scores for the dependent
variables; sadness, anxiety, stomach ache and headache,
as well as for each independent, potentially explanatory
factor. Most of the children (between 67% and 83%)
reported never or seldom to have experienced any of
the four symptoms, whereas about one in four children
had experienced one or more of the symptoms now and
then or more often. The score distribution for the inde-
pendent variables was similar to the distribution of the
outcomes, with the majority of children reporting the
two best scores.

Table 1 Distribution of response options for dependent1
and independent2 variables

Response options

1 2 3 4 5 Total
Variables % % % % % N  Median IQR*
Sadness' 245 489 235 27 05 413 2 23
Ahxietyhi 547 280 129 32 12 411 1 1-2
Stomach ache'® 396 319 217 51 17 414 2 1-3
Headache'® 387 285 236 73 19 411 2 1-3
Academic 263 554 136 48 419 2 1-2
problems?®
Disturbed work® 192 393 295 94 26 417 2 2-3
Bothered in class®® 843 74 76 07 0 408 1 1-1
Loneliness* 605 215 148 14 1.7 418 1 1-2
Victimization® 552 242 165 22 19 417 1 1-2
School work 26 48 484 356 86 419 3 3-4
enjoyment®®
Necessary 10 34 118 432 406 414 4 4-5
academic help™
School work 14 33 325 467 160 418 4 3-4
satisfaction”
Friends” 02 26 158 194 620 418 5 4-5
Supportive peers’® 175 253 152 420 388 3 2-4
Supportive 170 212 186 432 377 3 2-4
teacher?®

* 25-75th percentile

2 From 1 (best) to 5 (worst)
° From 1 (best) to 4 (worst)
< From 1 (worst) to 5 (best)
9 From 1 (worst) to 4 (best)
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We assessed the association of each independent vari-
able with the respective scores for sadness, anxiety, sto-
mach ache and headache. The left part of Table 2, 3, 4,
and 5 show the association of each independent variable,
with adjustment for gender and grade. In the right part
of the tables, the associations are also adjusted for the
other variables listed in the table.

Sadness

In the analyses only adjusting for gender and grade (left
part of Table 2), most of the variables were significantly
associated with sadness scores in the expected direction.
Thus, all variables indicating problems in lessons or
recess were related to higher degree of sadness, whereas
experiencing necessary academic help, perceived satis-
faction with the school work, and having many friends
were associated with lower sadness scores. In the multi-
variable analysis (right part of Table 2), most of the
associations were attenuated, and “loneliness” was the
only variable that remained strongly associated with sad-
ness (odds ratio, 1.94, 95% CI 1.42 to 2.64).

In separate analyses of boys and girls (results not
tabulated), the results were similar for both genders, and
“loneliness” was the only significant contributor to sad-
ness after multivariable adjustment.

Anxiety

The results related to anxiety (left part of Table 3) cor-
respond to the findings for sadness. However, after mul-
tivariable adjustment (right part of Table 3), three
variables remained as possible contributors to the anxi-
ety scores. Thus, experiencing academic problems (odds
ratio, 1.59, 95% CI 1.14 to 2.21), being bothered during
lessons (odds ratio, 1.54, 95% CI 1.04 to 2.27) and lone-
liness (odds ratio, 1.78, 95% CI 1.31 to 2.42) were all
associated with higher degree of anxiety in the multi-
variable analysis.

Separate analyses by gender showed that experiencing
academic problems was the only variable associated with
anxiety among boys (odds ratio, 1.69, 95% CI 1.04 to
2.74), whereas in girls, being bothered during lessons
(odds ratio, 1.80, 95% CI 1.03 to 3.14) and loneliness
(odds ratio, 2.53, 95% CI 1.58 to 4.06) were strongly
associated with anxiety.

Stomach ache

All the assumed adverse factors were associated with
higher degree of stomach ache (left part of Table 4),
whereas receiving necessary academic help was asso-
ciated with a low degree of stomach ache. After multi-
variable adjustment (right part of Table 4), most of
these associations were fully attenuated, but associations
related to being bothered during lessons, loneliness and
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Table 2 Proportional odds logistic regression with sadness as dependent variable

Each covariate adjusted only for gender and grade All covariates, gender and grade, included in the model

Odds ratio Odds ratio
Covariates* Estimate (95% Cl) p-value Estimate (95% Cl) p-value
Adverse factors
Academic problems 4 (135 to 2.23) < 0.001 1.28 (0.94 to 1.74) 0.117
Disturbed work 1(1.09 to 1.58) 0.005 0.98 (0.77 to 1.24) 0.838
Bothered during lessons 2.26 (1.64 to 3. lO) < 0001 141 (0.96 to 208) 0.083
Loneliness 2.08 (1.67 to 2.59) < 0.001 1.94 (142 to 2.64) < 0.001
Victimization 6 (1.27 to 191) < 0.001 093 (0.71 to 1.23) 0613
Promoting factors
School work enjoyment 0.82 (0.65 to 1.03) 0.095 097 (0.73 to 1.29) 0.837
Necessary academic help 0.58 (046 to 074) < 0.001 0.78 (0.57 to 1.06) 0.115
School work satisfaction 0.73 (0.59 to 0.92) 0.007 0.94 (0.71 to 1.24) 0651
Friends 0.66 (0.53 to 0.83) < 0.001 0.82 (0.63 to 1.07) 0.141
Supportive peers 0.94 (0.80 to 1.11) 0481 1.03 (0.85 to 1.24) 0.764
Supportive teacher 0.88 (0.73 to 1.06) 0.193 096 (0.77 to 1.19) 0.703

* Covariates are factors assumed to be associated with children’s sadness

receiving necessary academic help remained of border-
line statistical significance.

In separate analyses by gender, there were no clear
associations with stomach ache among boys. For girls,
however, receiving necessary academic help was nega-
tively associated with the reported prevalence (odds
ratio, 0.51, 95% CI 0.30 to 0.87).

Headache

The initial results for headache correspond to the pat-
terns observed for sadness and anxiety (left part of
Table 5), but after multivariable adjustment, loneliness
(odds ratio, 1.47, 95% CI 1.10 to 1.96) was the only vari-
able that remained statistically significant, suggesting

that loneliness is associated with a higher prevalence of
headache (right part of Table 5).

In separate analyses by gender, no clear associations
with headache were present for boys, but among girls,
being disturbed in school work (odds ratio, 1.79, 95% CI
1.21 to 2.65) and loneliness (odds ratio, 1.66, 95% CI
1.08 to 2.57) were both strongly and positively asso-
ciated with the prevalence of headache.

Discussion

In this cross-sectional study of self-reported internaliz-
ing and somatic symptoms among more than 400 school
children, we found that perceived loneliness was
strongly associated with the prevalence of sadness,

Table 3 Proportional odds logistic regression with anxiety as dependent variable

Each covariate adjusted only for gender and grade All covariates, gender and grade, included in the model

Odds ratio Odds ratio
Covariates* Estimate (95% Cl) p-value Estimate (95% Cl) p-value
Adverse factors
Academic problems .22 (1.70 to 2.89) < 0001 1.59 (1.14 to 2.21) 0.006
Disturbed work 51 (1.24 t0 1.83) < 0.001 6 (0.90 to 1.50) 0.252
Bothered during lessons 49 (1.82 to 340) < 0.001 1.54 (1.04 to 227) 0.032
Loneliness .31 (1.86 to 2.88) < 0001 .78 (1.31 t0 242) < 0001
Victimization 81 (147 t0 2.22) < 0001 7 (0.88 to 1.56) 0.287
Promoting factors
School work enjoyment 0.78 (0.61 to 1.00) 0.052 .91 (067 to 1.23) 0.520
Necessary academic help 0.62 (049 to 0.79) < 0001 .18 (0.85 to 1.64) 0.326
School work satisfaction 0.70 (0.55 to 0.89) 0.003 02 (0.76 t0 1.38) 0.874
Friends 1 (0.57 to 0.88) 0.002 .86 (0.65 to 1.14) 0.296
Supportive peers 5 (0.88 to 1.25) 0.580 09 (0.89 to 1.34) 0.388
Supportive teacher 095 (0.78 to 1.15) 0573 .01 (0.80 to 1.29) 0.904

* Covariates are factors assumed to be associated with children’s anxiety
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Table 4 Proportional odds logistic regression with stomach ache as dependent variable

Each covariate adjusted only for gender and grade All covariates, gender and grade, included in the model

Odds ratio Odds ratio
Covariates* Estimate (95% Cl) p-value Estimate (95% Cl) p-value
Adverse factors
Academic problems 145 (1.14 to 1.85) 0.003 1.08 (0.80 to 1.46) 0629
Disturbed work 122 (1.02 to 147) 0.032 2 (0.89 to 142) 0336
Bothered during lessons 1.80 (1.33 to 244) < 0001 1.44 (0.99 to 209) 0.057
Loneliness 1.65 (1.35 to 2.03) < 0.001 1.33 (0.99 to 1.78) 0.056
Victimization 152 (1.25 to 1.85) < 0,001 1.09 (0.83 to 142) 0.538
Promoting factors
School work enjoyment 0.96 (0.76 to 1.20) 0.698 0.99 (0.75 to 1.31) 0.964
Necessary academic help 068 (0.54 to 086) 0.001 0.74 (0.54 to 1.01) 0.055
School work satisfaction 0.89 (0.72 to 1.11) 0.307 0 (0.83 to 1.44) 0.509
Friends 0.82 (0.66 to 1.01) 0.063 1.04 (0.80 to 1.35) 0.775
Supportive peers 9 (093 to 1.29) 0.297 1.07 (0.89 to 1.30) 0451
Supportive teacher 2 (0.85 to 1.23) 0.825 5092 to 143) 0.227

* Covariates are factors assumed to be associated with children’s stomach ache

anxiety and headache, also after adjustment for a num-
ber of potentially confounding factors. In separate ana-
lyses of boys and girls, loneliness in boys was strongly
associated with sadness, whereas in girls, the association
of loneliness was equally strong for sadness, anxiety and
headache.

The associations of loneliness were robust, and did
not substantially change from the crude (only adjusting
for grade and gender) to the multivariable analysis. The
results suggest that loneliness may be particularly
important among girls, since loneliness was the most
important correlate to high scores for three of the four
symptoms.

The study was conducted in public schools in
rural communities, ranging from inland to coastal

environments. The population base and the very high
attendance are strengths of the study, but it is a weakness
that children from urban settings were not included. In
the data collection, younger children were interviewed by
school nurses, whereas older children completed the ques-
tionnaire themselves. Although the nurses were trained
for this task, the possibility that the different procedures
could have influenced the responders and introduced sys-
tematic differences in results between younger and older
children can not be excluded.

Also, the cross-sectional design is a limitation of this
study. That the children simultaneously reported expo-
sures and outcomes may lead to inter-related responses
to the questions, and could have caused stronger associa-
tions between explanatory factors and health outcomes.

Table 5 Proportional odds logistic regression with headache as dependent variable

Each covariate adjusted only for gender and grade All covariates, gender and grade, included in the model

Odds ratio Odds ratio
Covariates* Estimate (95% Cl) p-value Estimate (95% Cl) p-value
Adverse factors
Academic problems 144 (113 to 1.84) 0.003 0 (0.81 to 1.48) 0.542
Disturbed work 143 (119 to 1.73) < 0.001 1.24 (098 to 1.57) 0.071
Bothered during lessons 1.90 (141 to 258) < 0.001 1.28 (0.88 to 1.85) 0.198
Loneliness 161 (1.32 to 1.98) < 0.001 147 (1.10 to 1.96) 0.010
Victimization 1.57 (1.29 to 1.91) < 0001 0 (0.84 to 1.44) 0486
Promoting factors
School work enjoyment 0.82 (0.65 to 1.03) 0.085 0.99 (0.75 to 1.30) 0917
Necessary academic help 067 (0.53 to 085) 0.001 0.93 (0.69 to 1.27) 0658
School work satisfaction 0.75 (0.60 to 0.93) 0.009 0.89 (0.68 to 1.17) 0418
Friends 0.78 (0.63 to 0.96) 0.022 095 (0.74 to 1.24) 0728
Supportive peers 4 (0.89 to 1.23) 0.608 2 (093 to 1.34) 0.251
Supportive teacher 0.84 (0.70 to 1.00) 0.056 092 (0.74 to 1.14) 0452

* Covariates are factors assumed to be associated with children’s headache
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Thus, collecting outcomes at a later stage could have
yielded different results. Therefore, the findings should be
interpreted with caution, since cross sectional designs
limit the possibility to study causal effects.

The internalizing and somatic symptoms that we used
as outcome measures in this study are common, and
there is evidence suggesting that self-reports of emo-
tional and somatic symptoms are reasonably reliable in
studies of health in adolescence [42]. Internalizing and
somatic symptoms may infer with children’s daily living
and cause absence from school [1]. Further, previous
studies of internalizing or somatic symptoms in child-
hood and adolescence have shown an increased risk of
anxiety disorders, depression, and somatic illness later
in life [3,4,9,12,14,23,24].

In the initial analyses (only adjusting for gender and
grade) among factors that were assumed to promote
health, children’s satisfaction with academic work and
the help they receive from teachers were associated with
a relatively lower prevalence of symptoms. After mutual
adjustment for other variables, only the negative associa-
tion of help from teachers with stomach ache in girls
remained significant. Previously, it has been suggested
that academic satisfaction may be beneficial for chil-
dren’s health [43], and that support from teachers may
provide protection against poor health [35,44].

Each factor that was assumed to be adversely related
to health was associated with higher scores for each of
the four symtoms in the crude analyses, but after
mutual adjustment for other potentially explanatory
variables, most of the initial associations were fully atte-
nuated. In other studies, multivariable adjustment also
attenuated the estimates, but to different degrees
[42,45-47]. Victimization caused by bullying is an exam-
ple of a factor that has shown robust associations, also
in multivariable analyses.

In this study, loneliness was the only factor that
retained the strong relation to poorer health after
adjustment for other potentially confounding factors.
We cannot rule out the possibility that factors that we
failed to include in the study, at least in part, may
explain the associations of loneliness. Thus, it has been
suggested that close friendship and peer acceptance
could modify effects related to loneliness [48-50]. On
the other hand, it may be equally plausible that the vari-
able loneliness captures something that in itself is
strongly associated with the internalizing and somatic
symptoms that we have studied. Sadness may be a key
emotion for both depression [6,51,52] and loneliness
[48], but the link of loneliness to the physical com-
plaints, headache and stomach pain, may not be easily
explained, unless these complaints represent somatic
expressions of underlying emotional distress [5,7,53].
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Only a few studies have assessed the association of
perceived loneliness with health problems in childhood
and adolescence, and to our knowledge, no previous
study has assessed loneliness in relation to headache or
stomach pain. Nonetheless, the strong associations that
we found for loneliness and emotional distress are in
line with previous findings. In cross-sectional studies, it
has been suggested that loneliness is associated with
both anxiety [54,55] and depression [30,56], and that
persistent loneliness may contribute to later emotional
disorders [56]. From a recent prospective study that fol-
lowed children from childhood to adolescence, it was
reported that measures of loneliness at the age of 5 and
9 years could predict depressive symptoms at 13 years
of age [57].

Few studies have compared internalizing or somatic
symptoms between girls and boys in relation to loneli-
ness, and there are no consistent gender differences
[56]. We found, however, a strong association of loneli-
ness with anxiety and headache among adolescent girls,
but not in boys, whereas for sadness, there was a clear
association of loneliness for both genders.

Conclusions

In this population study of children between 7 and 16
years of age, perceived loneliness appears to be of spe-
cial importance in relation to internalizing and somatic
symptoms, and for girls, perceived loneliness may be
particularly important in relation to emotional distress
(sadness and anxiety) and physical complaints (head-
ache). Longitudinal studies that measure the impact of
factors that are associated with perceived loneliness and
their relation with subsequent health problems are
recommended.

Emotional and somatic symptoms are common in
childhood and adolescence. Teachers, school nurses,
clinicians, and others need to be aware of the strong
relation between loneliness and ill health, and daily rou-
tines should be established to reduce loneliness among
school children. It is possible that a caring attention
from teachers and school nurses combined with strate-
gic planning of activities and peer collaboration may
reduce loneliness among the children.
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Abstract

by their teachers, or by their parents.

headache) were reported by the children.

associations with the children’s health symptoms.

sources of information related to peer victimization.

Background: Victims of bullying in school may experience health problems later in life. We have assessed the
prevalence of children’s health symptoms according to whether peer victimization was reported by the children,

Methods: In a cross-sectional study of 419 children in grades 1-10 the frequency of peer victimization was
reported by children, teachers and parents. Emotional and somatic symptoms (sadness, anxiety, stomach ache, and

Frequencies of victimization reported by different informants were compared by the marginal homogeneity test for
paired ordinal data, concordance between informants by cross-tables and Spearman’s rho, and associations of
victimization with health symptoms were estimated by logistic regression.

Results: The concordance of peer victimization reported by children, teachers, and parents varied from complete
agreement to complete discordance also for the highest frequency (weekly/daily) of victimization. Children’s self-
reported frequency of victimization was strongly and positively associated with their reports of emotional and
somatic symptoms. Frequency of victimization reported by teachers or parents showed similar but weaker

Conclusion: The agreement between children and significant adults in reporting peer victimization was low to
moderate, and the associations of reported victimization with the children’s self-reported health symptoms varied
substantially between informants. It may be useful to assess prospectively the effects of employing different

Background
Health consequences of peer victimization include
higher prevalence of physical complaints and psychoso-
cial maladjustment [1-13], with fairly similar effects
between countries [10]. Williams and co-workers drew
attention to the importance of dose, and suggested that
higher frequencies of victimization were associated with
greater risk of health problems [14]. Persistent victimiza-
tion over an extended time period also predicts more
serious health problems [15].

Bullying usually includes aggressive behaviour with repe-
titive acts and imbalance of power [16,17]. Previous
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research has shown great variation in bullying and peer
victimization among children, and differences in results
may partly be due to different research methods [18]. Self-
reports of victimization and health outcomes are more
common than the use of information from teachers,
parents or peers [6], but it has been suggested that using
several informants may be useful in assessing effects of vic-
timization [19]. Agreement between different informants
about children’s health and behavioral problems is typically
low to moderate [20-23], but little is known about the
concordance between children and significant adults in the
assessment of victimization caused by bullying. Also, it is
not clear how victimization, as reported by different
responders, may be associated with health outcomes.

We therefore tested the consistency of victimization
reported by the children, teachers, and parents in a

Lohre et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
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cross-sectional study of school children. Further, we
assessed the association of victimization reported by the
three sources with the prevalence of emotional and
somatic symptoms (anxiety, sadness, stomach ache,
headache), as reported by the children.

Methods

Participants and procedure

This study is based on a cross-sectional convenience
sample of five schools in Mere and Romsdal County,
Norway. The headmasters agreed to participate in two
surveys that were set two years apart. Since there is no
formal agency for ethical approval of school surveys in
Norway, the study was approved by the statutory School
Collaborative Committees. In the present analysis, data
were used from the first survey that was carried out
from May to June 2002.

Parents were informed about the survey in the context
of a school meeting, and in each class, teachers informed
the children about the survey. Information letters signed
by the headmaster and by the principal investigator (AL)
were sent to all parents, describing the aims of the sur-
vey, and emphasising that participation was voluntary
and that the collected information was confidential. Chil-
dren/parents who did not want to participate were asked
to notify their main teacher or headmaster. None of the
subjects declined to take part in the survey.

Three schools had grades from 1 to 7, and two
schools had grades from 1 to 10. All children from four
schools and all children in grades 7-10 from the fifth
school were included. Thus, 423 children between seven
and 16 years of age were invited, together with their
parents and teachers. One child moved before the data
collection started, and three children were on sick leave
during the study period. Thus, 419 (99%) children parti-
cipated in the study: we received parent responses for
377 (89%) children, and teacher responses for 403 (95%)
children.

The questionnaire was developed by the first author
(AL), and has demonstrated satisfactory construct, con-
tent, and face validity, as described in detail elsewhere
[24]. Briefly, reliability of the questionnaire was tested in
another material gathered from children in grades 3, 6,
and 9. For 179 eligible children, the questionnaire was
completed by 154 (86%) children two times, three weeks
apart. The test-retest reliability for the 49 ordinal ques-
tions was acceptable with 82% of the Spearman’s rho coef-
ficients ranging between 0.45 and 0.64 (mean rho = 0.55),
and all p-values < 0.001. For the variables used in the pre-
sent study, the correlations varied from 0.46 to 0.53.

In the current study, the data collection was adminis-
tered by school nurses and headmasters. Most of the
informants filled in the questionnaire themselves, but
younger children and children who had problems with
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reading or writing were interviewed by the school
nurses. Thus, 180 children in grades 1-4, 53 children in
grades 5-7, and three children in grades 8-10 were inter-
viewed by trained school nurses who used the question-
naire as a guide. Under the instruction of the school
nurse or a trained teacher the remaining 183 children
completed the questionnaires themselves during a lesson
that was allocated to this task. At home, one parent
filled in the parents’ version of the questionnaire, and
the class teacher filled in one questionnaire for each
child. The questionnaires from different informants
were connected by a specific code.

Measures

The questionnaires consisted of a combination of items
that may promote wellbeing, and items that may
adversely affect wellbeing. Victimization (being bullied)
was one of the factors that could adversely be associated
with good health. Responses to the questions were
ranked on ordinal scales, and responses were to be rele-
vant for the current school year. The following items
were addressed, each with the corresponding questions:
Victimization reported by the children

Three questions were asked: “During recess, are you
bothered in some way that makes you feel bad: 1) by
being teased, 2) by being hit, kicked, or pushed, 3) by
being left out, excluded?”. Each question had five
response options (1-5): never, seldom, sometimes, about
every week, and about every day. In the analyses, we
employed the question(s) with the highest response
score of the three questions (the max score, i.e. one
score only).

Victimization reported by parents/teachers

Two questions were asked: “During recess, do others
tease or bother your daughter (son) / this child?”, and
“Does your daughter (son) / this child experience being
left out from being together with peers?” Each question
had five response options (1-5): never, seldom, some-
times, about every week, and about every day. In the
analyses, we employed the question(s) with the highest
response score of the two questions (the max score, i.e.
one score only).

Health symptoms reported by the children

Four questions were asked: “Lately, how often have you
felt: 1) sadness, 2) anxiety, 3) stomach ache, 4) head-
ache?” Each question had five response options (1-5):
never, seldom, sometimes, often, and always. Sadness
and anxiety were denoted emotional symptoms, stomach
ache and headache were denoted somatic symptoms.

Ethics

The survey was approved by the statutory School Colla-
borative Committees, and the collection of data was
approved by The Norwegian Data Inspectorate.
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Statistics

Frequency of victimization as reported by the children,
by the parents and by the teachers, was used as the
“exposure” variable, and the four health symptoms were
“outcome” variables. In the correlation analyses, all five
options of victimization were used, whereas in the
regression analyses, the last two categories were merged
to weekly/daily because of low numbers. Each health
symptom was dichotomized into “never/seldom” versus
“sometimes/very often/all the time”. We used logistic
regression analysis to assess the association of victimiza-
tion frequency with the odds of reporting health symp-
toms. In the analyses, we adjusted for children’s gender
and grade in school. Precision of the associations (odds
ratios) were assessed using 95% confidence intervals.
Correlations were analyzed by Spearman’s rho, and
paired ordinal data were compared using the marginal
homogeneity test. Tests for statistical significance were
two-sided, and p-values < 0.05 were considered signifi-
cant. The statistical analyses were performed in SPSS
for Windows (version 18 SPSS, Chicago, Illinois).

Results

The distribution of the exposure (victimization) and the
outcomes (health symptoms) is shown in Table 1. The
three informant groups - children, teachers, and parents
- reported nearly the same proportions of victimization,
but overall, there was a tendency for children to report
less victimization than that reported by teachers or par-
ents (p = 0.12 and p = .042, respectively), whereas the
reporting of parents and teachers was similar (p = 0.39),
marginal homogeneity test. The categories never and
seldom victimized (options 1 and 2) were reported for
about 80% of the children, sometimes (option 3) was
reported for 14-20%, and weekly and daily victimization
(options 4 and 5) was reported for 2-4%. Among the
children, more than one of four reported to have

Table 1 The distribution of response options for health
symptoms and victimization

Variables Response options ?
1 2 3 4 5 Total
% % % % % N

Victimization ° 552 242 165 22 19 417 1.71 0.95

Mean SD

Victimization © 405 435 137 10 12 402 1.79 081
Victimization ¢ 411 360 195 19 16 375 187 090
Sadness ° 245 489 235 27 05 413 206 079
Anxiety © 547 280 129 32 12 41 168 090
Stomach ache ® 396 319 217 51 17 414 197 099
Headache ° 387 285 236 73 19 41 205 104

2 From 1 (never) to 5 (most frequently)
® Reported by children
© Reported by teachers
d Reported by parents
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experienced sadness, stomach ache, or headache some-
times, often, or always (options 3-5), and 17% reported
a similar frequency of anxiety.

Even though the reported proportions of victimization
were fairly similar for the three groups of responders,
the concordance in two-way cross-tables of children’s
responses with those of the respective teacher or parent
varied from complete agreement to complete discor-
dance (Table 2). We received responses from 397 child-
teacher pairs (Table 2a), from 371 child-parent pairs
(Table 2b), and from 359 teacher-parent pairs (Table
2¢). The variations in agreement may be exemplified by
Table 2a; among 17 children who reported being victims
of bullying weekly or daily, teachers reported 10 of these
children as being victimized never or rarely, 4 were
assigned sometimes, and for 3 children the agreement
was complete. Children’s reports of being victimized
sometimes showed a corresponding concordance with
the teachers’ reports of victimization. On the other
hand, children’s reports of being never or seldom victi-
mized (options 1 and 2) were confirmed by teachers in
274 (88%) of the 312 cases and by parents (Table 2b) in
245 (84%) of 292 cases. The estimated correlations
(Spearman’s rho) between responses were 0.17 for chil-
dren and teachers, 0.29 for children and parents, and
0.36 for teachers and parents. All correlations were sta-
tistically significant (all p-values < 0.001).

Table 2 Three cross-tables (2a, 2b, 2¢) of victimization
(numbers) reported by different informants

2a. Victimization reported by: Teachers
1 2 3 4
Children
1: Never 94 9 19 2
2: Seldom 43 38 15 2
3: Sometimes 22 28 16 2
4: Weekly/daily 3 7 4 3
2b. Victimization reported by: Parents
1 2 3 4
Children
1: Never 99 76 23 4
2: Seldom 35 35 18 2
3: Sometimes 17 18 25 3
4: Weekly/daily 1 4 7 4
2c. Victimization reported by: Parents
1 2 3 4
Teachers
1: Never 78 52 15 0
2: Seldom 59 64 33 2
3: Sometimes 8 13 20 9
4: Weekly/daily 0 1 4 1
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Table 3 Associations of children’s self-reported peer victimization with their reports of health symptoms

Health symptoms reported by the children

Sadness Anxiety Stomach ache Headache
Victimization reported by:  Odds ratio S&V?/V® Oddsratio A&V °/V® Oddsratio Sa&V </ V® Oddsratio Ha&V % V*®
(95% ClI) (95% ClI) (95% ClI) (95% ClI)
Children N N N N
Never 1.00 53/227 1.00 26/226 1.00 51/229 1.00 62/227
Seldom 1.0 (05 t0 1.7) 23/99 20 (1.1 t0 39 20/99 14 (0.8 to 24) 28/99 18 (1.1 to 3.1) 37/98
Sometimes 1.6 (09 to 3.0) 25/69 35(1.7 to 7.0) 19/68 20 (1.1 to 36) 26/68 1.9 (1.0 to 3.5) 24/68
Weekly/daily 38 (13 t0 9/16 53 (1.7 to 6/16 6.7 (22 to 11/16 74 (24 0 11/16
10.8) 16.1) 204) 23.0)

Logistic regression with sadness, anxiety, stomach ache and headache as the dependent variables and victimization as categorical covariate adjusted for gender

and grade. The prevalence is stated in numbers (N).
2 Sadness & Victimization

© Anxiety & Victimization

© Stomach ache & Victimization

9 Headache & Victimization

¢ Victimization

We assessed the association of victimization with the
prevalence of reported health symptoms, after adjust-
ment for gender and grade. In Table 3, we present asso-
ciations (odds ratios) of victimization with health
symptoms as reported by the children: the results show
that a gradual increase in victimization was associated
with higher odds of reported health symptoms. Weekly
or daily victimization was most strongly associated with
both emotional and somatic health symptoms. Com-
pared to never being victimized (the reference category),
weekly/daily victimization was associated with approxi-
mately seven-fold higher odds of stomach ache (odds
ratio, 6.7, 95% CI 2.2 to 20.4) or headache (odds ratio,
7.4, 95% CI 2.4 to 23.0). In relation to emotional symp-
toms, the corresponding associations with sadness (odds
ratio, 3.8, 95% CI 1.3 to 10.8) and anxiety (odds ratio,
5.3, 95% CI 1.7 to 16.1) were also very strong. Less fre-
quent victimization (sometimes) showed statistically

significant associations with anxiety, stomach ache and
headache (Table 3), and the category seldom victimized
was associated with higher odds of anxiety and headache
compared to the reference category.

In separate analyses of boys and girls, the associations
of victimization with health symptoms did not substan-
tially differ between the genders, and by dividing the
school grades in three groups (1-4, 5-7, and 8-10), the
results showed no substantial variation across groups of
grades (results not shown).

Similar analyses as those reported in Table 3 were
conducted using the frequency of victimization reported
by the parents, and by the teachers. Table 4 shows that
peer victimization reported by teachers was strongly
associated with the children’s reported anxiety, but there
was no clear association for sadness, or for the somatic
symptoms. For victimization reported by parents, each
level of victimization was positively associated with

Table 4 Associations of teacher-reported peer victimization with health symptoms reported by the children

Health symptoms reported by the children

Sadness Anxiety Stomach ache Headache
Victimization reported by: Odds ratio S&/>/V® Oddsratio A&V P/V® Oddsratio Sa& </ V® Oddsratio Ha&V 9 V*©
(95% CI) (95% ClI) (95% ClI) (95% ClI)

Teachers N N N N
Never 1.00 46/162 1.00 20/162 1.00 42/163 1.00 45/162
Seldom 08 (05 to 1.3) 44/168 1.5 (08 to 2.8) 28/166 1.1 (0.7 to 1.8) 51/169 1.5 (09 to 24) 57/168
Sometimes 09 (04 to 1.8) 14/55 29 (14 to0 6.1) 16/55 1.5 (0.8 to 3.0) 19/54 1.5 (0.8 to 3.0) 20/53
Weekly/daily 14 (03 t0 6.2) 3/8 43 (1.0 to 19.5) 3/8 2.5 (06 t0 10.6) 4/8 16 (04 to 7.0) 3/8

Logistic regression with sadness, anxiety, stomach ache and headache as the dependent variables and victimization as categorical covariate adjusted for gender

and grade. The prevalence is stated in numbers (N).
? Sadness & Victimization

© Anxiety & Victimization

© Stomach ache & Victimization

@ Headache & Victimization

€ Victimization
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Table 5 Associations of parent-reported peer victimization with health symptoms reported by the children

Health symptoms reported by the children

Sadness Anxiety Stomach ache Headache
Victimization reported by:  Odds ratio S&/?/V® Oddsratio A& P/V® Oddsratio Sa& </ V® Oddsratio Ha&V 9 V*©
(95% ClI) (95% ClI) (95% ClI) (95% CI)

Parents N N N N

Never 1.00 37/152 1.00 12/150 1.00 36/152 1.00 61/152

Seldom 1.1 (06 to 1.8) 37/133 31 (14 106.7) 24/133 1.5 (09 to 2.6) 45/134 06 (04 to 34/133
1.0)

Sometimes 1.1 (06 to 2.1) 21/73 53(231t0122) 19/73 12 (06 to0 22) 21/71 09 (05 to 24/71
1.7)

Weekly/daily 33(10to 7/13 17.1 (4.7 to 7/13 50 (15to 8/13 29 (09 to 8/13

10.5) 61.7) 16.7) 9.5)

Logistic regression with sadness, anxiety, stomach ache and headache as the dependent variables and victimization as categorical covariate adjusted for gender

and grade. The prevalence is stated in numbers (N).
? Sadness & Victimization

4 Anxiety & Victimization

¢ Stomach ache & Victimization

9 Headache & Victimization

€ Victimization

anxiety (Table 5), and the highest level of victimization
was associated with sadness and stomach ache.

Discussion

In this cross-sectional study of school children, victimi-
zation caused by bullying was individually reported by
the children, their teacher and their parents, and the
concordance between informants was low to moderate.
The associations of victimization, as reported by the
three sources of information, with the prevalence of
emotional and somatic complaints, as reported by the
children were also compared. The children’s own report
of victimization was strongly associated with emotional
and somatic complaints, but the reports by teachers and
parents showed weaker associations and were mainly
related to higher prevalence of anxiety.

The study was conducted in rural communities, ran-
ging from inland to coastal areas. All children attended
schools in the Norwegian public school system. The
population base and the very high participation are
strengths of the study; however, it is a weakness that the
data do not include children from urban settings. The
convenience sampling of schools and the fact that some
schools had grades 1-7 whereas others had grades 1-10
may also be limitations. The reported prevalence of vic-
timization and the consistency of information provided
by different informants are, however, in line with find-
ings from other studies. In the collection of data, the
younger children were interviewed by school nurses,
whereas older children completed the questionnaire
themselves. Although the nurses were trained for this
task, we cannot exclude the possibility that the different
procedures could have influenced the participants and
introduced systematic differences in results between

younger and older children. The cross-sectional design
is a limitation of this study, since cross-sectional designs
limit the possibility to study causal effects; the findings
must therefore be interpreted with caution.

Self-reports showed that one in five children perceived
themselves as being victimized sometimes or more
often, and this proportion does not differ substantially
from previous findings of Norwegian school children
[16,25,26]. Moreover, the prevalence of victimization, as
reported by children, teachers, and parents, was fairly
similar, although there was a tendency for children to
report a lesser degree of victimization. Others have
reported differences between informants, where children
generally report a higher prevalence of victimization
than teachers or parents [27,28].

Only a few studies have assessed the concordance
between children’s self-reports of victimization and tea-
chers’ reports. Of these, Nuijens et al. [29] found no
concordance, while other results [19,30] are fairly similar
to ours. The agreement - discordance between self-
reports and parental reports has rarely been assessed
[19], but in a recent such study [31], the estimated con-
sistency for children who reported to be victimized was
higher than in our study, but lower for children who
perceived themselves not to be victimized. However,
only a small proportion of parents (28%) provided infor-
mation in that study, and the results may be less reliable
than our findings.

In line with previous findings [1,6,8], victimization as
reported by the children showed strong associations
with self-reports of emotional and somatic symptoms.
To our awareness, no previous studies have assessed the
association of victimization reported by parents with
health complaints reported by the children. We found,
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however, weaker associations of parental reports of victi-
mization with children’s self-reported health symptoms
compared to children’s reports of victimization asso-
ciated with health symptoms. Victimization as reported
by teachers also showed weaker associations with chil-
dren’s health symptoms, and this finding corresponds
with results from a recent study [29]. It has been sug-
gested [8] that if exposures and outcomes are simulta-
neously reported (shared variance), this may result in
stronger associations than if the information is derived
from different sources. To some degree, this may
explain some of the differences in the estimated associa-
tions of our study, but the findings call for attention
nonetheless.

Further, our results suggest that the frequency of victi-
mization may be particularly important since frequency
was positively associated with the prevalence of health
symptoms, as reported by the children. In studies where
victimization was dichotomized, weak associations have
been reported [32], whereas in studies using graded
categories of victimization, the associations with health
symptoms have typically been stronger among children
who report relatively higher frequency of victimization
[33]. The effect of dose has also been suggested in a
large international study [3]. For all the 28 countries
that were included, the symptom load increased with
increasing frequency of victimization.

Generally, researchers differ in how they regard the
low agreement between respondents [22]. In relation to
research on wellbeing and quality of life, comprehensive
information from different sources may yield important
nuances that may enrich the understanding of children’s
adjustments [20,21]. In relation to psychopathology,
some may prefer to handle information from different
sources separately [23,34], whereas others suggest deriv-
ing consensus by using information from different per-
spectives and settings [35,36]. In relation to peer
victimization, our results suggest that differences
between the sources of information should not be
ignored. Children who experience being victimized may
be overlooked by significant adults, and these children
may at the same time experience high burdens of emo-
tional and somatic symptoms.

Conclusions

Victims of bullying in school reported high prevalence
of sadness, anxiety, stomach ache and headache, and the
association with health symptoms showed a strong and
graded relation to the frequency of victimization. Chil-
dren, teachers, and parents reported fairly similar pro-
portions of children to be victimized, but the
concordance between informants varied from complete
agreement to complete discordance for victimization
reported at the highest frequency (weekly/daily).
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Compared to children’s reports, victimization as
reported by teachers or parents showed weaker associa-
tions with children’s self-reported health symptoms.
Agreement - discordance among informants should be
further assessed, and longitudinal studies may clarify the
importance of collecting information on peer victimiza-
tion from different sources.
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224.Haytham Eloqayli: METABOLIC CHANGES IN THE BRAIN CAUSED BY EPILEPTIC
SEIZURES

225.Torunn Bruland: STUDIES OF EARLY RETROVIRUS-HOST INTERACTIONS — VIRAL
DETERMINANTS FOR PATHOGENESIS AND THE INFLUENCE OF SEX ON THE
SUSCEPTIBILITY TO FRIEND MURINE LEUKAEMIA VIRUS INFECTION

226.Torstein Hole: DOPPLER ECHOCARDIOGRAPHIC EVALUATION OF LEFT
VENTRICULAR FUNCTION IN PATIENTS WITH ACUTE MYOCARDIAL INFARCTION

227.Vibeke Nossum: THE EFFECT OF VASCULAR BUBBLES ON ENDOTHELIAL FUNCTION

228.Sigurd Fasting: ROUTINE BASED RECORDING OF ADVERSE EVENTS DURING
ANAESTHESIA — APPLICATION IN QUALITY IMPROVEMENT AND SAFETY

229.Solfrid Romundstad: EPIDEMIOLOGICAL STUDIES OF MICROALBUMINURIA. THE
NORD-TR@NDELAG HEALTH STUDY 1995-97 (HUNT 2)

230.Geir Torheim: PROCESSING OF DYNAMIC DATA SETS IN MAGNETIC RESONANCE
IMAGING

231.Catrine Ahlén: SKIN INFECTIONS IN OCCUPATIONAL SATURATION DIVERS IN THE
NORTH SEA AND THE IMPACT OF THE ENVIRONMENT

232.Arnulf Langhammer: RESPIRATORY SYMPTOMS, LUNG FUNCTION AND BONE
MINERAL DENSITY IN A COMPREHENSIVE POPULATION SURVEY. THE NORD-
TRGNDELAG HEALTH STUDY 1995-97. THE BRONCHIAL OBSTRUCTION IN NORD-
TRGNDELAG STUDY

233.Einar Kjelsas: EATING DISORDERS AND PHYSICAL ACTIVITY IN NON-CLINICAL
SAMPLES

234.Arne Wibe: RECTAL CANCER TREATMENT IN NORWAY — STANDARDISATION OF
SURGERY AND QUALITY ASSURANCE
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235.Eivind Witsg: BONE GRAFT AS AN ANTIBIOTIC CARRIER

236.Anne Mari Sund: DEVELOPMENT OF DEPRESSIVE SYMPTOMS IN EARLY
ADOLESCENCE

237.Hallvard Lerum: EVALUATION OF ELECTRONIC MEDICAL RECORDS — A CLINICAL
TASK PERSPECTIVE

238.Gustav Mikkelsen: ACCESSIBILITY OF INFORMATION IN ELECTRONIC PATIENT
RECORDS; AN EVALUATION OF THE ROLE OF DATA QUALITY

239.Steinar Krokstad: SOCIOECONOMIC INEQUALITIES IN HEALTH AND DISABILITY.
SOCIAL EPIDEMIOLOGY IN THE NORD-TR@NDELAG HEALTH STUDY (HUNT),
NORWAY

240.Arne Kristian Myhre: NORMAL VARIATION IN ANOGENITAL ANATOMY AND
MICROBIOLOGY IN NON-ABUSED PRESCHOOL CHILDREN

241.Ingunn Dybedal: NEGATIVE REGULATORS OF HEMATOPOIETEC STEM AND
PROGENITOR CELLS

242 Beate Sitter: TISSUE CHARACTERIZATION BY HIGH RESOLUTION MAGIC ANGLE
SPINNING MR SPECTROSCOPY

243.Per Arne Aas: MACROMOLECULAR MAINTENANCE IN HUMAN CELLS — REPAIR OF
URACIL IN DNA AND METHYLATIONS IN DNA AND RNA

244.Anna Bofin: FINE NEEDLE ASPIRATION CYTOLOGY IN THE PRIMARY
INVESTIGATION OF BREAST TUMOURS AND IN THE DETERMINATION OF
TREATMENT STRATEGIES

245.Jim Aage Ngttestad: DEINSTITUTIONALIZATION AND MENTAL HEALTH CHANGES
AMONG PEOPLE WITH MENTAL RETARDATION

246.Reidar Fossmark: GASTRIC CANCER IN JAPANESE COTTON RATS

247.Wibeke Nordhgy: MANGANESE AND THE HEART, INTRACELLULAR MR
RELAXATION AND WATER EXCHANGE ACROSS THE CARDIAC CELL MEMBRANE
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248.Sturla Molden: QUANTITATIVE ANALYSES OF SINGLE UNITS RECORDED FROM THE
HIPPOCAMPUS AND ENTORHINAL CORTEX OF BEHAVING RATS

249. Wenche Brenne Drgyvold: EPIDEMIOLOGICAL STUDIES ON WEIGHT CHANGE AND
HEALTH IN A LARGE POPULATION. THE NORD-TR@NDELAG HEALTH STUDY
(HUNT)

250.Ragnhild Stgen: ENDOTHELIUM-DEPENDENT VASODILATION IN THE FEMORAL
ARTERY OF DEVELOPING PIGLETS



251.Aslak Steinsbekk: HOMEOPATHY IN THE PREVENTION OF UPPER RESPIRATORY
TRACT INFECTIONS IN CHILDREN

252.Hill-Aina Steffenach: MEMORY IN HIPPOCAMPAL AND CORTICO-HIPPOCAMPAL
CIRCUITS

253.Eystein Stordal: ASPECTS OF THE EPIDEMIOLOGY OF DEPRESSIONS BASED ON
SELF-RATING IN A LARGE GENERAL HEALTH STUDY (THE HUNT-2 STUDY)

254.Viggo Pettersen: FROM MUSCLES TO SINGING: THE ACTIVITY OF ACCESSORY
BREATHING MUSCLES AND THORAX MOVEMENT IN CLASSICAL SINGING

255.Marianne Fyhn: SPATIAL MAPS IN THE HIPPOCAMPUS AND ENTORHINAL CORTEX

256.Robert Valderhaug: OBSESSIVE-COMPULSIVE DISORDER AMONG CHILDREN AND
ADOLESCENTS: CHARACTERISTICS AND PSYCHOLOGICAL MANAGEMENT OF
PATIENTS IN OUTPATIENT PSYCHIATRIC CLINICS

257.Erik Skaaheim Haug: INFRARENAL ABDOMINAL AORTIC ANEURYSMS —
COMORBIDITY AND RESULTS FOLLOWING OPEN SURGERY

258.Daniel Kondziella: GLIAL-NEURONAL INTERACTIONS IN EXPERIMENTAL BRAIN
DISORDERS

259.Vegard Heimly Brun: ROUTES TO SPATIAL MEMORY IN HIPPOCAMPAL PLACE
CELLS

260.Kenneth McMillan: PHYSIOLOGICAL ASSESSMENT AND TRAINING OF ENDURANCE
AND STRENGTH IN PROFESSIONAL YOUTH SOCCER PLAYERS

261.Marit Sebg Indredavik: MENTAL HEALTH AND CEREBRAL MAGNETIC RESONANCE
IMAGING IN ADOLESCENTS WITH LOW BIRTH WEIGHT

262.0le Johan Kemi: ON THE CELLULAR BASIS OF AEROBIC FITNESS, INTENSITY-
DEPENDENCE AND TIME-COURSE OF CARDIOMYOCYTE AND ENDOTHELIAL
ADAPTATIONS TO EXERCISE TRAINING

263.Eszter Vanky: POLYCYSTIC OVARY SYNDROME — METFORMIN TREATMENT IN
PREGNANCY

264.Hild Fjertoft: EXTENDED STROKE UNIT SERVICE AND EARLY SUPPORTED
DISCHARGE. SHORT AND LONG-TERM EFFECTS

265.Grete Dyb: POSTTRAUMATIC STRESS REACTIONS IN CHILDREN AND
ADOLESCENTS

266.Vidar Fykse: SOMATOSTATIN AND THE STOMACH

267.Kirsti Berg: OXIDATIVE STRESS AND THE ISCHEMIC HEART: A STUDY IN PATIENTS
UNDERGOING CORONARY REVASCULARIZATION

268.Bjorn Inge Gustafsson: THE SEROTONIN PRODUCING ENTEROCHROMAFFIN CELL,
AND EFFECTS OF HYPERSEROTONINEMIA ON HEART AND BONE
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269.Torstein Baade Rg: EFFECTS OF BONE MORPHOGENETIC PROTEINS, HEPATOCYTE
GROWTH FACTOR AND INTERLEUKIN-21 IN MULTIPLE MYELOMA

270.May-Britt Tessem: METABOLIC EFFECTS OF ULTRAVIOLET RADIATION ON THE
ANTERIOR PART OF THE EYE

271.Anne-Sofie Helvik: COPING AND EVERYDAY LIFE IN A POPULATION OF ADULTS
WITH HEARING IMPAIRMENT

272.Therese Standal: MULTIPLE MYELOMA: THE INTERPLAY BETWEEN MALIGNANT
PLASMA CELLS AND THE BONE MARROW MICROENVIRONMENT

273.Ingvild Saltvedt: TREATMENT OF ACUTELY SICK, FRAIL ELDERLY PATIENTS IN A
GERIATRIC EVALUATION AND MANAGEMENT UNIT — RESULTS FROM A
PROSPECTIVE RANDOMISED TRIAL

274.Birger Henning Endreseth: STRATEGIES IN RECTAL CANCER TREATMENT — FOCUS
ON EARLY RECTAL CANCER AND THE INFLUENCE OF AGE ON PROGNOSIS

275.Anne Mari Aukan Rokstad: ALGINATE CAPSULES AS BIOREACTORS FOR CELL
THERAPY

276.Mansour Akbari: HUMAN BASE EXCISION REPAIR FOR PRESERVATION OF GENOMIC
STABILITY

277.Stein Sundstrgm: IMPROVING TREATMENT IN PATIENTS WITH LUNG CANCER —
RESULTS FROM TWO MULITCENTRE RANDOMISED STUDIES

278.Hilde Pleym: BLEEDING AFTER CORONARY ARTERY BYPASS SURGERY - STUDIES
ON HEMOSTATIC MECHANISMS, PROPHYLACTIC DRUG TREATMENT AND
EFFECTS OF AUTOTRANSFUSION

279.Line Merethe Oldervoll: PHYSICAL ACTIVITY AND EXERCISE INTERVENTIONS IN
CANCER PATIENTS



280.Boye Welde: THE SIGNIFICANCE OF ENDURANCE TRAINING, RESISTANCE
TRAINING AND MOTIVATIONAL STYLES IN ATHLETIC PERFORMANCE AMONG
ELITE JUNIOR CROSS-COUNTRY SKIERS

281.Per Olav Vandvik: IRRITABLE BOWEL SYNDROME IN NORWAY, STUDIES OF
PREVALENCE, DIAGNOSIS AND CHARACTERISTICS IN GENERAL PRACTICE AND
IN THE POPULATION

282.1dar Kirkeby-Garstad: CLINICAL PHYSIOLOGY OF EARLY MOBILIZATION AFTER
CARDIAC SURGERY

283.Linn Getz: SUSTAINABLE AND RESPONSIBLE PREVENTIVE MEDICINE.
CONCEPTUALISING ETHICAL DILEMMAS ARISING FROM CLINICAL
IMPLEMENTATION OF ADVANCING MEDICAL TECHNOLOGY

284.Eva Tegnander: DETECTION OF CONGENITAL HEART DEFECTS IN A NON-SELECTED
POPULATION OF 42,381 FETUSES

285.Kristin Gabestad Ngrsett: GENE EXPRESSION STUDIES IN GASTROINTESTINAL
PATHOPHYSIOLOGY AND NEOPLASIA

286.Per Magnus Haram: GENETIC VS. AQUIRED FITNESS: METABOLIC, VASCULAR AND
CARDIOMYOCYTE ADAPTATIONS

287.Agneta Johansson: GENERAL RISK FACTORS FOR GAMBLING PROBLEMS AND THE
PREVALENCE OF PATHOLOGICAL GAMBLING IN NORWAY

288.Svein Artur Jensen: THE PREVALENCE OF SYMPTOMATIC ARTERIAL DISEASE OF
THE LOWER LIMB

289.Charlotte Bjork Ingul: QUANITIFICATION OF REGIONAL MYOCARDIAL FUNCTION
BY STRAIN RATE AND STRAIN FOR EVALUATION OF CORONARY ARTERY
DISEASE. AUTOMATED VERSUS MANUAL ANALYSIS DURING ACUTE
MYOCARDIAL INFARCTION AND DOBUTAMINE STRESS ECHOCARDIOGRAPHY

290.Jakob Nakling: RESULTS AND CONSEQUENCES OF ROUTINE ULTRASOUND
SCREENING IN PREGNANCY - A GEOGRAPHIC BASED POPULATION STUDY

291.Anne Engum: DEPRESSION AND ANXIETY — THEIR RELATIONS TO THYROID
DYSFUNCTION AND DIABETES IN A LARGE EPIDEMIOLOGICAL STUDY

292.0ttar Bjerkeset: ANXIETY AND DEPRESSION IN THE GENERAL POPULATION: RISK
FACTORS, INTERVENTION AND OUTCOME — THE NORD-TR@NDELAG HEALTH
STUDY (HUNT)

293.Jon Olav Drogset: RESULTS AFTER SURGICAL TREATMENT OF ANTERIOR
CRUCIATE LIGAMENT INJURIES — A CLINICAL STUDY

294.Lars Fosse: MECHANICAL BEHAVIOUR OF COMPACTED MORSELLISED BONE - AN
EXPERIMENTAL IN VITRO STUDY

295.Gunilla Klensmeden Fosse: MENTAL HEALTH OF PSYCHIATRIC OUTPATIENTS
BULLIED IN CHILDHOOD

296.Paul Jarle Mork: MUSCLE ACTIVITY IN WORK AND LEISURE AND ITS ASSOCIATION
TO MUSCULOSKELETAL PAIN

297.Bjorn Stenstrom: LESSONS FROM RODENTS: I: MECHANISMS OF OBESITY SURGERY
— ROLE OF STOMACH. II: CARCINOGENIC EFFECTS OF HELICOBACTER PYLORI
AND SNUS IN THE STOMACH
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298.Haakon R. Skogseth: INVASIVE PROPERTIES OF CANCER — A TREATMENT TARGET ?
IN VITRO STUDIES IN HUMAN PROSTATE CANCER CELL LINES

299.Janniche Hammer: GLUTAMATE METABOLISM AND CYCLING IN MESIAL
TEMPORAL LOBE EPILEPSY

300.May Britt Drugli: YOUNG CHILDREN TREATED BECAUSE OF ODD/CD: CONDUCT
PROBLEMS AND SOCIAL COMPETENCIES IN DAY-CARE AND SCHOOL SETTINGS

301.Arne Skjold: MAGNETIC RESONANCE KINETICS OF MANGANESE DIPYRIDOXYL
DIPHOSPHATE (MnDPDP) IN HUMAN MYOCARDIUM. STUDIES IN HEALTHY
VOLUNTEERS AND IN PATIENTS WITH RECENT MYOCARDIAL INFARCTION

302.Siri Malm: LEFT VENTRICULAR SYSTOLIC FUNCTION AND MYOCARDIAL
PERFUSION ASSESSED BY CONTRAST ECHOCARDIOGRAPHY

303.Valentina Maria do Rosario Cabral Iversen: MENTAL HEALTH AND PSYCHOLOGICAL
ADAPTATION OF CLINICAL AND NON-CLINICAL MIGRANT GROUPS

304.Lasse Lgvstakken: SIGNAL PROCESSING IN DIAGNOSTIC ULTRASOUND:
ALGORITHMS FOR REAL-TIME ESTIMATION AND VISUALIZATION OF BLOOD
FLOW VELOCITY

305.Elisabeth Olstad: GLUTAMATE AND GABA: MAJOR PLAYERS IN NEURONAL
METABOLISM



306.Lilian Leistad: THE ROLE OF CYTOKINES AND PHOSPHOLIPASE A s IN ARTICULAR
CARTILAGE CHONDROCYTES IN RHEUMATOID ARTHRITIS AND OSTEOARTHRITIS

307.Arne Vaaler: EFFECTS OF PSYCHIATRIC INTENSIVE CARE UNIT IN AN ACUTE
PSYCIATHRIC WARD

308.Mathias Toft: GENETIC STUDIES OF LRRK2 AND PINK1 IN PARKINSON’S DISEASE

309.Ingrid Lgvold Mostad: IMPACT OF DIETARY FAT QUANTITY AND QUALITY IN TYPE
2 DIABETES WITH EMPHASIS ON MARINE N-3 FATTY ACIDS

310.Torill Eidhammer Sjgbakk: MR DETERMINED BRAIN METABOLIC PATTERN IN
PATIENTS WITH BRAIN METASTASES AND ADOLESCENTS WITH LOW BIRTH
WEIGHT

311.Vidar Beisvag: PHYSIOLOGICAL GENOMICS OF HEART FAILURE: FROM
TECHNOLOGY TO PHYSIOLOGY

312.0lav Magnus Sgndena Fredheim: HEALTH RELATED QUALITY OF LIFE ASSESSMENT
AND ASPECTS OF THE CLINICAL PHARMACOLOGY OF METHADONE IN PATIENTS
WITH CHRONIC NON-MALIGNANT PAIN

313.Anne Brantberg: FETAL AND PERINATAL IMPLICATIONS OF ANOMALIES IN THE
GASTROINTESTINAL TRACT AND THE ABDOMINAL WALL

314.Erik Solligard: GUT LUMINAL MICRODIALYSIS

315.Elin Tollefsen: RESPIRATORY SYMPTOMS IN A COMPREHENSIVE POPULATION
BASED STUDY AMONG ADOLESCENTS 13-19 YEARS. YOUNG-HUNT 1995-97 AND
2000-01; THE NORD-TR@NDELAG HEALTH STUDIES (HUNT)

316.Anne-Tove Brenne: GROWTH REGULATION OF MYELOMA CELLS

317.Heidi Knobel: FATIGUE IN CANCER TREATMENT — ASSESSMENT, COURSE AND
ETIOLOGY

318. Torbjgrn Dahl: CAROTID ARTERY STENOSIS. DIAGNOSTIC AND THERAPEUTIC
ASPECTS

319.Inge-Andre Rasmussen jr.. FUNCTIONAL AND DIFFUSION TENSOR MAGNETIC
RESONANCE IMAGING IN NEUROSURGICAL PATIENTS

320.Grete Helen Bratberg: PUBERTAL TIMING — ANTECEDENT TO RISK OR RESILIENCE ?
EPIDEMIOLOGICAL STUDIES ON GROWTH, MATURATION AND HEALTH RISK
BEHAVIOURS; THE YOUNG HUNT STUDY, NORD-TR@ONDELAG, NORWAY

321.Sveinung Sgrhaug: THE PULMONARY NEUROENDOCRINE SYSTEM.
PHYSIOLOGICAL, PATHOLOGICAL AND TUMOURIGENIC ASPECTS

322.0lav Sande Eftedal: ULTRASONIC DETECTION OF DECOMPRESSION INDUCED
VASCULAR MICROBUBBLES

323.Rune Bang Leistad: PAIN, AUTONOMIC ACTIVATION AND MUSCULAR ACTIVITY
RELATED TO EXPERIMENTALLY-INDUCED COGNITIVE STRESS IN HEADACHE
PATIENTS

324.Svein Brekke: TECHNIQUES FOR ENHANCEMENT OF TEMPORAL RESOLUTION IN
THREE-DIMENSIONAL ECHOCARDIOGRAPHY

325. Kristian Bernhard Nilsen: AUTONOMIC ACTIVATION AND MUSCLE ACTIVITY IN
RELATION TO MUSCULOSKELETAL PAIN

326.Anne Irene Hagen: HEREDITARY BREAST CANCER IN NORWAY. DETECTION AND
PROGNOSIS OF BREAST CANCER IN FAMILIES WITH BRCAIGENE MUTATION

327.Ingebjorg S. Juel : INTESTINAL INJURY AND RECOVERY AFTER ISCHEMIA. AN
EXPERIMENTAL STUDY ON RESTITUTION OF THE SURFACE EPITHELIUM,
INTESTINAL PERMEABILITY, AND RELEASE OF BIOMARKERS FROM THE MUCOSA

328.Runa Heimstad: POST-TERM PREGNANCY

329.Jan Egil Afset: ROLE OF ENTEROPATHOGENIC ESCHERICHIA COLI IN CHILDHOOD
DIARRHOEA IN NORWAY

330.Bent Havard Hellum: /N VITRO INTERACTIONS BETWEEN MEDICINAL DRUGS AND
HERBS ON CYTOCHROME P-450 METABOLISM AND P-GLYCOPROTEIN TRANSPORT

331.Morten André Hgydal: CARDIAC DYSFUNCTION AND MAXIMAL OXYGEN UPTAKE
MYOCARDIAL ADAPTATION TO ENDURANCE TRAINING

2008

332. Andreas Mgllerlgkken: REDUCTION OF VASCULAR BUBBLES: METHODS TO
PREVENT THE ADVERSE EFFECTS OF DECOMPRESSION

333.Anne Hege Aamodt: COMORBIDITY OF HEADACHE AND MIGRAINE IN THE NORD-
TRONDELAG HEALTH STUDY 1995-97

334. Brage Hgyem Amundsen: MYOCARDIAL FUNCTION QUANTIFIED BY SPECKLE
TRACKING AND TISSUE DOPPLER ECHOCARDIOGRAPHY - VALIDATION AND
APPLICATION IN EXERCISE TESTING AND TRAINING



335.Inger Anne Ness: INCIDENCE, MORTALITY AND RISK FACTORS OF FIRST VENOUS
THROMBOSIS IN A GENERAL POPULATION. RESULTS FROM THE SECOND NORD-
TRONDELAG HEALTH STUDY (HUNT2)

336.Vegard Bugten: EFFECTS OF POSTOPERATIVE MEASURES AFTER FUNCTIONAL
ENDOSCOPIC SINUS SURGERY

337.Morten Bruvold: MANGANESE AND WATER IN CARDIAC MAGNETIC RESONANCE
IMAGING

338.Miroslav Fris: THE EFFECT OF SINGLE AND REPEATED ULTRAVIOLET RADIATION
ON THE ANTERIOR SEGMENT OF THE RABBIT EYE

339.Svein Arne Aase: METHODS FOR IMPROVING QUALITY AND EFFICIENCY IN
QUANTITATIVE ECHOCARDIOGRAPHY — ASPECTS OF USING HIGH FRAME RATE

340.Roger Almvik: ASSESSING THE RISK OF VIOLENCE: DEVELOPMENT AND
VALIDATION OF THE BR@SET VIOLENCE CHECKLIST

341.0ttar Sundheim: STRUCTURE-FUNCTION ANALYSIS OF HUMAN ENZYMES
INITIATING NUCLEOBASE REPAIR IN DNA AND RNA

342.Anne Mari Undheim: SHORT AND LONG-TERM OUTCOME OF EMOTIONAL AND
BEHAVIOURAL PROBLEMS IN YOUNG ADOLESCENTS WITH AND WITHOUT
READING DIFFICULTIES

343.Helge Garasen: THE TRONDHEIM MODEL. IMPROVING THE PROFESSIONAL
COMMUNICATION BETWEEN THE VARIOUS LEVELS OF HEALTH CARE SERVICES
AND IMPLEMENTATION OF INTERMEDIATE CARE AT A COMMUNITY HOSPITAL
COULD PROVIDE BETTER CARE FOR OLDER PATIENTS. SHORT AND LONG TERM
EFFECTS

344.0lav A. Foss: “THE ROTATION RATIOS METHOD”. A METHOD TO DESCRIBE
ALTERED SPATIAL ORIENTATION IN SEQUENTIAL RADIOGRAPHS FROM ONE
PELVIS

345.Bjgrn Olav Asvold: THYROID FUNCTION AND CARDIOVASCULAR HEALTH

346.Torun Margareta Melg: NEURONAL GLIAL INTERACTIONS IN EPILEPSY

347.Irina Poliakova Eide: FETAL GROWTH RESTRICTION AND PRE-ECLAMPSIA: SOME
CHARACTERISTICS OF FETO-MATERNAL INTERACTIONS IN DECIDUA BASALIS

348.Torunn Askim: RECOVERY AFTER STROKE. ASSESSMENT AND TREATMENT; WITH
FOCUS ON MOTOR FUNCTION

349.Ann Elisabeth Asberg: NEUTROPHIL ACTIVATION IN A ROLLER PUMP MODEL OF
CARDIOPULMONARY BYPASS. INFLUENCE ON BIOMATERIAL, PLATELETS AND
COMPLEMENT

350.Lars Hagen: REGULATION OF DNA BASE EXCISION REPAIR BY PROTEIN
INTERACTIONS AND POST TRANSLATIONAL MODIFICATIONS

351.Sigrun Beate Kjgtrgd: POLYCYSTIC OVARY SYNDROME — METFORMIN TREATMENT
IN ASSISTED REPRODUCTION

352.Steven Keita Nishiyama: PERSPECTIVES ON LIMB-VASCULAR HETEROGENEITY:
IMPLICATIONS FOR HUMAN AGING, SEX, AND EXERCISE

353.Sven Peter Nisholm: ULTRASOUND BEAMS FOR ENHANCED IMAGE QUALITY

354.Jon Stale Ritland: PRIMARY OPEN-ANGLE GLAUCOMA & EXFOLIATIVE GLAUCOMA.
SURVIVAL, COMORBIDITY AND GENETICS

355.8Sigrid Botne Sando: ALZHEIMER’S DISEASE IN CENTRAL NORWAY. GENETIC AND
EDUCATIONAL ASPECTS

356.Parvinder Kaur: CELLULAR AND MOLECULAR MECHANISMS BEHIND
METHYLMERCURY-INDUCED NEUROTOXICITY

357.Ismail Ciineyt Giizey: DOPAMINE AND SEROTONIN RECEPTOR AND TRANSPORTER
GENE POLYMORPHISMS AND EXTRAPYRAMIDAL SYMPTOMS. STUDIES IN
PARKINSON’S DISEASE AND IN PATIENTS TREATED WITH ANTIPSYCHOTIC OR
ANTIDEPRESSANT DRUGS

358.Brit Dybdahl: EXTRA-CELLULAR INDUCIBLE HEAT-SHOCK PROTEIN 70 (Hsp70) — A
ROLE IN THE INFLAMMATORY RESPONSE ?

359.Kristoffer Haugarvoll: IDENTIFYING GENETIC CAUSES OF PARKINSON’S DISEASE IN
NORWAY

360.Nadra Nilsen: TOLL-LIKE RECEPTOR 2 —~EXPRESSION, REGULATION AND SIGNALING

361.Johan Hikon Bjgrngaard: PATIENT SATISFACTION WITH OUTPATIENT MENTAL
HEALTH SERVICES - THE INFLUENCE OF ORGANIZATIONAL FACTORS.

362.Kjetil Hpydal : EFFECTS OF HIGH INTENSITY AEROBIC TRAINING IN HEALTHY
SUBJECTS AND CORONARY ARTERY DISEASE PATIENTS; THE IMPORTANCE OF
INTENSITY,, DURATION AND FREQUENCY OF TRAINING.



363.Trine Karlsen: TRAINING IS MEDICINE: ENDURANCE AND STRENGTH TRAINING IN
CORONARY ARTERY DISEASE AND HEALTH.

364.Marte Thuen: MANGANASE-ENHANCED AND DIFFUSION TENSOR MR IMAGING OF
THE NORMAL, INJURED AND REGENERATING RAT VISUAL PATHWAY

365.Cathrine Broberg Vigbg: DIRECT REPAIR OF ALKYLATION DAMAGE IN DNA AND
RNA BY 2-OXOGLUTARATE- AND IRON-DEPENDENT DIOXYGENASES

366.Arnt Erik Tjgnna: AEROBIC EXERCISE AND CARDIOVASCULAR RISK FACTORS IN
OVERWEIGHT AND OBESE ADOLESCENTS AND ADULTS

367.Marianne W. Furnes: FEEDING BEHAVIOR AND BODY WEIGHT DEVELOPMENT:
LESSONS FROM RATS

368.Lene N. Johannessen: FUNGAL PRODUCTS AND INFLAMMATORY RESPONSES IN
HUMAN MONOCYTES AND EPITHELIAL CELLS

369.Anja Bye: GENE EXPRESSION PROFILING OF INHERITED AND ACQUIRED MAXIMAL
OXYGEN UPTAKE — RELATIONS TO THE METABOLIC SYNDROME.

370.0luf Dimitri Rge: MALIGNANT MESOTHELIOMA: VIRUS, BIOMARKERS AND GENES.
A TRANSLATIONAL APPROACH

371.Ane Cecilie Dale: DIABETES MELLITUS AND FATAL ISCHEMIC HEART DISEASE.
ANALYSES FROM THE HUNT1 AND 2 STUDIES

372.Jacob Christian Hglen: PAIN ASSESSMENT IN PALLIATIVE CARE: VALIDATION OF
METHODS FOR SELF-REPORT AND BEHAVIOURAL ASSESSMENT

373.Erming Tian: THE GENETIC IMPACTS IN THE ONCOGENESIS OF MULTIPLE
MYELOMA

374.0le Bosnes: KLINISK UTPROVING AV NORSKE VERSJONER AV NOEN SENTRALE
TESTER PA KOGNITIV FUNKSJON

375.0la M. Rygh: 3D ULTRASOUND BASED NEURONAVIGATION IN NEUROSURGERY. A
CLINICAL EVALUATION

376.Astrid Kamilla Stunes: ADIPOKINES, PEROXISOME PROFILERATOR ACTIVATED
RECEPTOR (PPAR) AGONISTS AND SEROTONIN. COMMON REGULATORS OF BONE
AND FAT METABOLISM

3717.Silje Engdal: HERBAL REMEDIES USED BY NORWEGIAN CANCER PATIENTS AND
THEIR ROLE IN HERB-DRUG INTERACTIONS

378 .Kristin Offerdal: IMPROVED ULTRASOUND IMAGING OF THE FETUS AND ITS
CONSEQUENCES FOR SEVERE AND LESS SEVERE ANOMALIES

379.@ivind Rognmo: HIGH-INTENSITY AEROBIC EXERCISE AND CARDIOVASCULAR
HEALTH

380. Jo-Asmund Lund: RADIOTHERAPY IN ANAL CARCINOMA AND PROSTATE CANCER
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381.Tore Griiner Bjastad: HIGH FRAME RATE ULTRASOUND IMAGING USING PARALLEL
BEAMFORMING

382.Erik Sgndenaa: INTELLECTUAL DISABILITIES IN THE CRIMINAL JUSTICE SYSTEM

383.Berit Rostad: SOCIAL INEQUALITIES IN WOMEN’S HEALTH, HUNT 1984-86 AND
1995-97, THE NORD-TR@ONDELAG HEALTH STUDY (HUNT)

384.Jonas Crosby: ULTRASOUND-BASED QUANTIFICATION OF MYOCARDIAL
DEFORMATION AND ROTATION

385.Erling Tronvik: MIGRAINE, BLOOD PRESSURE AND THE RENIN-ANGIOTENSIN
SYSTEM

386.Tom Christensen: BRINGING THE GP TO THE FOREFRONT OF EPR DEVELOPMENT

387.Hakon Bergseng: ASPECTS OF GROUP B STREPTOCOCCUS (GBS) DISEASE IN THE
NEWBORN. EPIDEMIOLOGY, CHARACTERISATION OF INVASIVE STRAINS AND
EVALUATION OF INTRAPARTUM SCREENING

388.Ronny Myhre: GENETIC STUDIES OF CANDIDATE TENE3S IN PARKINSON’S
DISEASE

389.Torbjgrn Moe Eggebg: ULTRASOUND AND LABOUR

390.Eivind Wang: TRAINING IS MEDICINE FOR PATIENTS WITH PERIPHERAL ARTERIAL
DISEASE

391.Thea Kristin Vatsveen: GENETIC ABERRATIONS IN MYELOMA CELLS

392.Thomas Jozefiak: QUALITY OF LIFE AND MENTAL HEALTH IN CHILDREN AND
ADOLESCENTS: CHILD AND PARENT PERSPECTIVES

393.Jens Erik Slagsvold: N-3 POLYUNSATURATED FATTY ACIDS IN HEALTH AND
DISEASE — CLINICAL AND MOLECULAR ASPECTS
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