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Abstract 
The objectives in of this thesis were 1) to describe the occurrence and co-
occurrence of recurrent pain (headache, stomach-ache, and backache) in 
young schoolchildren; 2) to describe Health Related Quality of Life (HRQoL) 
in these children, from the perspective of the child, 3) to examine the psy-
chometric properties of the PedsQL 4.0, Generic Core Scale, an instrument 
for measuring HRQoL in children. 
Three data collections were performed, two in Umeå, a university city in 
northern Sweden and one in a nearby smaller municipality, Lycksele. In 
Umeå, the first survey included schoolchildren from grades 0-6 and three 
years later all schoolchildren attending grade three and six were approached. 
In Lycksele all schoolchildren attending grades three through six and grade 
nine were invited to participate. Pain and quality of life were measured by 
questionnaires. 
The main findings of the thesis were that 2/3 of the children experienced 
pain from the head, stomach or back recurrently (at least monthly) and 1/3 
experienced weekly pain. Weekly headache was reported by 23% of the child-
ren, 19% reported weekly stomach-ache and 7% weekly backache. Half of 
the children with recurrent pain conditions reported pain from several body 
sites, and, in children with weekly pain, 2/3 reported multi-site pain. HRQoL 
in children with recurrent pain problems was markedly impaired, especially in 
children with multi-site pain and in children with weekly pain. Impairment 
was found across all studied domains of HRQoL (physical, emotional, social 
and school function and well-being) and was seen in both girls and boys as 
well as among both third grades and six graders. Finally, The Swedish 
PedsQL self-report forms showed acceptable psychometric properties. 
In conclusion, also in young schoolchildren, headache, stomach-ache and 
backache are common conditions which are associated with a clearly reduced 
HRQoL. The results show an urgent need for early preventive and curative 
programs targeting HRQoL domains such as physical, emotional, social and 
school areas. The results also indicate that recurrent pain should be regarded 
a potential general pain disorder rather than merely a local disorder. Finally, 
the PedsQL was found to be a reliable and valid measure of HRQoL in 
young Swedish school-aged children. 
 
Keywords abdominal pain, back pain, child, headache, pain, psychometrics, quali-
ty of life, schools, validation studies.  
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Introduction 

Introduction 

It is often said that children are the future of a society. It is a great, 
and challenging, societal responsibility to help children navigate be-
tween the landmines of childhood in a way that enable them to take 
over expected future responsibilities. 

 
But children are not only human “becomings”. They are also human 

“beings”, with limited influential power, but all the same with their own 
rights of a good life - here and now. 

 
Glancing over a group of children, the pains and quality of life - or 

lack of that – will often be invisible for the eye of the spectator. The 
work on which this thesis is based may be seen as an attempt to give 
young children a possibility to express their present every day expe-
riences of life and health. It is now up to the ones possessing influential 
power to handle their information with wisdom. 
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Background 

Background 
A shift in child health 

Until the first half of the 20th century, the most common child 
health problems were different types of infectious diseases, e.g. pneu-
monia, tuberculosis, diphtheria, measles, smallpox, diarrhea etc. [1-3]. 
Although these diseases still prevail in poor countries of the world, 
growing wealth, as well as major progress in medical science and health 
technology, has changed the panorama of childhood ill-health markedly 
in many countries. Shifting into the 21st century, the earlier main prob-
lem of infectious diseases has been partly replaced by non communica-
ble diseases, e.g. asthma and juvenile diabetes, along with life style re-
lated conditions, e.g. overweight and mental health problems [1,2,4-6]. 
In several western countries, including Sweden, recurrent pain condi-
tions have become among the most common ill-health conditions in-
fluencing the lives of children [7-10].  

Definitions and classifications of 
pain 

The most widely accepted definition of pain was stated 1975 by the 
International Association for the Study of Pain (IASP) and claims that  

 
“Pain is an unpleasant sensory and emotional experience associated 

with actual or potential tissue damage, or described in terms of such 
damage” [11]. 

 
There is no generally accepted definition of recurrent or chronic 

pain, but it has been suggested to be pain persisting beyond what is ex-
pected (usually taken to be 3 months) or what can be considered a use-
ful function [12,13]. It should be noticed that there are some confusion 
in the literature regarding the terms recurrent and chronic. Although 
they may be seen as separate concepts [14], they are commonly over-
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Background 

lapping and used interchangeably [15,16]. For simplicity the term recur-
rent will be used in this thesis. 

In children, recurrent pain is most commonly located in the head, 
stomach or musculoskeletal system, e.g. the back [17-19].  

Headache 
Headache classifications have changed considerably over time. In 

studies of migraine headache by Vahlquist [20] and Bille [21] and later 
Pretsky and Sommer [22], migraine was proposed to be characterized 
by pain attacks separated by pain free periods. Attacks should include 
several additional features, e.g. visual aura, nausea, unilateral pain, family 
history of pain. This definition of migraine influenced the field of head-
ache for years from 1955 and onward. In the 1960s a special interest 
group of the US National Institutes of Health, as well as the World 
Federation of Neurology, proposed criteria also for a number of other 
headache types. For instance, tension headache was described as si-
tuated predominately in the sub occipital area and characterized by a 
long-lasting tightness and pressure or constriction of changing frequen-
cy, intensity and duration [23,24].  

The first comprehensive classification of headache types, the Inter-
national Classification of Headache Disorders (ICHD-I), was put for-
ward year 1988 by the International Headache Society (IHS) [25]. The 
ICHD-I had a hierarchical structure organizing headaches into either 
primary headache types, e.g. migraine headache, Tension Type Head-
ache (TTH) etc. or headache secondary to another ill-health condition, 
e.g. head trauma, brain tumors etc. For each subtype explicit criteria’s 
were given, see Table 1a and 1b for description of the two most com-
mon recurrent headache types, migraine headache and TTH.  

The ICHD-I has been widely used, but the criteria’s were primarily 
formulated for adults and as such offered a solid basis for adult condi-
tions, while their sensitivity for childhood headache has been criticized 
[26-28]. A revision, IHCD-II published 2004, included some modifica-
tions for children, but also this classification’s appropriateness in child 
populations has been questioned [29,30]. 
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Table 1a. IHS criteria’s for pediatric migraine headache without aura. 

Migraine  

ICHD-I (1988) ICHD-II (2004) 

Frequency    ≥ 5 headache attacks Frequency       ≥ 5 headache attacks 
         Chronic: > 15 days/month; > 3 months*  

Duration      2-72 hours  
(no - or unsuccessful treatment) 

Duration       1-72 hours  
(no - or unsuccessful treatment) 

Characteristics (at least two) Characteristics (at least two) 
• Location: unilateral  • Location: unilateral (or bilateral)  
• Quality: pulsating  • Quality: pulsating  
• Intensity: moderate or severe  • Intensity: moderate or severe  
• Aggravation by physical activity • Aggravation by physical activity 

Characteristics (at least one) Characteristics (at least one) 
• Nausea and/or vomiting • Nausea and/or vomiting 
• Photophobia and phonophobia • Photophobia and phonophobia 

Characteristics  Characteristics  
• Not attributed to other disorder • Not attributed to other disorder 

  
*No medication overuse 

 

Table 1b. IHS criteria’s for Tension Type Headache. 

Tension Type Headache (TTH) 

ICHD-I (1988) and IHCD-II (2004) 

Frequency          • Infrequent episodic    ≥ 10 attacks < 1 day/mo (average)          (< 12 days/year) 
 • Frequent episodic      ≥ 10 attacks 1-15 days/mo; > 3 m     (12-180 days/year) 
 • Chronic:                    ≥ 10 attacks ≥ 15 days/mo (average)       (≥ 180 days/year) 

Duration               30 minutes to 7 days (chronic: 1 hour to continuously) 

Characteristics (at least two) 
• Location: bilateral  
• Quality: pressing/tightening (non-pulsating)  
• Intensity: mild or moderate  
• No aggravation by physical activity 

Characteristics (all three) 
• No nausea or vomiting (anorexia may occur) 
• Photophobia or phonophobia present 
• Not attributed to other disorder 

 

Stomach-ache 
Also stomach-ache classifications have changed over time. The first 

to recognize the importance of recurrently occurring stomach-ache 
were Apley and Naish, who in the late 1950s introduced the term “Re-
current Abdominal Pain” (RAP) [31]. RAP was described as stomach-
ache severe enough to cause some impairment of function and occur-
ring at least three times over a period of at least three months. This de-
finition became the gold standard in research and was frequently used 
in clinical practice for the following 40 years.  
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The RAP definition was all-embracing , including stomach-ache of 
any origin, for which it was criticized [32]. In the late 1990s, an expert 
group of pediatricians introduced a classification of gastrointestinal dis-
orders also including pain conditions, the International Classification of 
Functional Gastrointestinal Disorders, so called Rome-II criteria [33]. 
Functional Gastrointestinal Disorders (FGID) were described as an in-
consistent combination of “chronic, or recurrent symptoms not explained by 
structural or biochemical abnormalities” and diagnostic criteria for four ab-
dominal pain conditions was provided, functional dyspepsia, Irritable 
Bowel Syndrome (IBS), Functional Abdominal Pain (FAP) and abdo-
minal migraine, see Table 2 for description.  

 
 

Table 2. Criteria’s for abdominal pain in children. 

 Apley and Naish, 1958 
 

Recurrent abdominal pain ≥ 3 episodes/3 months of abdominal pain affecting daily activities 

Rome II criteria,1999 ≥ 12 weeks/12 months  
No evidence of pathological disease likely to explain the symptoms 

Irritable bowel syndrome Abdominal discomfort or pain associated with bowel function 

Functional dyspepsia 

 

Persistent/recurrent pain or discomfort in upper abdomen 
Not associated with bowel function 

Abdominal migraine 

 

≥ 3 Paroxysmal episodes/12 months of intense, acute midline abdominal 
pain  
Duration: 2 hours to several days 
Symptom-free intervals lasting weeks to months 
Additional features of migraine (headache -unilateral, photophobia, heredity,    
                                                                                                       Aura) 

Functional abdominal pain Continuous/nearly continuous periumbilical not feigned pain 
Minimal relation to physiological events 
Some loss of daily functioning 
Insufficient criteria for other functional gastrointestinal disorders 

Rome III criteria, 2006 At least once per week for at least 2 month  
No evidence of pathological disease likely to explain the symptoms 

Irritable bowel syndrome  Se Rome II 

Functional dyspepsia Se Rome II 

Abdominal migraine 

 

≥ 3 Paroxysmal episodes/12 months 
Intense, acute periumbilical pain interfering with normal activities 
Duration: 1 hours or more 
Symptom free intervals lasting weeks to months 
Additional features if migraine (anorexia, nausea, vomiting, headache, pho-
tophobia. pallor  

Functional abdominal pain Episodic/continuous abdominal pain 
Insufficient criteria for other functional gastrointestinal disorders  

Functional abdominal pain 
syndrome  

Functional abdominal pain (see above) 
Some loss of daily functioning and/or additional somatic symptoms 
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In a revision of the Rome II criteria’s published year 2006 (Rome 
III) functional abdominal pain was further split into two diagnoses, 
functional abdominal pain (FAP)and Functional Abdominal Pain Syn-
drome (FAPS) which included pain at additional sites [34].  

The Rome classifications were expected to replace the wider defini-
tion of recurrent abdominal pain earlier put forward by Apley and 
Naish [33]. However, the new classification proved not to be able to 
capture all types of abdominal pain disorders experienced by children 
and therefore the RAP definition is still utilized to describe recurrent 
abdominal pain conditions in children [35]. 

Backache 
At present there is no generally accepted classification of backache 

and the literature holds a plethora of definitions.  
Backache may apply to pain anywhere in the back, but may also re-

fer to pain located only in the lower, mid or upper back or in the neck 
region [36-39]. These regions may not be further defined or they may 
be more precisely described, e.g. the low back may be referred to as the 
lumbopelvic spine with corresponding posterior parts of the body or as 
the region between the gluteal folds and the scapula respectively the 
first lumbar vertebra. Likewise pain in the middle back and neck may be 
described as pain in the thoracic respective cervical spine area with cor-
responding posterior parts of the body [37,38,40-42].  

Also pain frequency and timeframe of the back pain experience vary 
greatly from pain occurring once in a lifetime or during the last year, 
half a year, month, week, day, to pain occurring constantly or repeatedly 
during weeks or months [37-41,43,44]. The quality of pain may be un-
specified but may also be limited to include only severe or non occa-
sional pain [41,45].  

Finally, back pain has been classified as specific or non-specific. 
Specific back pain being classified as pain secondary to a known diag-
nosis, e.g. “a systemic disease, infection, injury, trauma, cauda equina, or structur-
al deformity”. Non-specific back pain is less well defined but includes 
conditions of which the cause of pain is unclear [46].  

Present definition 
In the studies of the present thesis, recurrent headache, stomach-

ache and backache is considered to be present whenever the child state 
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that she/he has experienced the pain at least monthly during the past 
six months.  

Prevalence and natural history of 
pain 

Recurrent pain in children is most commonly located in the head, 
stomach or musculoskeletal system, e.g. the back [17-19]. Prevalence of 
these conditions seems to vary greatly between countries as shown by 
the World Health Organization (WHO) in the multinational survey 
Health Behavior of School-aged Children (HBSC). Among the 28 coun-
tries studied year 1998, headache prevalence in, e.g. 15 year old girls dif-
fered between 25% in Belgium and 64% in Israel [7]. Although Swedish 
children internationally appear to be among the healthiest, reports of 
recurrent pain seem more common in schoolchildren from Sweden 
than in children from most other western countries [7]. 

Before describing and discussing prevalence of headache, stomach-
ache and backache in children, it should be noted that the epidemiolog-
ical data is hampered by considerable methodological differences which 
gives rise to some variance in prevalence. One reason for differences in 
prevalence figures is the above described inconsistency of case defini-
tion. Also, the available data is based on studies which vary greatly in 
research design (cross-sectional or longitudinal), way of data collection 
(self or proxy report questionnaires, interviews or physical examina-
tions) and population size, geographic location, as well as socio-
demographic profile of group approached. 

Headache  
A recent extensive global review by Stovner et al. revealed an adult 

lifetime prevalence of headache above 80% in most countries and 
above 90% in several European countries, e.g. Denmark (96%) and Fin-
land (91%) [47]. It was moreover concluded that half of the global pop-
ulation currently may be bothered by an active headache condition. 
Notably, headache seemed to be more prevalent in children than in 
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adults and elderly, and headache was postulated to rank among the top 
five health problems in childhood.  

The first experience of headache may occur before one year of age 
[48,49], and 85%-97% of children above the age of nine have expe-
rienced headache sometimes during their life [50-53]. Thus, headache is 
well-known to most school-aged children.  

Headache has not always been acknowledged as common in child-
ren. The pioneer epidemiological works of e.g. Vahlquist et al. and Bille 
from the mid 1900s, established, however, that headache was a com-
mon childhood condition, experienced (infrequently) by approximately 
half of the 9000 Swedish schoolchildren studied. Furthermore the sur-
veys revealed that headache in children also might occur frequently 
[20,21,54]. Later worldwide studies have confirmed that recurrent head-
ache definitely is present in childhood [47,55,56]. 

Prognosis 
Population based surveys studying the natural history of headache, 

reveal that childhood headache conditions most commonly follow the 
child for years. In a three year follow up study of 7-15 years old school-
children, 80% of the children with TTH still suffered a headache condi-
tion after three years [57]. Likewise, in a six year follow-up study, TTH 
persisted in 73% and migraine in 85% of six year old schoolchildren, 
while only 13% of the initially headache-free controls reported head-
ache at 13 years of age [58]. The long term outcome of TTH has not 
been reported, but Bille followed schoolchildren with migraine over a 
course of 40 years [59]. In these children, 60% were headache free after 
six years, but after 30 and 40 years, more than half of the group expe-
rienced migraine headache. Another long-term study (26 years) found 
that children with non specified headache were at increased risk of not 
only headache, but also other physical and psychiatric adversity during 
adulthood [60]. 

The prognosis for children who has pertained medical care for 
headache are somewhat discouraging as well. Although there is evi-
dence of short as well as long term improvement, between 61% and 
84% still suffer from headache at follow up points varying between one 
year and 20 years [61-63].  
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Stomach-ache 
The epidemiology of recurrent stomach-ache has attracted much 

less attention than headache, but still, information about this condition 
has been part of the medical literature for centuries [18,64]. Pain in the 
stomach may occur already in the first months of life [65] and can be 
found at any age after that [35].  

Stomach-ache has affected most people some time during child-
hood [35] and back in 1958 Apley and Naish showed that abdominal 
pain often occurred repetitively in school-aged children [66]; a finding 
later confirmed by others [35].  

Prognosis 
Abdominal pain may persist over a considerable time. In population 

based samples, one year persistence in young schoolchildren has been 
found to be 85% [67]; three year persistence: 65 – 80% [68]; six year 
persistence: 54% [69,70], and 10-14 year persistence: 40% [71], while 
the study with the longest follow up time, 20 years, found no associa-
tion between abdominal pain in childhood and abdominal in adulthood 
[72]. Notably, pain persistence seems to increase with increasing age 
[68] and pain frequency [69,70]. 

In clinical populations, five year persistence of stomach-ache has 
been shown to be 40-45% [73,74], while in between one third and one 
forth of pediatric patients, stomach-ache persist for more than five 
years [71,75,76]. Thus, studies of both clinical and non-clinical samples 
indicate a trend of successive lifetime pain remission. However, a con-
vincing amount of literature also reveal that children with stomach-
ache, has a propensity to develop other physical and psychiatric ail-
ments over time, e.g. headache and anxiety, and up to half of the child-
ren who recover from stomach-ache develop other physical and psy-
chiatric conditions [67,71,72,74-77]. 

Backache 
In adults, backache has achieved great attention as a common dis-

abling condition, experienced sometimes during the course of life by 
51- 84% of the population [78]. In contrast to that, backache in children 
has been considered rather uncommon and the literature on this subject 
is quite meager [18,79-82]. However, during the past two decades inter-
est of childhood backache has expanded [80]. 
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Epidemiological studies of backache in children primarily have re-
ported point prevalence or period prevalence of varying timeframes,  
i.e. life time, last month etc. Although the first childhood surveys in-
cluding reports of back pain frequency were conducted in the mid and 
late 1980s, reports including pain frequency are few [18,45,78,83,84]. 
Furthermore, the epidemiological literature of backache mostly focused 
on older schoolchildren [78]. The reports have often addressed rather 
small convenience samples and their ability to represent the general 
population have been questioned [83].  

The existing literature reveals that backache may occur already in in-
fancy, but very seldom does the first episode take place before eight 
years of age [45,83,85,86]. Lifetime prevalence seems to increase mar-
kedly after the age of 11 years and up to 74% of adolescents report hav-
ing experienced backache some times during their life [87], indicating 
that backache may be well known at least in older schoolchildren. 

Prognosis 
The natural course of backache has been reported to fluctuate over 

time. El Metvally and colleges found a one year remission in 46% of  
10 and 12 year old children with recurrent musculoskeletal pains [88]. 
However, half of these children had relapsed at a four year follow up. 
Two other studies following children with backache for one and five 
years respective three and eight years, showed similar fluctuations over 
time with lower prevalence of pain persistence at short term than long 
term follow up points [45,89].  

In general, it seems that one third to one half of backache suffering 
children experience pain persistence for at least 8-12 years, and back-
ache in childhood has also been proved to increase the risk of back pain 
in adulthood [89-92]. Also the consistency of musculoskeletal pain 
seems to increase with older age [68,88,92]. For instance, a recent study 
of Swedish children found a three year persistence of musculoskeletal 
pain in 46% of children from grade three and in 70% of children from 
grade six and nine. Likewise, higher frequency of musculoskeletal pain 
appears to increase persistence [68,92,93].  
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Pain theory 

The historical legacy  
Understanding the nature of pain has been a challenge throughout 

history. In antiquity pain was often thought of as intrusions of foreign 
objects into the body, a punishment for sins regulated by higher pow-
ers, e.g. Homer (8th century BC) described pain as ”arrows shot by 
gods “ [94,95]. 

Centuries later the ancient Greek philosophical founders of western 
cultures, Plato (~427 – 347 BC) and his student Aristotle (384–322 BC), 
introduced the idea that pain was an emotional experience. They agreed 
that pain was not a sensation by itself but rather a “passions of the 
soul”, which according to Aristotle was ascribed to excessively aggres-
sive types of wave motions localized in the blood vessels to the heart 
and possibly initiated by sensations. Plato advanced these ideas by sug-
gesting pain to be violent reactions in the atoms of the body due to the 
impact of the four elements: earth, air, fire and water. Plato further 
postulated that the mortal soul associated with pain was situated in the 
liver or the heart [94-96]. 

Following Aristotle, centuries of anatomy and physiology studies re-
sulted in a counteracting pain theory. Galen (~AD 130-201), an ancient 
Greek physician whose theories dominated western medical science for 
over a millennium, forwarded the nerve and brain studies by the ancient 
Greek physicians Herophilus and Erasitradtus (~300 BC) and con-
cluded that pain was a sensation perceived in the brain [95-97]. Galen 
argued pain to be the lowest form of sensation and a result of severe 
nerve disturbances, but he did not find proof for nerves specialized in 
pain. However, half a millennium later the observations of Avicenna 
(AD 980–1037), a Persian Muslim philosopher and physician, led to the 
conclusion that pain indeed was an independent sensation [96].  

As information on the nature of sensory and motor systems ad-
vanced, theories of pain being an emotion gradually weakened while the 
hypothesis of pain as a sensation successively rooted [97]. The brain 
became widely accepted as the centre of sensations and in the 17th cen-
tury Descartes, a French philosopher, summed the available evidence in 
theories suggesting that pain was due to tissue damage starting a non-
impressionable direct transmission of a pain signal to the brain via a 
specific nerve channel [97-99]. According to Descartes, this signal 
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would be passively perceived after the concept; the more damage the 
greater the pain. Furthermore, Descartes clearly distinguished between 
the body and the mind, and pain was considered either strictly mental 
or strictly physical. 

Gate Control and Neuromatrix 
The theories of Descartes dominated the field of pain until the 

second half of the 20th century, when Melzack, a Canadian psychologist 
and Wall, a British physiologist put forward the “Gate Control” theory 
and later also the “Neuromatrix” theory [100,101]. Melzack and Wall 
rejected the idea of pain as either “all in the mind” or “all in the body”, 
and prompted pain to be the result of integrated processes between the 
two. According to the gate control theory published 1965 [100], pain 
signals are transmitted through not one, but several ascending path-
ways, which are modulated by inhibitory as well as excitatory descend-
ing interneurons. A neural gating mechanism located in the spinal dorsal 
horns is suggested to inhibit or facilitate pain signal transmission, de-
pending on activity level in different afferent pain fibers (thinly myeli-
nated Aδ and Aβ fibers along with unmyelinated C-fibers), but also in-
fluenced by the activity in descending neural inhibitory pathways from 
the brainstem and cortex. Furthermore, the descending control is pre-
sumed to be influenced by the ascending activity to the brain, complet-
ing a spinal cord–brain–spinal cord loop.  

Eventually the gate theory which mainly focused peripheral and 
spinal processes was incorporated into the wider “Neuromatrix 
Theory”, adding emphasis on activity in widespread areas of the brain 
[101]. The neuromatrix, an extensive, widespread network of neurons in 
the brain, is suggested to generate characteristic nerve-impulse patterns 
“neurosignatures”, which convert into awareness and action. The syn-
aptic construction of the neuromatrix is described to be determined by 
genetic as well as sensory influences, modulated by cognitive factors 
and by stressors disrupting the homeostatic regulation system in the 
brain (Fig. 1). Thus, according to Melzack and Walls theories, pain is 
the result of interplay of several transmitter systems at several levels of 
the Central Nervous System (CNS), a multidimensional experience pro-
duced by multiple influences, and the theories create a conceptual 
framework integrating the sensory, affective and cognitive dimensions 
of pain. These theories are the basis for the earlier described definition 
of pain, stated by the IASP. 
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Figure 1.“Factors that contribute to the patterns of activity generated by the body-self 
neuromatrix, which is comprised of sensory (S), affective (A), and cognitive (C) neuro-
modules. The output patterns from the neuromatrix produce the multiple dimensions of 
pain experience, as well as concurrent homeostatic and behavioral responses.” (Re-
printed by permission of Journal of Dental Education, Volume 65 (12) December 2001. 
Copyright 2001 by the American Dental Education Association). 

 
 
One implication of Melzack and Wall’s theories is that insults, 

which under normal circumstances initiate a process resulting in un-
bearable pain experiences, in special occasions, can be totally or partly 
neglected due to neural inhibition or modulation of pain signals. On the 
contrary, in special situations may pain signals, which under most cir-
cumstances are blocked in the CNS, be postponed and eventually result 
in significant pain experiences. 

The scientific basis for Melzack and Walls theories has been ques-
tioned, but overall the theories have been broadly accepted and still 
guide the understanding of pain [96]. The massive quantity of neuros-
cientific research following these theories have during the past 40-50 
years confirmed that it is reasonable to consider pain a sensation as well 
as an emotion [96]. Current technology has also made it possible to 
demonstrate complex associations between pain perception and activity 
in cerebral neural networks [96,102-104]. The neuromatrix, or pain ma-
trix as it is also called, has furthermore been shown to actually be mod-
ulated by emotional, social and cognitive factors and the mechanism of 
pain has been confirmed to include plastic interactive ascending as well 
as descending processing in peripheral, spinal and brain systems such as 
described in the theories by Melzack and Wall. Also physical perfor-
mance seem to be involved in pain modulation with physical activity 

- 14 - 
 

•



Background 

increasing pain thresholds and tolerance, presumably by activation of 
the endogenous opioid system [105,106]. However, most of the re-
search testing current pain theories have been performed in animal or 
adult humans models while the validity of these theories in child popu-
lations still are relatively untested. 

Recurrent pain 
Pain theories primarily presume that pain is initiated by noxious 

stimuli from peripheral nociceptors. Headache, stomach-ache as well as 
backache in childhood may be caused by many serious and even life 
threatening conditions. Examples of such conditions count trauma, in-
flammation, infection, and malignancy or anomalies related to the head, 
abdomen or back, e.g. tumors, functional constipation, diseases in the 
liver, gallbladder, esophagitis, gastritis, helicobacter pylori infection, 
nephrolithiasis, food intolerance, scoliosis, spondylolysis, spondylolis-
thesis, Scheuermann's disease ect. 

However, when Apley back in 1958 thoroughly examined children 
with recurrent abdominal pain problems, an associated pathological 
damage or disorder explaining the pain was found only in 8% of the 
children [31]. Studies following Apley’s investigation supported these 
findings and even by use of modern diagnostics, an associated explana-
tory condition are established only in around 20% of children with re-
current stomach-ache and in 26%-30% of children referred for special-
ist care [107-110]. Secondary headache rarely last for more than three 
months, and less than 10% of children referred to specialist clinics due 
to headache reveal a related explanatory disorder [111-114]. Back pain 
in children were until recently believed to be a condition mainly caused 
by serious diseases [115]. However, it has now been reported that six to 
seven children out of 10 referred to a specialist for backache, reveal no 
obviously explanatory disorder [85,91].  

Thus, with the current scientific knowledge and diagnostic tools it 
is, in the majority of cases, not possible to find a related disorder or 
damage which can be held responsible for causing pediatric recurrent 
headache, stomach-ache and backache.  

The lack of a clearly established etiology of recurrent pain problems 
in children has caused speculations. In general, it is poorly understood 
why pain turn into being recurrent, but it may be explained by a dys-
functional pain inhibitory and/or facilitatory system. For instance, the 
descending pain modulatory system has been shown to be altered in 
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persistent pain conditions [116]. Repetitive nociceptive stimulation has 
been shown to induce pathological alterations which increase the res-
ponsiveness and lower threshold to coming pain stimuli; also inflamma-
tory environments have been shown to increase pain responsiveness 
and stress induced failing homeostasis-regulation may result in recurrent 
pain due to a destructive effect of cortisol on muscle, bone and neural 
tissue [96,101,117-119]. Thus, peripheral nociceptors as well as central 
neurons may be sensitizised in case of persistent pain and in some cases 
the pain may be a reaction secondary to inflammatory processes or to 
stress.  

In the conventional sense, nociception gives rise to pain, but recent 
research has proved that cerebral activity related to pain perception can 
occur without a primary nociceptive input, showing that pain may be 
experienced in the absence of such stimuli [120-123]. As mentioned 
above, emotional and social factors may be involved in the modulation 
of pain transmission and pain perception. These factors may also be 
involved in the initiation of non-nociceptive persistent pain. Indicators 
of emotional and social function and wellbeing (e.g. feelings of anxiety, 
depression and loneliness) are associated with activity in brain areas, 
which are also involved in pain perception. It has been speculated that 
brain activity related to, e.g. emotions, may result in a cortical reorgani-
zation of the pain-related structures, eventually leading to non-
nociceptive persistent pain [124].  

Pain in children  
Through history there has been a concern about pain in children 

and it has been argued that pain differ between adults and children [64]. 
Until the 20th century children were believed experience greater pain 
than adults. In ancient time, previous experience of pain was thought to 
result in reduced pain sensitivity. For instance, the Greek physician 
Hippocrates (~460 – 370 BC) expressed that “Those who are used to 
bearing an accustomed pain, even if they be weak and old, bear it more 
easily than the young and strong who are unaccustomed”. Plato  
(~427–347 BC) was also interested in the issue of pain at different ages 
and postulated that the interactions between the four elements thought 
to create pain (earth, air, fire and water) was particularly vicious in the 
beginning of life and thus children’s pain was especially troublesome. 

In the 20th century the view changed and it now became common 
knowledge that children due to physiological reasons experienced less 
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pain than adults and infants were thought to be unable to feel pain at all 
[64,125]. This view was dominant until recently and only a few decades 
ago, pain was not mentioned in standard pediatric textbooks. Recent 
research has not confirmed that children feel less pain than adults. On 
the contrary, the immature nervous system of the infant seem to give 
rise to pain, even in very young children [126,127], and it has been sug-
gested that children’s pain, compared with pain in adults, is more plastic 
and more easily modulated by external factors [128]. Today pain man-
agement is included in pediatric textbooks and also subject to scientific 
interest. However, there are still great lacks in the understanding of pain 
in children, and children’s pain continues to be underestimated by par-
ents as well as health care personal [18,125,129]. 

Significance and impact of  
recurrent pain 

Pain is generally a valuable bodily function which is helpful when 
navigating through life. It is often the signal making it possible to take 
proper action and stop or treat an upcoming injury or disease. Head-
ache signaling an intracranial malignancy may, for instance, give rise to 
action and thereby facilitate cure. Pain may also prevent aggravation of 
an injury and promote the process of healing by inducing inactivity and 
rest. Furthermore, pain experiences may help to avoid later lesions and 
injuries. Memories of pain after having touched a hot object, for in-
stance, make people avoid touching hot objects in the future and there-
by prevent damage due to burns. But in most cases of recurrent pain, 
the value or meaning of the pain is obscure; it seems to have no ob-
vious cause, is hard to treat, and may induce a diversity of problems 
[101].   

Recurrent pain in children may influence the family as well as socie-
ty at large. Having a child suffering from recurrent pain is known to 
cause parental feelings of anxiety, helplessness and frustration, and it 
may also deprive the social life of the family and decrease attention and 
time devoted other family members [130-133]. Furthermore, recurrent 
pain in a child may force parents to take time off from work to care for 
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the child and thereby trouble the family as well as the working site 
[130,134]. Increased use of medication, ambulatory medical appoint-
ments, and hospital admissions poses further strain on the families of 
children with recurrent pain and on society as well [86,130,134-136]. 
The total direct as well as indirect yearly economical costs of pain for a 
children receiving help at an outpatient pain management clinic has 
been estimated to be approximately £14000 (£2000–£40500)(in US cur-
rency this will equal ~$28000 and in Euro it equals €19000 per child 
and year in 2004 prices) [134].   

A most important question is how the pain impacts the life of the 
child. From at least five years of age children clearly describe pain as 
something that hurts and makes them feel bad [14,137]. School-aged 
children, of all ages, rate pain intensity to be medium and pain affect to 
be considerable for, e.g. headache, stomach-ache, and musculoskeletal 
pain, and greater impairment is found in girls than boys [14,19]. Nota-
bly, recurrent pain is rated as both stronger and more unpleasant than 
occasional pain. McGrath and colleagues reported that 5-16 years old 
children generally rated headache intensity to be between 4.7 and 5.8 on 
a 0-10 point scale, while the mean intensity rating was 7.2 in children 
suffering from recurrent pain; likewise pain affect on a 0-1 point scale 
was rated 0.67-0.76 by children in general and at 0,83 in children expe-
riencing recurrent pain [14].  

Besides the discomfort of the pain itself, recurrent pain may influ-
ence the life of the child in a number of other ways. In interviews, 
children describes that pain causes physical difficulties such as sleeping 
problems, lack of energy and problems performing physical activities 
[138,139]. Pain has also been held responsible for impaired social as 
well as emotional well-being and function, e.g. social withdrawal, ab-
sence from school and unstable or irritable feeling [139-141]. Further-
more, it has been suggested that quality of life in general may be im-
paired in children with recurrent pain problems [142]. 
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Health Related Quality of life  

History and theory 
The term Quality of Life (QoL) was introduced in the middle of the 

last century, and gained common attention in the 1960s when included 
in a speech by the late American president Lyndon B Johnson [143-
145]. Originally QoL was most commonly used as a political slogan 
aimed to describe levels of material standards [145,146], but eventually 
the term expanded to incorporate a more general view of the quality of 
people’s lives. Thus, the term quality of life only goes back slightly more 
than half a century.  

The concept of a qualitative or good life has, however, a much 
longer history [144]. Already in ancient time philosophers like Plato and 
Aristotle debated what constituted a good life, and over the years, three 
main theories have crystallized from the philosophical tradition: a) the 
hedonic theory, b) the preference theory, and c) the theory of objecti-
vistic pluralism or perfectionism [147,148].  

The hedonic theory state that QoL wholly and fully depend on the 
presence of pleasant mental states and the absence of unpleasant expe-
riences, i.e. feeling good is synonymous with a high QoL and feeling 
bad with a low QoL. In the classic formulation of hedonism, absence of 
pain is paired with pleasure to determine the goodness of life [148]. Al-
so preferentialism is a monistic theory, pointing out fulfillment of a per-
son’s intrinsic desires to be the only thing of importance for his/her 
QoL, i.e. if a person gets what she/he wants, QoL will be high, if the 
person gets what he/she does not want, QoL will be low. The third 
fundamental theory, objectivistic pluralism, state that QoL is deter-
mined by a number of substantial objective values, which are not neces-
sarily desired by the affected person. Thus, by definition certain things, 
often related to what is supposed to be the nature of man, make life 
good, whether they are wanted or not. This last theory has also been 
named “the objective list theory” and several normative ideals have 
been suggested for the list, e.g. close relationships, meaningful occupa-
tion, and personal development. These three main theories has fur-
thermore been combined in several ways and thus, theories about what 
constitutes a good or qualitative life are numerous and partly overlap-
ping [147].  
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The term QoL has through the years been accepted not only in poli-
tics but also in many other disciplines. Searching the term in the general 
scientific database Web of Science shows that QoL research has in-
creased drastically over the last two decades (Fig. 2), and QoL research 
is now well established in fields such as economy, geography, sociology, 
psychology and medicine. However, the study of QoL has been compli-
cated by a diversity of theoretical frames and definitions between and 
within disciplines. For instance, in politics and economy an objectivistic 
pluralistic approach has been dominating, focusing basic preconditions 
of QoL in the community or individual possessions of “good things in 
life” (e.g. economic output, education, number of birds in the country-
side, etc.). Sociology has emphasized subjectivity, centering individual 
satisfaction or happiness related to social and environmental circums-
tances, and in psychology a purely subjective approach focusing pres-
ence/absence of individual pleasant mental states has been put forward 
[144,146,149-151]. 

  
 

 

Figure 2. Number of "quality of life" related publications in the Web of Science database  
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Quality of life in Medicine 
The main task in medicine has traditionally been to help people sur-

vive diseases and a strict biological focus has been dominant. However, 
to support and improve health care, the ordinary biological objectivistic 
judgments successively have been supplemented with a focus on QoL 
[143,152,153]. Along with substantially improved life expectancy due to, 
e.g. a decreased incidence of infectious diseases and higher survival 
rates in conditions such as cancer [154] and cystic fibrosis [155], inci-
dent rates of chronic or long lasting diseases have increased [156], in 
many cases paralleled by lifelong and/or disabling treatments. Societal 
changes have further raised the number of individuals experiencing long 
lasting illnesses, e.g. diseases secondary to stress or overweight. In addi-
tion the significance of the patient’s opinion and autonomy eventually 
has gained greater attention [157]. With these changes a need to focus 
not only the quantity, but also the quality of people’s lives has emerged 
and QoL measures are now considered important as a guide for deci-
sion making in clinical practice, e.g. on medical treatment. It is also re-
garded an important fundament for health care policy making [158].     

Quality of life research appeared in medicine in the 1960s and was 
categorized in index medicus 1966. Searching the term in the medical 
database PubMed shows that only a few QoL related articles was pub-
lished in the 1960s, but the number of publications increased rapidly in 
the beginning of the 1970th and has gone up markedly ever since, re-
sulting in more than 10 000 publications year 2007 (Fig. 3). The first 
and leading attempts to perform systematic QoL research was put for-
ward in North America and in the United Kingdom while in many oth-
er European countries, including Sweden, methodological QoL research 
was initiated at the end of the 1980s [159].  

Quality of life research in children has achieved less attention. In 
medicine hardly any childhood QoL research was practiced until the 
1980s [150,151] and as seen in Fig. 3, only a minor proportion of the 
total number of QoL related publications in PubMed addressed child-
ren. An extensive mapping of publication measuring QoL between 
1980 and 1994 showed that only 13% of the total body of publications 
concerned children, and in schoolchildren, least attention was put on 
young school-aged children (6-12 years) [160].  

- 21 - 
 



Background 

 

 

Figure 3. Number of "quality of life" related publications in the PubMed database.  
               (Adults: grey bars; Children: black bars). 

 

Defining Health Related Quality of Life 
Initially QoL in medicine was regarded an objective concept focus-

ing independence and functioning, e.g. activities of daily living, but at 
the beginning of the 1980s influences from social science resulted in a 
greater focus on the subjective perspective [152]. The medical field has 
over the years shown great interest in a theoretical development of the 
QoL concept and a large number of different conceptual models are 
available [161]. To begin with, the standards of these models were rela-
tively poor, but there has been a marked development toward more so-
phisticated theoretical approaches [161]. However, the lack of a general 
theory to guide research has created problems, also in medicine, and 
definitions of QoL are numerous [158,161]. In two reviews of QoL 
measures, one study identified 44 and another over 100 definitions of 
Qol [158].  

In medicine, QoL has primarely been regarded a multidimensional 
construct including at least the individual’s subjective perception 
[143,151,161,162]. However, there are disparities concerning the dimen-
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sions included in the constructs, which vary greatly by number as well 
as content. Some authors aimie to include “all domains of a person’s 
life” while others have a more modest approach [153]. The breadth of 
the construct has been mentioned as an obstacle to achieve consensus 
on what constitute QoL and it has been suggested to abandon the idea 
of QoL as an universal entity and rather consider QoL a working or 
organizing concept [158].  

As an attempt to narrowing the QoL construct in medicine, “Health 
Related Quality of Life” (HRQoL) was introduced, a construct mainly 
focusing health specific aspects of well-being and function [158]. It has 
not been easy to reach consensus of the meaning of this construct ei-
ther, but qualitative and quantitative empirical data from children as 
well as adults support conceptualizing HRQoL into dimensions of 
physical, emotional and social function and wellbeing [143,163,164]. For 
instance, a large WHO research project involving adult individuals from 
fifteen nations revealed that physical fitness, social integration and sup-
port, psychological stability and ability to fulfill daily tasks seemed to 
contribute to HRQoL across ages, sex and nations [159,165]. Likewise, 
a cross-national survey of 8-18 years old children from six countries 
found that physical, emotional and especially social wellbeing and func-
tion was of relevance for HRQoL in both girls and boys from all partic-
ipating countries [163].  

Present definition 
In the studies of the present thesis, HRQoL will be regarded a mul-

tidimensional construct incorporating primarily the individuals evalua-
tion of his/her life with respect to domains related to health such as 
physical, emotional and social function and wellbeing. 

Health Related Quality of Life as-
sessment in children 

To measure HRQoL is a challenge, especially in children. Often the 
multidimensionality of the concept has been ignored and HRQoL in 
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children has been assessed through measures originally meant for de-
tecting other constructs such as emotions or psychopathology [151]. 
There is no generally accepted framework for HRQoL assessments, but 
the minimal demand of a HRQoL instrument is that it reflects the indi-
viduals perception of the core HRQoL domains of physical, emotional 
and social function and wellbeing in a valid and reliable way [151].  

Instruments assessing HRQoL can largely be distinguished into two 
groups, disease specific and generic instruments, both primarily based 
upon the assumption that HRQoL is a multidimensional construct 
[151,159]. Disease specific instruments are tailored toward areas of par-
ticular interest for children experiencing a specific illness, e.g. diabetes 
or asthma, and are expected to have a good sensitivity for HRQoL in 
children with the target disease. However, a disease specific instrument 
is not applicable in other patient groups or in children without a diag-
nosis and is only of limited use in patient with multiple diagnoses. Ge-
neric instruments measure HRQoL in general and are useable across 
different conditions as well as in children not carrying a diagnosis. 
However, generic instruments may due to deficient sensitivity miss 
changes of clinically relevant aspects of HRQoL which are related to a 
specific disease. 

Developmental aspects 
Although the core domains influencing HRQoL are alike in adults 

and children, specific aspects underlying these domains are age depen-
dent and therefore it is not appropriate to apply HRQoL instruments 
developed for adults on children. Children’s daily activities and expe-
riences differ from adults and even between children of different ages. 
For instance, young children’s life will be influenced by the activities 
and social environment in kinder garden, while older children’s life is 
influenced by the school context and for adults the working environ-
ment will be of importance. The social context including the family, 
peer groups and school environment seems to be of particular impor-
tance for how children experience their life [162,163,166].  

Age appropriate terminology and set of administration are other de-
velopmental issues which are of importance when assessing children 
HRQoL [151,162]. The instrument should be brief and reading ability 
may set borders for when it is appropriate to assess self reported 
HRQoL by pen and paper questionnaires. With regard to terminology, a 
study of children’s verbal understanding showed that children above 
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eight years of age had a comprehensive understanding of health related 
terms [167]. In school-aged children below eight years, some words like 
“pain” and “worried” were well understood, but many children that age 
had poor understanding of more complicated terms like “on a dare” 
and “healthy enough”. 

Informant 
The gold standard of HRQoL assessment is self reports and there is 

evidence that school-aged children are capable to fully understand and 
report on basic health concepts [162,167,168]. However, very sick child-
ren and children with low linguistic or cognitive skills may not be capa-
ble of communicating their HRQoL verbally or through questionnaires. 
In such cases, ratings given by parents, teachers or caregivers may be 
the best proxies for evaluation of the child’s HRQoL [153]. 

The Pediatric Quality of Life Inventory 
Until recently there has been a lack of standardized pediatric 

HRQoL instruments, which is one reason for the dearth of literature in 
this field. During the last decade a large number of HRQoL instruments 
have been developed especially for children. A recent review found 
more than 50 different HRQoL instruments used in pediatric research, 
most of them being disease specific [169]. For adolescents with recur-
rent pain, there are some specific HRQoL measures targeting, i.e. the 
Dutch Quality of Life Headache-Youth (QLH-Y) and its follow-ups 
Quality of Life Pain-Youth (QLP-Y) respective Quality of Life Ques-
tionnaire for Adolescents with Chronic Pain (QLA-CP)[132,170,171], 
but no recurrent pain specific HRQoL instrument are available for 
younger children. However, in the review, five instruments with accept-
able psychometric quality were identified, which could assess self re-
ported HRQoL in both ill and healthy schoolchildren down to at least 
eight years of age and; one of these being the Pediatric Quality of Life 
Inventory 4.0 Generic Core Scales. 

The Pediatric Quality of Life Inventory is the result of 15 years of 
systematic research, started by Dr. James Varni in the late 1980s in the 
US [172,173]. The instrument was especially developed to emphasize 
the child’s perception of his/her HRQoL and the initial developmental 
efforts included repeated interviews with children, parents and medical 
experts [173]. Eventually, a modular model emerged comprising a ge-
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neric module, the Pediatric Quality of Life Inventory 4.0 Generic Core 
Scales (PedsQL), as well as several disease specific modules targeting, 
e.g. cancer, asthma and diabetes. The PedsQL is a brief questionnaire 
comprising 23 or 15 items, which provides age adjusted self and parent-
report forms for children ages 2-4 years (proxy version only), 5-7 years, 
8-12 years and 13-18 years. Forms are available for use in more than 30 
countries [174] and the PedsQL has recently been converted into Swe-
dish by the Mapi Research Institute in collaboration with Dr. Varni. 
The translation procedure followed recognized standard methodology 
of translation including validation of the translations procedure 
[175,176]. 

The essential HRQoL domains are covered by the PedsQL forms 
measuring physical, emotional and social sub domains along with 
school functioning [172]. In studies from around the world, e.g. the US, 
Holland, England, Germany, Norway, Japan and China, but not yet in 
Sweden, the PedsQL has proved to be a reliable and valid measure with 
discriminating power within a number of pediatric illness samples, in-
cluding samples of children with recurrent pain conditions [172,177-
185].  

Psychometrics 

A basic requirement for any instrument measuring a complex psy-
chological construct, e.g. HRQoL, is proper psychometric qualities in 
the context in which it is to be used. As pointed out by the World 
Health Organization [186], cultural context is of great importance for 
HRQoL assessment and HRQoL instruments may show diverse psy-
chometric quality in different cultures. Thus, when transferring a 
HRQoL measure into a cultural context apart from the one for which it 
was originally developed, measurement properties of the instrument 
should be carefully studied in the new context. 

Reliability 
A measure should be reliable, i.e. stable and consistent [187]. A reli-

able HRQoL instrument should reveal similar result when the HRQoL 
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is rated by the same person at different occasions (intra-rater reliability) 
or by different raters measuring the same person (inter-rater reliability), 
provided HRQoL has not changed between measurements points and 
ability to measure the construct is alike in the different raters. A reliable 
instrument also has internal consistency, i.e. ability to provide replicable 
measures by itself [187,188]. 

Validity  
Validity, i.e. that the instrument actually measures what is intended, 

is also of great importance [188]. Evidence for validity can be collected 
in numerous ways, the three major addressing content, construct and 
criterion (predictive and concurrent) validity [189,190]. All relevant as-
pects of the concept measured should be comprehensively included in 
the instrument (content validity), e.g. a measure of HRQoL should in-
clude questions about all aspect important for this concept [191]. The 
construct of the instrument should adequately reflect the specific theo-
retical phenomena measured (construct validity) [188]. Questions (or 
items) of relevance should be specified into theoretically appropriate 
domains and different items defining the same construct or domain 
should inter-correlate highly, while items not supposed to measure the 
exact same construct should not correlate too strongly. Empirical prop-
erties of the measure should be consistent with the theory. In addition, 
the instrument should obtain adequate criterion validity, i.e. it should be 
highly associated with other concurrent or future valid characteristics 
which are theoretically related with the concept measured (concurrent 
and predictive validity). Ideally criterion validity can be assessed by 
comparing the measure to a “gold stand” i.e. a valid and reliable crite-
rion of the construct tested [190]. 

Measurement invariance 
HRQoL has been proved conceptually consistent through ages and 

sex which allows for comparisons between different ages and between 
girls and boys [159,163,165]. However, if the measurement and struc-
ture of the underlying construct in an instrument are not equivalent 
across the groups being compared, it is not possible to know whether 
discrepancies mirror a difference in HRQoL or a different understand-
ing of the measure between groups. To secure meaningful comparisons, 
the latent levels compared should be at least configural, metric and sca-
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lar invariant across groups, i.e. the items should represent the same la-
tent variable across groups, e.g. sex (configural invariance), have equal 
factor loadings across groups for alike items (metric invariance) and 
there should be no systematic response bias between groups (scalar in-
variance) [192,193]. 

Pain in relation to  
socio-demographics 

Sex, gender and age  
From birth and onward there are obvious biological differences be-

tween females and males. Furthermore, major physiological as well as 
cognitive changes occur through the years of childhood and these 
changes follow different tracks for girls and boys. For instance hor-
monal changes associated with puberty proceed differently and at dif-
ferent ages in girls and boys. Social attributes and opportunities also 
differ between girls and boys. From early age and through childhood 
girls and boys are met with different expectations and taught to act dif-
ferently leading them to be exposed to different risk factors for  
ill-health [194].  

The developmental changes along with the differences between 
males and females in biology (sex differences) and socialization process 
(gender differences) suggest that studying pain patterns through the life 
span in both males and females may be essential, as factors influencing 
pain may vary with these variables. Knowledge about the patterns of 
pain in males and females at different ages may provide important clues 
about how to understand the etiology and management of pain condi-
tions. For simplicity the term sex will represent both sex and gender 
analyses in the framework of this thesis.  

Other socio-demographics  
Socio-economy, family structure and ethnicity are other important 

socio-demographic determinants of health in children [10,195]. These 
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factors have been suggested of importance, also regarding children with 
recurrent pain, but the literature is conflicting [196-198]. It should be 
noted that, besides age and sex, socio-demographic factors are not in 
focus in the present thesis. 

Rationale for the present thesis 

As mentioned above, the prevalence of recurrent headache, sto-
mach-ache and backache in adolescent schoolchildren has been studied 
repeatedly in many countries since 1982 [7]. When the work of the 
present thesis was initiated there was no current detailed information 
available on the magnitude of these health problems in younger school-
children in Sweden.   

Furthermore, different recurrent pain conditions had mainly been 
investigated one by one, while data on the total burden of recurrent 
pain were limited [18]. It had also been suggested that investigations of 
potential inter-relationships between pain conditions might improve the 
deficient understanding of recurrent pain in children, but comprehen-
sive studies, including the three most common recurrent pain symp-
toms simultaneously were greatly lacking [18]. 

The severity and significance of recurrent pain in children had been 
questioned [80,199]. It was argued that recurrent pain in children might 
be a problem mostly representing “transient turmoil” or “everyday 
complaints” related to “normal growth and development” [199]. The 
facts that parent-reports in general revealed lower pain prevalence than 
child reports, and also the fact that children with recurrent pain condi-
tions rarely asked for medical attention, was further causing specula-
tions about the significance of the problem [80]. Therefore, it seemed 
important to investigate the meaning of pain and aches from the child’s 
perspective. 

HRQoL had progressively been acknowledged as a useful and com-
prehensive measure of illness related impairment and the PedsQL had 
been forwarded as an appropriate measure for HRQoL assessment in 
children with pain [183-185]. However, the psychometric properties of 
the Swedish PedsQL forms had not been established and the appro-
priateness of the recommended four-factor structure of the PedsQL 
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had not been generally confirmed empirically. Furthermore, measure-
ment equivalent across sexes had not been tested, making interpretation 
of results comparing boys and girls uncertain. 

Finally, studies of relationship between HRQoL and recurrent pain 
in children were limited and mostly based upon data from clinical set-
tings, not representative of the child population in general. Moreover, 
research reports had indicated that pain conditions might co-exist in 
children [70,196,200,201] and number of pain locations had been 
shown to be associated with increased problems related to HRQoL, e.g. 
emotional difficulties [202,203]. These findings stressed the importance 
of assessing common recurrent pain symptoms concurrently and to 
consider the importance of number of pain sites on HRQoL. However, 
when this thesis was processed, no truly population based study had 
reported on HRQoL in children with recurrent pain, including the three 
most common pain conditions. Furthermore, the influence of number 
of pain sites on HRQoL had not been investigated in children. 
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Objectives  
 
 
 

The overall objective of the present study was  

 to increase knowledge and understanding of recurrent 
pain conditions in children 

 

The specific objectives were  

 to describe the occurrence and co-occurrence of recur-
rent pain (headache, stomach-ache, and backache) in 
young schoolchildren, with respect to frequency of pain 
experiences and in relation to age and sex (Paper I and 
II) 

 to present the psychometric performance of the Pediatric 
Quality of Life Inventory 4.0 Generic Core Scales, Swe-
dish version (Paper III) 

 to investigate Health Related Quality of Life in young 
schoolchildren with recurrent pain from the perspective 
of the child, and under consideration of number of pain 
sites, pain frequency, and socio-demographics (Paper IV) 
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Study population and procedure 

The main study addressed children in Umeå, a university municipali-
ty in northern Sweden counting around 110 000 inhabitants. Part of the 
psychometric testing, i.e. the test-retest investigation, was carried out in 
Lycksele a nearby smaller municipality of around 13 000 inhabitants.  

Three data collections were performed; two in Umeå and one in 
Lycksele (Table 3). Prior to each collection, the pupils, parents and all 
school staff members involved received thorough information about 
the investigation. Children enrolled in special schools for children with 
intellectual disability were not included in any part of the investigation. 

First data collection (Paper I, II) 
The first investigation was performed year 2000-01 and enrolled a 

randomly selected cluster sample of the 6367 pupils attending preschool 
class or elementary school, grades 0-6, in the city of Umeå (Table 3). 
The schools were stratified into three groups according to the number 
of pupils in the school. Three to four schools were randomly selected 
from each group. From these schools, one randomly selected class per 
grade was invited to participate in the study. All invited schools ac-
cepted the invitation and of the 1155 children selected for the study, 
1121 (97%) participated, 539 girls and 582 boys aged 6-13 years. 

Children from grades 0 through four were requested to complete a 
questionnaire at home, assisted by their parents. Children from grades 
five and six answered a questionnaire in the classroom. The investigator 
(SP) instructed the children and, with the teacher present, the pupils 
filled in the form anonymously. To enable all children equal opportuni-
ties to participate, questions were read aloud in class - one by one - for 
the older children. The children/parents who had not responded at the 
first contact received a new invitation after three weeks. Children from 
grades five and six who were absent from school at the days of investi-
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gation were followed up when back in school. The follow-up was per-
formed in the same way as the ordinary data collection. 

 
 

Table 3. Methodological outline of studies in the thesis. 

Location Year Study design Population Measures Paper 

      

Umeå 2000-
2001 

Cross sectional 
 
Randomized  
cluster sample  
Grade 0–6 

1155 children  
(6–13 y)  
 
Participation 97% 

Pain  
 
Socio-
demographics   

I, II 

 
Umeå 

 
2003-
2004 

 
Cross sectional 
 
Total sample  
Grade 3 and 6  
   
 

 
1655 children  
 (8-14 y) 
 
1655 parents 
 
Participation 
Child: 97% 
Parents: 85% 
 

 
Pain 
 
HRQoL 
 
Behavioral/ 
emotional 
problems 
 
Socio-
demographics 

 
III, IV 

 
Lycksele 

 
2006 

 
Cross sectional  
 
Total sample  
Grade 3–6 and 9 
  
  

 
748 children 
(9-17 y) 
 
116 parents 
 
Participation 
Child: 98% 
Parents: 92% 

 
HRQoL 
 
Socio-
demographics 

 
III 

 
 

Second data collection (Paper III, IV) 
The second investigation was conducted year 2003-04 and ad-

dressed all 1655 pupils attending grade three and grade six (aged 8-14 
years) in the city of Umeå and their parents (Table 3). Again all schools 
accepted partaking and 1605 (97%) of the invited children, along with 
1403 (85%) of the patents participated in the investigation. Pain ques-
tionnaires were available from 1495 of the children, 1570 had filled in 
the HRQoL questionnaire (six HRQoL forms were later excluded due 
to five or more missing items and 1455 of the children had filled in 
both questionnaires adequately. Parents of the 772 children attending 
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grade three were invited to take part in the psychometric analyses (Pa-
per III) and 639 (83%) participated but five reports were excluded due 
to an extensive amount (> 50%) of missing items. 

Instructed by one of the investigators (SP) and with the teacher 
present, but not partaking, all children filled in questionnaires confiden-
tially in the classroom and parents completed a questionnaire at home. 
For children with reading difficulties, the questions were available from 
a minidisk and in grade three the investigator read all questions aloud 
one by one. Children from grade three completed the pain question-
naires at home assisted by a parent. In grade six the forms were filled in 
at two to three occasions.  

Third data collection (Paper III) 
The third investigation was performed year 2006 in the municipality 

of Lycksele and addressed all 748 schoolchildren attending grade three 
through six and grade nine (ages 9-17 years) along with parents of the 
166 children attending grade three (Table 3). Again all schools partici-
pated and participation rates were 98% among children and 92% among 
parents; 81% respective 89% took part at both test and retest proce-
dures. Excluding reports stating a major change in the child’s health or 
life situation between tests, left 505 child-reports and 92 proxy-reports 
for analysis (68% respective 79% of all).  

A special trained research nurse conducted the investigation using 
the same procedure as described in data collection two. The retest was 
performed approximately two weeks after the first data collection 
(Children: mean difference 14.3 days [SD 1.0], range 14-18 days; Par-
ents, mean difference 18.5 days [SD 2.5], range 7- 20 days).  
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Measures  

The measures of this thesis were pain, HRQoL, behavioral/ emo-
tional problems and socio-demographics (Table 4).  

 
 

Table 4. Detailed outline of measures in the thesis.  

Measures 
Assessment 
tools 

Pain  Headache, stomach-ache, backache  WHO-HBSC 

HRQoL Physical health 

Psychosocial health: emotional functioning, 
social functioning, school functioning 

PedsQL 

Behavioral/emotional 
problems  

Internalizing problems: somatic complaints, 
anxious/depressed, withdrawn/depressed 

Externalizing problems: rule breaking beha-
vior, aggressive behavior 

Social-, thought-, attention problems 

YSR/CBCL 

Socio-demographics Age/school grade, sex, ethnicity, child ill-
health, child healthcare contacts, family struc-
ture, parental employment, parental education  

Background form 

 
 

Pain  
The occurrence of headache, stomach-ache and backache were as-

sessed in a questionnaire based on questions from the WHO study of 
Health Behavior in School-aged Children, HBSC [39]. These questions 
have proved adequate face validity and test-retest reliability [204]. 

Pain was measured on a five-graded scale, based on the question: 
‘‘In the last six months, how often have you had a headache?”. The 
question was repeated for stomach-ache and backache. Response cate-
gories and scores were 1 = about every day, 2 = more than once a 

- 35 - 
 



Methods 

week, 3 = about every week, 4 = about every month (referred to as 
“monthly”), 5 = rarely or never.” Categories 1–3 merged were referred 
to as “weekly” or “frequent” pain. Categories 1–4 merged were referred 
to as “recurrent” pain. Categories 1–2 merged were referred to as pain 
more than once a week. 

Health Related Quality of Life  
HRQoL was assessed by the PedsQL [172,205]. For psychometric 

tests the 23 items as well as the 15 items self- and proxy report forms 
were employed and in the test-retest study an item was added measuring 
perceived change of health or life situation between tests (Paper III). 
The 23 items self report forms were used for analyses of pain–HRQoL 
associations (Paper IV). 

The 23 item PedsQL (PedsQL-23) generates scores for four lower 
order scales or factors and three higher order scales (Fig. 4) [172]. To 
constitute the short 15-items PedsQL forms (PedsQL-15), eight items 
from the PedsQL-23 were excluded [205].  

 
 

 

Figure 4. Original factor structure of the PedsQL 4.0 Generic Core Scale.  
* Items excluded in short form. 

 
 
The physical domain measures the degree of problems doing differ-

ent kinds of physical activities as well as occurrence of pain and lack of 
energy [172]. The emotional domain cover feeling of anxiety, fear, sad-
ness, depression, anger, worries about the future and sleeping problems. 
The social domain measures the extent of problems in relation with 
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other children, i.e. troubles getting along, teasing and not wanted as a 
friend, and the school domain encompass questions about problems 
with school performance, attention, remembrance, but also ability to be 
in school. Items expelled in the short form cover problems with bath-
ing/showering (item 5), pain (item 7), lack of energy (item 8), sleep 
(item 12), ability to do like peers (item 17), ability to keep up in play 
(item 18) and missing school due to illness (item 22) or medical care 
(item 23) (Fig. 4).   

With a recall time of one month, respondents rated problems on a 
5-point scale from 0 (never a problem); 1 (almost never a problem), 2 
(sometimes a problem), 3 (often a problem), 4 (almost always a prob-
lem) [172]. Scores were reversed and transformed into a 100-point scale, 
making higher scores indicate better HRQoL [172]. Furthermore, cate-
gories 0 and 1 merged were referred to as “almost never” problems, 
category 2 referred to as “sometimes” problems and categories 3–4 
merged were referred to as “frequent” or “often/always” problems. A 
HRQoL problem was considered present within a scale when at least 
one item within the scale was scored ≥ 2 and the problem was consi-
dered to be frequent when at least one item within the scale was  
scored ≥ 3. 

Behavioral & emotional problems 
Children in grade six and parents of children in grade three reported 

behavioral and emotional problems through the standardized measures 
Youth Self Report (YSR) and the parallel parent-report, Child Behavior 
Check List (CBCL) [206] (Paper III). Reliability and validity of these 
forms are well established also in Sweden [206-208].  

A total of 112 respective 113 statements, scored on a three-point 
scale (not true, sometimes true, or very true) generate eight narrow 
band syndrome domains and a domain of other problems. Three nar-
row band domains (withdrawn/depressed, somatic complaints and an-
xious/depressed) form a broad-band dimension of internalizing prob-
lems and two narrow band domains (rule breaking and aggressive beha-
vior) constitute a broad-band dimension of externalizing problems. 

It was hypothesized that the PedsQL psychosocial and HRQoL 
scales would show high and negative correlation with the CBCL/YSR 
scales overall problematic functioning, externalizing- and internalizing 
problems. Furthermore, the PedsQL physical functioning scale was ex-
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pected to show a comparable weaker correlation with these CBCL/YSR 
dimensions.  

Socio-demographics  
Children reported sex and school grade (Paper I, II, III, IV) and in 

grade six also family ethnicity and structure (Paper IV). Parents re-
ported child ill health and child healthcare contacts during the preced-
ing six month along with parental employment and education (Paper 
IV). Parents of children in grade three also reported family ethnicity and 
family structure (Paper IV).  

Ethnicity measured country of birth of the mother and father. Fami-
ly structure measured whether the child lived with 1) the mother and 
father, 2) the mother, 3) the father, 4) alternately the father and mother, 
5) others (open question). Ill-health and health care contacts measured 
1) occurrence of chronic or recurrent ill-health with an expected length 
of at least six months and health care contacts the preceding six months 
due to this ill health, 2) other health care contact the preceding six 
months and the reason for that. Education (mother and father) was 
measured by the response alternatives: 1) nine-year compulsory school, 
2) upper secondary school (gymnasium), 3) college or university, 4) oth-
er. Employment (mother and father) was measured by the response al-
ternatives: 1) fulltime job, 2) part-time job, 3) unemployed, 4) student, 
5) pension, 6) sick leave more than 3 month and 7) other. Variables 
were dichotomized to discriminate whether both parents was from 
North America/Europe, or not (ethnicity); lived together, or not (family 
structure); had more than 9 year of schooling, or not (education); had 
full/part-time employment, or not; and whether the child had a non-
pain condition, or not. 

Data analysis 

Descriptive statistics were computed for age and sex specific pain 
and for age and sex specific HRQoL in children with and without re-
current pain. Group differences were tested by use of Pearson’s chi-
square alternatively Fisher’s exact test (Paper I, II, III, IV) and Mann 

- 38 - 
 

•



Methods 

Whitney U-test for two independent samples (Paper IV). Odds ratio 
(OR) were calculated to estimate the strength of associations between 
pain groups (Paper II) and between HRQoL in groups with and with-
out pain (Paper IV). Cohen’s d estimated magnitude of differences be-
tween HRQoL mean scale scores (Paper IV). Furthermore pain and 
HRQoL associations was analyzed by use of multivariate logistic regres-
sion with “occurrence of at least one HRQoL problem” as dependent 
variable, pain variables as independent variables and background factors 
as covariates (Paper IV).  

Construct validity: confirmatory factor analyses (CFA) examined the 
premeditated four-factor structure of the PedsQL and multiple groups 
CFA examined configural, metric invariance, and scalar invariance 
across boys and girls [192]. Guided by an earlier Exploratory Factor 
Analysis (EFA) [172] additionally models were tested which allowed 
items 7, 8 , 22 and 23 – and in the proxy form also items 17 and 18 – to 
share variance apart from that accounted for by the theoretically applied 
factors. 

Standardized regression weights (factor loadings, λ) were studied in 
the models and model adequacy was evaluated and compared by 1) Chi2 
tests 2) Tucker Lewis Index (TLI), 3) Comparative Fit Index (CFI), 4) 
Gamma Hat (GH), 5) McDonald's centrality index (Mc), 6) Standar-
dized root mean square residual (SRMR) and, 7) Root Mean Square Er-
ror of Approximation (RMSEA) [209-211]. Estimations were based on 
a Maximum Likelihood algorithm (ML) and in case of model fit rejec-
tion, an Asymptotically Distribution Free (ADF) algorithm was applied 
as well. Furthermore, bootstrapping technique with 2000 samples was 
applied in all analyses.  

Criterion validity: Spearman's rho statistics estimated correlations be-
tween PedsQL scales and YSR/CBCL scales.  

Reliability: internal consistency reliability was estimated by use of 
Cronbach’s coefficient α [212]. Inter-rater and intra-rater reliability was 
tested at item level by weighted kappa statistics and at scale level by 
Spearman’s rho statistics as well as Intra-class Correlations (ICC) [213].  

Software and level of significance 
Data processing and statistical analyses were performed using the 

Statistical Package for the Social Sciences (SPSS) version 10.0–11.5 
[214]. Weighted kappa analysis was conducted by use of the KAPPA-
Agreement between categorical ratings, version 4.0. AMOS, version 5.0, 
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performed the analysis of factor structures. Gamma Hat and McDo-
nald's centrality index was calculated by use of Microsoft Excel 2003. 

Significance was set at the 95% level (p < 0.05) with one exception. 
Testing socio-demographic factors potential as confounders (Paper IV), 
significance was set at p < 0.10. Magnitude of differences (Paper IV) 
were regarded meaningful but small at Cohen’s d 0.20, medium at 0.50, 
and large at 0.80 [215]. Testing correlations (Paper III), values below 
0.40 was suggested to indicate poor agreement; between 0.40 and 0.75 
moderate agreement; and above 0.75 excellent agreement [216]. Internal 
consistency coefficients of at least 0.7 were considered acceptable for 
group comparisons and coefficients of at least 0.9 for individual com-
parison [187]. Finally, indicators of model fit in CFA analyses (Paper 
III) were considered acceptable at values above 0.05 in Chi2 tests; val-
ues above 0.90 for indexes 2 to 5 and values of 0.08 or less for indexes 
6 and 7 [217-219]. Comparing models in the multiple group CFA, the 
null hypothesis of invariance was not rejected at ΔCFI, GH, and Mc 
values close to or smaller than 0.01, 0.01 and 0.02, respectively [209]. 
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Ethics 

In accordance with current ethical recommendations for research, 
children and parents were informed about the project and about their 
rights to reject participation at any time. Participation may also be seen 
as a right; therefore efforts were put into securing that all child-
ren/parents had the opportunity to participate. 

At least one week prior to investigations, the children and parents 
obtained oral as well as written information about the studies. Families 
of foreign ethnicity had access to written and/or oral information in 
their home language and help by home language teachers during as-
sessment. Children and parents were assured confidentiality in data 
processing/reporting.  

When the children filled in the questionnaires, confidentiality was 
accomplished by securing that it was not possible for any child to over-
look the response of another child. At the second and third data collec-
tion the questionnaires were coded. Codes were only accessible for the 
research leader and not present along with data.  

The rights of participation was assures by giving children not 
present in school at assessment, a chance to participate at a later occa-
sion and by offering suitable support to children with reading difficul-
ties. Also parents who did not react on the first contact were re-
contacted. Furthermore, both children and parents had the opportunity 
to discuss unclear points with the research leaders, in person or by tele-
phone, before assessment.  

Unfortunately, the research design was not appropriate for children 
with greater developmental delays, and therefore these children were 
not included in the study. 

The studies was approved by the Ethics Committee of the Medical 
Faculty, Umeå University, Sweden, Um dnr 01-017 and 03-352 respec-
tively 05-152. 
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Prevalence (Paper I, II, IV) 

In the first as well as in the second study population, approximately 
two thirds of the children had experienced recurrent pain during the 
preceding six month, i.e. pain from at least one of the three locations 
surveyed, the head, stomach and back (Fig. 5), and three percent of all 
children with recurrent pain had during the preceding six months been 
in contact with health care due to headache, stomach-ache or backache, 
(paper IV). Half of the children with recurrent pain had experienced the 
actual pain about once a month and the other half at least once a week 
(Paper II, I V). In the first investigation, daily pain was reported by 6% 
of the children (Paper I).  

 
 
 

 

 

Figure 5. Prevalence of recurrent pain from the head, stomach and/or back in young 
schoolchildren (2000-01: grades 0 through six; 2003-04: grades three and six). 
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More girls than boys reported recurrent pain, but this difference was 

only evident among children experiencing weekly pain combined with 
pain from one or more additional locations (Paper I, IV). Pain preva-
lence also differed by age with higher prevalence of recurrent pain by 
higher grade (Paper II, IV) (Fig. 6). Approximately half of the youngest 
children from preschool class experienced pain recurrently, and 1/5 
experienced weekly pain, while in grade six, nine out of ten reported 
recurrent pain conditions and half of the six-graders experienced pain at 
least once a week (Paper II). Notably, the prevalence of weekly pain 
increased by grade in both boys and girls, while the prevalence of 
monthly pain increased in boys only. 

 
 

 
Figure 6. Prevalence of recurrent pain conditions by grade in young schoolchildren. Pain 
at “any site” represent prevalence of pain from one or more of the three above pain con-
ditions, i.e. the head, stomach and/or the back. 

 
 

Headache (Paper I) 
In general, headache was the most commonly reported recurrent 

pain, found in 48% of the children. At least weekly episodes of head-
ache were reported by 23% of the children and 9% experienced head-
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ache more than once a week. The prevalence varied by sex, with more 
girls than boys reporting recurrent headache. The prevalence also varied 
by grade with higher prevalence by higher grade (Fig. 6); this was found 
in boys as well as girls, and 70% of the sixth graders reported recurrent 
headaches while 38% experienced headache at least once a week. Head-
ache was also common among the youngest schoolchildren. In grades  
0 to two, recurrent headache was reported by 23%-49% and weekly 
headache by 5%-22%. 

Stomach-ache (Paper I)  
The first years of school, stomach-ache was the most prevalent re-

current pain, experienced by one third of the children in grade 0 and 
one. Weekly pain was reported by 15%-22% of the youngest children 
(Fig. 6). Overall 39% of the children reported recurrent pain in the 
stomach. Half of these (19%) experienced weekly pain and 8% pain 
more than once a week. More girls than boys reported recurrent sto-
mach-ache. Furthermore, the prevalence was higher in the older than in 
the younger children and showed a peak in grade one (Fig. 6), among 
both boys and girls. However, more frequent (weekly or more often) 
complaints showed no significant difference by grades. 

Backache (Paper I) 
The lowest pain prevalence was found for recurrent backache, re-

ported by 18% of the children, and experienced weekly by 7%. Howev-
er, the prevalence showed a large variation by grade with higher preva-
lence among older than younger children (Fig. 6). In preschool class 
(grade 0) and grade one 4%-8% of the children experienced backache 
recurrently, while 16% of third graders and 32% respective 43% of fifth 
and sixth graders reported recurrent pain in the back. In all grades 
about half of the children reporting recurrent backache experienced the 
pain every week and in grade five and six, 14% respective 17% expe-
rienced weekly backache. No significant sex difference was present. 

Socio-demographics  
Comparing children with and without a recurrent pain condition, 

children with a pain condition more often had non-cohabiting parents 
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(35% vs. 28%), and less often both of their parents were born in either 
North American or Europe (12% vs. 8%). Parental education and em-
ployment did not differ significantly between children with and without 
a recurrent pain condition and neither did non-pain ill-health conditions 
in the child.  

Co-occurring pain (Paper II, IV)  

Most children (77%) with weekly headache reported at least one ad-
ditional recurrent pain condition (Fig. 7) (Paper II). Likewise, 72% of 
the children experiencing weekly stomach-ache, and 85% of the child-
ren with weekly backache, reported a co-occurring recurrent pain condi-
tion. The odds of experiencing weekly pain from additional body parts 
were 3–5 times as high as the odds of headache, stomach-ache or back-
ache occurring as a single weekly pain symptom. Among children with 
weekly backache, one-fourth (27%) also experienced both headache and 
stomach-ache every week. 

 
 

 Figure 7. Proportions of schoolchildren (grades 0–6) with weekly headache, stomach-ache 
respective backache who experience co-occurring pain symptoms from other parts of the 
body (Reproduced from Paper II). 
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Overall, half of the 0 through sixth graders with recurrent pain con-
ditions, experienced pain from more than one body site and the most 
prevalent combinations were headache – stomach-ache (27% of all 
children) followed by combinations of backache and headache (13%) or 
stomach-ache (11%).  

As earlier mentioned, recurrent pain was found more common in 
older than younger schoolchildren (Paper II, IV). However, only the 
proportion of girls and boys with multi-site pain increased by grade, not 
the proportion of children reporting pain from only one part of the 
body. 

Pain frequency and co-occurrence 
 
 

 

 

Figure 8. Co-occurrence of recurrent pain by frequency of pain in young schoolchildren 
(2000-01: grades 0 through six; 2003-04: grades three and six)(Reproduced from Paper 
II,IV). 

 
 
In both girls and boys monthly pain was primarily related to a single 

body part and weekly pain to multiple body parts. Also in all grades, 
although not statistically significant in grades five and six, children with 
monthly pain events primarily experienced single-site pain. However, 
regarding children with weekly pain, a gradual change was observed 
through grades, from a majority of children reporting single-site weekly 
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pain in grade 0 to a majority reporting multi-site pain in grades three 
through six (Fig. 9). 

 
 

 

 

Figure 9. Prevalence of weekly pain by number of pain sites and grade in young school-
children. * p < 0.05, *** p < 0.001. 

Psychometrics of the PedsQL 
(Paper III) 

Reliability 
In both girls and boys, analysis of internal consistency revealed 

Chronbach’s α values approaching or exceeding 0.70 for all scales but 
the PedsQL-15 social functioning scale, and Chronbach’s α values  
≥ 0.90 for the full form HRQoL scales.  

Intra-rater agreement between the test and retest in children as well 
as parents demonstrated moderate test-retest reliability at items level 
and high to excellent agreement at scale level for all scales. 

Inter-rater agreement between girls as well as boys and their parents 
was poor at item and scalar level with weighted kappa and Spearman 
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rho values below 0.4 for almost all items respective scales. However, 
ICC values between 0.40 and 0.60 demonstrated moderate agreement 
for most scales. 

Criterion-related validity 
The scales of the PedsQL forms assumed to measure HRQoL and 

psychosocial health showed convincing negative correlation with the 
YSR/CBCL scales measuring problematic behavioral and emotional 
health. Moreover, the PedsQL physical functioning scales, especially in 
the short forms, showed weaker correlations with the YSR/CBCL 
scales. These patterns were replicated in subgroups of boys and girls.  

Construct validity 
Chi-2 statistics rejected model fit for most scales (Table 5), also 

when bootstrapping was tested (note that non-significance indicate 
good model fits). However, at large the self-report PedsQL scales and 
the proxy report PedsQL-15 scales met most pre-established fit-index 
criteria, while the proxy PedsQL-23 showed model fit indices suggest-
ing improvement of all but the emotional and social functioning scales. 
Permitting error correlation of items 7-8 and 22- 23 (and items 17-18 in 
the proxy form), further improved model fit, but still the physical func-
tioning scale and the HRQoL in the proxy PedsQL-23 only met three 
of six index criteria’s. All items loaded adequately on the hypothesized 
factor and first order factors loaded adequately on the assumed higher 
order factors.  

Measurement invariance across boys and girls 
In multiple-group CFA, fit index criteria’s indicated viability of the 

suggested four-factor structure for both boys and girls, when using the 
self-report full-form and the two short-forms. The proxy full-form 
scales missed almost all fit index criteria’s.  

Constraining factor loadings to be equal across boys and girls (me-
tric invariance) generally did not result in noteworthy model fit changes 
and neither did further constrain of intercept equality across sex groups 
(scalar invariance). However, the emotional functioning scale of the 
child full-form showed some variance of intercepts. Removing inter. 
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cepts constrain on item 10 (feeling sad and blue) resulted in acceptable 
model change also for the emotional factor, suggesting partly invariance 
for this scale  

 
 

Table 5. Confirmatory factor analyses of the PedsQL 4.0 Generic Core Scale factor 
structure. 
 p-

value 
TLI 
ML 

CFI 
ML 

GH 
ML 

Mc 
ML 

SRMR 
ML 

RMSEA 
ML 

RMSEA 
ADF 

PedsQL-23 Self re-
port 

        

Physical Function *** .88 + + + + .10 + 

Emotional Function *** + + + + + + + 

Social Function *** + + + + + .09 + 

School Function *** .86 + + + + .12 + 

Psychosocial Health *** + + + .87 + + + 
HRQoL *** .86 .87 + .65 + + + 

         

PedsQL-23 Proxy 
report 

        

Physical Function *** .80 .86 + .83 + .14 + 

Emotional Function *** .89 + + + + .12 .09 

Social Function *** .80 + + + + .21 .09 

School Function *** .74 .87 + + .08 .18 + 

Psychosocial Health *** .85 .88 + .71 + .09 + 
HRQoL *** .80 .82 .88 .46 + + + 

         

PedsQL-15 Self re-
port 

        

Physical Function *** + + + + + + + 

Emotional Function *** + + + + + + + 

Psychosocial Health *** + + + + + + + 

HRQoL *** + + + .87 + + + 

         

PedsQL-15 Proxy 
report 

        

Physical Function *** + + + + + + + 

Emotional Function *** .81 + + + + .19 .14 

Psychosocial Health *** + + + + + + + 

HRQoL *** + + + .84 + + + 
         

Estimation algorithm: Maximum likelihood (ML). Asymptotically Distribution Free (ADF).  
** p < 0.01; *** p < 0.001. Fit indexes: TLI: Tucker Lewis Index; CFI: Comparative Fit 
Index; GH: Gamma Hat; Mc: McDonald's centrality index; SRMR: Standardized Root 
Mean Square Residua; RMSEA: Root Mean Square Error of Approximation; + : Esti-
mates meeting the pre-established cut-off scores, i.e. TLI, CFI, GH, Mc ≥ 0.90¸ SRMR; 
RMSEA ≤ 0.08 
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Pain and Health Related Quality of 
Life (Paper IV) 

 
 

 

Figure 10. Comparison of HRQoL scores between young schoolchildren with and with-
out recurrent pain. Cohen’s d specifies magnitude of difference between children with no 
pain and children with pain at single or multiple body sites, respective monthly or weekly 
pain; Cohen’s d of 0,20 nominated as small; 0,5 as medium and 0,8 as large. 

 
 
Children with recurrent pain conditions most commonly (81%) ex-

perienced some HRQoL problems. Comparing children with and with-
out recurrent pain conditions, HRQoL problems were more than twice 
as common in children experiencing recurrent pain and four times as 
common in children with weekly or multi-site pain. Furthermore, 
HRQoL decreased by number of pain sites as well as frequency of pain 
episodes (Fig. 10), revealing a small to medium size impairment of 
HRQoL in children with single-site or monthly pain and a medium to 
large impairment in children with multi-site or weekly pain. Adjusting 
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for the potential confounders age, sex, ethnicity and family structure, 
did not change these results significantly.  

All HRQoL domains were impaired in children with single-site as 
well as multi-site pain and in children with monthly as well as weekly 
pain (Fig. 11). However, the physical, emotional and school domains 
were more impaired than the social domain. Furthermore, children with 
multi-site or weekly pain reported greater HRQoL impairment than 
children with single-site or monthly pain.  

 
 

 

 

Figure 11. Impairment of HRQoL domains in young schoolchildren with recurrent pain. 
Cohen’s d specifies magnitude of difference between children with no pain and children 
with single or multi-site pain respective monthly or weekly pain- Values of 0.20 nomi-
nated as small; 0.5 as medium and 0.8 as large. 

 
 

Interestingly, independent of number of pain sites, physical impair-
ment was greater in children with weekly pain than in children with 
monthly pain (Fig 12). On the contrary, independent of pain frequency, 
psychosocial impairment seemed to be greater in children with multi-
site pain than single-site pain. However, in the current sample, the 
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greater impairment in children with multi-site monthly pain compared 
to children with single-site weekly pain did not reach significance.  

 
 

 

Figure 12. Health Related Quality of Life (HRQoL) domain scores by different number of 
pain sites and different pain frequency (8-14 year old schoolchildren) (Reprint Paper IV). 

 
 
Among children with recurrent pain, HRQoL was impaired in boys 

as well as girls and in both third and six graders, but the school domain 
was more impaired in girls than in boys. For children with multi-site or 
weekly pain also physical impairment was more pronounced in girls 
than boys, and in grade six girls showed greater emotional impairment 
than boys (Fig. 13).  

In general, HRQoL impairment was more pronounced in pain suf-
fering children from grade six than grade three, primarily due to a mar-
kedly greater emotional impairment in grade six. Among children with 
multi-site or weekly pain, boys from grade six also revealed greater 
school impairment than boys from grade three, and older boys with 
weekly pain also showed greater social impairment than their younger 
peers. The greatest impairment was seen in girls from grade six with 
multi-site or weekly pain. 
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Figure 13. Impairment of HRQoL domains by school grade and sex, in young school-
children with recurrent pain. Cohen’s d specifies magnitude of difference between child-
ren with no pain and children with multiple respective weekly pain; Values of 0.20 nomi-
nated as small; 0.5 as medium and 0.8 as large (Reprint Paper IV). 

 

HRQoL in relation to pain location (Paper IV) 
Each of the specific pain conditions, headache, stomach-ache re-

spective backache revealed a medium to large impairment of HRQoL. 
However, but among the minority of children experiencing the specific 
condition as a single-site pain, HRQoL impairment was small to me-
dium, i.e. impairment was higher in the total sample with a pain condi-
tion, e.g. headache, than in the sub-sample experiencing the condition 
as a single-site pain. Noticeable, the condition reporting the lowest pre-
valence of co-occurring pain, i.e. headache, was also the condition 
showing the lowest degree of impairment. 
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Discussion  
The present thesis demonstrates that, recurrent headache, stomach-

ache and backache are common conditions, also in young school-aged 
children. Furthermore, these conditions are experienced frequently, and 
they often co-occur.  

The results presented also support the Pediatric Quality of Life in-
ventory 4.0 Generic Core Scales as a reliable and valid instrument for 
HRQoL assessment in Swedish school-aged children. By use of this 
instrument it was shown that HRQoL in children with recurrent pain 
conditions is markedly impaired in both girls and boys, at the ages stu-
died, and especially in children with frequent or multi-site pain. Pain 
suffering children had a higher prevalence of HRQoL problems, a high-
er frequency of HRQoL problem episodes and a higher number of im-
paired HRQoL aspects; thus HRQoL problems were more common, 
occurred more often and were more widespread among children with 
recurrent pain conditions, than among children who rarely or never ex-
perienced pain.  

Methodological issues 

The rather large sample sizes, the study design including rando-
mized alternative total samples of children, and the high participation 
rates ensure that the results in this thesis may be regarded representative 
of young schoolchildren in Umeå. The homogeneity of the Swedish 
society might motivate that the result also can be generalized to school-
children in Sweden. For instance, Umeå is comparable to Sweden at 
large regarding family income standard, a measure taking into account 
both family income and expected family expenses. Also family struc-
tures in Umeå are similar to that of Sweden in general [220].  

Self-report is the gold standard for obtaining information about 
subjective phenomena such as pain and HRQoL and there is evidence 
that children from at least eight years respective 11 years of age, are able 
to understand and fill in HRQoL and pain forms, in a reliable way. 
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However, for younger children, it is more difficult to recall pain epi-
sodes over a six months’ timeframe. Therefore, the younger children 
were helped by their parents to fill in the pain form. The influence of 
parent-participation on results is unknown, but remarkable lower pain 
prevalence was noticed in the child/parent-reports compared with self 
reports. These findings may on the one side reflect true differences re-
lated to age or a changing propensity to report by age. Several studies 
have, however, shown that parents are less likely to report subjective 
complaints in children compared to the children themselves, especially 
regarding young schoolchildren [221-223]. Studies of six and eight year 
old children have shown that even frequent pain may be unrecognized 
by parents [223,224]. Therefore, a certain degree of underreporting 
among the younger children cannot be excluded. 

Another strength of the study is, that three of the most common 
pediatric pain conditions were included in the same investigation. Fur-
thermore, there were no restrictions of severity or disability. This made 
it possible to obtain a full picture of recurrent pain in young school-
aged children. Asking for reports of monthly or weekly pain over half a 
year furthermore facilitated exclusion of minor pain due to everyday 
bump and scrapes as well as sporadic events like colds.  

To evaluate the facture structure of the PedsQL we used multiple 
indexes, which taken together should provide a comprehensive evalua-
tion of the fit of our models [210,225]. However, it should be men-
tioned that there has been some controversy about the cut offs for 
these indexes. We followed the recommendations of Marsh et al. and 
stayed with the conventional cutoff, which should minimize type 1 er-
rors and meet normative criterions of appropriateness[226]. 

Two drawbacks of the PedsQL should be mentioned. The social 
scale reflects relationship with peers, but ignores family function, which 
may give an incomplete picture of the child’s HRQoL. Secondly, 
HRQoL is a construct covering the span from very poor HRQoL to 
excellent HRQoL. Measuring the presence or absence of ill-health, as 
done in the PedsQL, may reflect only one half of the scale, i.e. from 
very poor to indifferent HRQoL, which is also expressed by relative 
high ceiling effects repeatedly shown for the PedsQL [172,180,182,227]. 

Efforts were made to optimize reports. No information was given 
about expected results to any part involved, as such information may 
influence reporting [228]. Also the pain questions were part of a larger 
amount of health related questions and not focused in a separate way, 
which should counteract the so called “Hawthorne” effect. To avoid 
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answers being influenced by peer or by reluctance to expose answers 
for others in the school setting, children filled in forms in silence and 
confidentially. Furthermore, efforts were made to diminish problems 
related with ability to read and understand the questionnaires. However, 
it is important to bear in mind that results based on retrospective self-
reports and proxy reports of subjective symptoms (e.g. pain and quality 
of life) always must be regarded as approximate values which should be 
interpreted with caution.  

Epidemiology of recurrent pain  
in young schoolchildren 

The results of the present thesis demonstrate high prevalence of re-
current headache and stomach-ache as well as backache, and overall a 
large proportion of young schoolchildren report recurrent pain (Paper I, 
IV). When comparing these findings with the results from other studies, 
it should be kept in mind that methodological differences between stu-
dies may influence the outcomes in different ways, and therefore com-
parisons are to be considered with caution.  

The overall high prevalence of recurrent pain conditions found in 
the Umeå studies has been verified by four other investigations, which 
also studied all the most common childhood recurrent pain conditions 
simultaneously. A later national Swedish study reported that every other 
9-15 years old child experienced at least one of the following pain con-
ditions: recurrent headache, stomach-ache or musculoskeletal pain 
[229]. Furthermore, three studies of children from Iceland, Holland, 
and Germany has recently confirmed the Umeå results by demonstrat-
ing similar high prevalence of recurrent pain, primarily from the head, 
stomach, back or limbs [17,19,201]. Thus, it can be concluded that re-
current pediatric pain in general is a common problem in Sweden and in 
several other western countries as well. 

Time trends  
As mentioned before, earlier studies targeting pain from multiple 

body sites simultaneously are scarce. However, in the 1960s, Øster stu-
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died headache, stomach-ache and growing pain concurrently in Danish 
children aged 6-19 years [230]. Compared with the recent results from 
Umeå, Øster reported a much lower prevalence of pain; 37% of the 
Danish children experienced at least at one of these pain conditions. 
Although differences in study design make this comparison uncertain, 
the results may suggest that recurrent pain have become more common 
in school-aged children over the last half a century. The reason for this 
increase is unclear, but a more stressful life situation for children could 
be one explanation. On the other hand, social acceptance of subjective 
health symptoms may have increased over the years, leading to an in-
creased propensity to report pain. Also subjective symptoms of ill-
health in general have been reported to increase in children from the 
Nordic countries [231]. 

Headache  

Time trends 
Among young schoolchildren in Sweden, the prevalence of head-

ache has changed from 7% of “frequent” headache in the mid 1950th to 
23% of monthly headache some decades later (1982), proceeding to 
26% another decade later (1993) and to 32% after three more years 
(1996) [21,196,232,233]. In year 2001 the present project found an even 
higher monthly prevalence (48%) in young schoolchildren (Paper I). 
Thus, our results suggest an upward trend for recurrent headache in 
young school-aged children in Sweden.  

Increasing prevalence of recurrent headache has also been shown in 
Swedish adolescents and in school-aged children from Finland and Hol-
land [39,53,84,234]. 

Current state in Sweden 
According to our findings, starting the 21st century, almost half of 

the young schoolchildren in Sweden experience headache recurrently 
and at least every fifth child experience weekly headache. These results 
have been paralleled by three recent Swedish reports (Table 6). One 
found a lower weekly prevalence in nine and 12 year old schoolchildren 
from a nationwide sample. Two other reports found weekly headache in 
24% of 7-15 years old schoolchildren from Uppsala (7-12 years: 16%) 
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and in 28% of 10-18 years old children participating in a nationwide 
household survey [198,229,235].  

Unfortunately, the studies mentioned above were hampered by high 
non-response rates making results somewhat uncertain. Compared with 
a non-participation rate of 3% in the Umeå study, the Uppsala study 
had a drop-out rate of 26%. In the nationwide school survey of 9 and 
12 year old children, 17% of the schools declined partaking and among 
the rest, an additional 15% of the children rejected partaking. Finally, 
the household survey carried a total non-participation rate of 38%. Fre-
quent experiences of headache can be expected to hinder participation 
for some children. Therefore these studies may be subject to underes-
timation of headache prevalence, explaining the comparatively lower 
headache prevalence among the young children from the two school 
surveys.  

Current state internationally 
The Umeå results have also been paralleled by several recent reports 

on recurrent headache in young school-aged children from other coun-
tries (Table 6). A Norwegian study [221] showed a relatively higher 
monthly prevalence of headache (58%), but data was obtained through 
diaries, which are known to give a higher prevalence, presumably due to 
a higher propensity to pick up clinically irrelevant pain and headache 
secondary to e.g. infections [236]. Also in Finland, weekly headache 
prevalence among 10 and 12 year old schoolchildren were somewhat 
higher than what was found in the present thesis (31% vs.23%) [200]. 
However, the Finnish study utilized a shorter recall frame (three month) 
and did not include as young children as in the Umeå study. 

Studies from Holland, Turkey, and Brazil have reported headache 
prevalence quite similar to our findings [51,53,237]. On the contrary 
only 8% of 7-14 year old German children were found to experience 
weekly headache, a low prevalence compared to earlier studies from 
Germany and most likely explained by the fact that data was obtained 
from parents and not the child [238]. The most outstanding finding has 
been reported from Hong Kong, where only 3% of 6-13 year old child-
ren experienced “recurrent”(not defined) headache [239], a prevalence 
which were argued to be well in line with earlier studies from the region.  

In older schoolchildren headache prevalence has been shown to dif-
fer greatly between western countries [7], but taking into account the 
methodological differences, it appears that in younger school-aged 
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children from western countries, headache prevalence differs only little 
from what was found in the Umeå study.  

 
 

Table 7. Reports after 1995 describing prevalence of recurrent headache.  

Country  Year Age Prevalence Informant 

Sweden [235] 1997 
7-12y 

7-15y 

Week      16% 

Week      24% 

Self/parent 

Self/parent 

Sweden [229] 2002 9y+6y Week      11% Self  

Sweden [198] 2000-03 10-18y Week      28% Self  

Umeå [Paper I]  2000-01 6-13y 
Month     48% 

Week      23% 
Self/parent 

Hong Kong [239] 
Published 
2001 

6-13 y Recurrent  3% Not known 

Germany [238] 2003-04 7-14y 
Month     25% 

Week        8% 
Parent 

Turkey [237] 
Published 
2005 

8-16y Month     49% Self/parents 

Brazil [51] 1997 11-14y 
Month     45% 

> Week     18% 
Self  

Holland [53] 1995    9-12y 
Month     51% 

Week      22% 
 Self 

Finland [200] 1995 10y+12y Week      31% Self  

Norway [221] 2004 7-14y Month     58%  Self (Diary) 

 

Stomach-ache 

Time trends  
The high prevalence of stomach-ache found in the present thesis, 

indicates that also stomach-ache has become more common over the 
last years. In the Umeå study, 39% experienced recurrent stomach-ache 
year 2000-01 (Paper I), while in the beginning of the 1990s Alfvén re-
ported monthly stomach-ache in 19% of 7-15 year old children. A simi-
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lar tendency of increasing stomach-ache prevalence has been found in 
adolescents from Sweden and in young schoolchildren from Finland 
[39,224].  

Current state in Sweden 
We found that close to every fifth young school-aged child expe-

rienced stomach-ache on a weekly basis. Two other recent Swedish 
school studies found weekly stomach-ache to be less common than re-
ported by us, while the earlier mentioned household survey found simi-
lar prevalence in 10-18 year old children (Table 7) [198,229,240]. The 
HBSC survey (2000/01) reported an even higher weekly prevalence 
(28%) in 12 year old children and an overall prevalence of 27% in older 
schoolchildren [39]. 

Again, these results may be biased due to relative high non-
participation rates. Furthermore, the studies with the lowest prevalence 
rates required participation in series of further tests, e.g. blood tests, 
other medical tests, physiological and applied motor ability tests 
[229,240]. Such a study design may have caused children with recurrent 
pain problems to decline partaking, in particular as children with pain 
problems may experience these medical procedures particularly de-
manding [241]. Thus, the rates in these current studies may have unde-
restimated the actual occurrence of stomach-ache. 

Current state internationally  
The present thesis measured stomach-ache without any kind of re-

strictions. No similar recent reports have been found from other coun-
tries. However, several reports measured RAP, i.e. stomach-ache includ-
ing only pain affecting daily activities. As seen in Table 7, the monthly 
prevalence of stomach-ache found in the Umeå study exceeded most 
reports of RAP from other countries.  

The very low prevalence in Germany is not easy to explain. There 
are, however, other data from Germany showing much higher figures 
with a three month period prevalence of 41% in 10-12 year old children 
[17].  

In the Danish study, schools with representation of varying ethnici-
ties was excluded, which may have tuned down the prevalence some-
what. On the contrary, selecting schools primarily from low income 
areas, as done in the US study, may have tuned the prevalence upward. 
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Thus, currently it seems that 15-20% of parents in western countries 
have the opinion that their young school-aged children have RAP.   

 
 

Table 7. Reports after 1995 describing prevalence of recurrent stomach-ache.  

Country  Year Age Prevalence Informant 

Sweden [229] 2001 9y+12y Week      7% Self  

Sweden [240] 1998 9-13y Week    11%  Parent/self 

Sweden [198] 2000-03 10-18y Week    19% Self  

Umeå [Paper I]  2000-01 6-13y 
Month   40% 

Week    20% 
Self/parent 

Germany [242] 1997-98 5-8y RAP        3% Parent  

Denmark [243] 2003 9-13 RAP      12% Parent  

UK [244] 
Published 

1996 
4-13 RAP      14% Parent  

Finland [109] 
Published 

2004 
10-11y RAP      16%  Parent  

USA [245] 
Published 

2007 
7-15y 

RAP      24% 

 
Parent/self  

Malaysia [246] 
Published 

1999 
11-12y RAP      41% Parent/teachers 

Malaysia [247] 
Published 

2001 

9-15y 

9-11y 

RAP      10% 

RAP      12% 
Self  

 
 
The higher monthly stomach-ache prevalence found in the current 

Umeå study may indicate a higher rate of stomach-ache in this popula-
tion, but may also be explained by methodological differences. Almost 
all studies used parent-reports, which may underestimate pain in the 
child [222,248]. Furthermore, pain reported by children in the Umeå 
study probably also included some pain, which were not severe enough 
to affect daily activity. Thus, it is not possible from the available evi-
dence to decide on the total prevalence of stomach-ache internationally, 
and it is unclear whether young Swedish schoolchildren experience re-
current stomach-ache more often than children in other countries.  
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Backache  

Time trend  
The literature on recurrent back ache does not allow for time trend 

analyzes regarding young school-aged children in Sweden. However, in 
Swedish adolescents backache seem to have increased over the past  
15 years [39,84]. Also in Finland, recurrent backache has been reported 
to increase in adolescents [37,40].  

Current state in Sweden  
The present thesis found a surprisingly high prevalence of recurrent 

backache. One previous study from Sweden has reported prevalence 
figures on recurrent backache in young school-aged children. This study 
from 1996, reported a much lower weekly prevalence (1% vs.7%) in a 
national sample of 7-12 year old year [249]. The result was primarily 
based upon parental reports, which may partly explain the differences. 
More Swedish studies are needed to validate the reliability of the relative 
high level of recurrent backache found in young schoolchildren in the 
Umeå Study. 

Current state internationally  
Two studies from outside Sweden have focused recurrent backache 

in young schoolchildren, none of them including children below the age 
of 10 years. Both reports equal the results presented in the Umeå Study 
(Paper I). One reported that 10% of 10-12 year old Finnish children, 
experienced weekly backache year 1996 and the other found weekly 
backache in approximately 8% of 10-14 year old children in the UK 
year 1998 [200,250]. These results indicate only minor differences be-
tween countries regarding backache prevalence in young schoolchildren. 
However, studies from more countries and studies including also the 
youngest schoolchildren are needed to verify this assumption.   

Comparing prevalence of headache, stomach-
ache and backache  

The present thesis reports that headache is the most common pain 
followed by stomach-ache and backache. This result is supported by 
several studies [7,17,198,229,251,252]. However, in schoolchildren 
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younger than eight to ten years of age, stomach-ache has been found 
more common than headache [14,19,229,253]. This is paralleled by a 
higher prevalence of stomach-ache in grades 0 and 1 (aged six and sev-
en years) in the Umeå study. 

Age variations  
In the young schoolchildren studied, recurrent headache as well as 

backache increased by age. The same has repeatedly been shown in the 
literature [21,141,197,200,230,232,233,235,238,250].  

Notable the Umeå study contradict earlier findings which suggest 
that episodes of backache should be extremely uncommon before the 
age of eight years [86], by showing that 4%-8% of the six and seven 
years old children, experience back pain recurrently. The discrepancy 
might be explained by the fact that earlier results were based upon  
11-17 year old children’s lifetime recall of single backache episodes, 
which has been proved difficult to accomplish accurately for children 
this age [45,254]. The continuing lack of studies focusing recurrent 
backache in young schoolchildren may reflect a view that it is not a ma-
jor health problem in young school-ages children. However, the results 
from the present thesis indicate that recurrent backache are common at 
all ages between six and 13 years, and after the second grade at a surpri-
singly high degree. 

As for recurrent stomach-ache, we found a high prevalence in 
grades five and six (11-13 years), but also a peak prevalence in grade 
one (seven years) (Paper I). These results both verify and contrast pre-
vious findings, which show a variety of patterns with peak prevalence: 
at seven years [255]; nine years [230]; seven to nine years [245]; boys six 
years and girls nine years [31] and 10-13 years [196]. Thus our findings 
add on to the evidence for a peak prevalence of stomach-ache at school 
start [31,245,255]. Also headache has been shown to peak at school 
start [256] , indicating that starting elementary school may be a stressful 
experience for the child and especially for girls, who show the most 
marked peak prevalence in this grade.   

Sex variations 
In the present thesis, recurrent headache was reported by more girls 

than boys (Paper I). This finding confirms what most other studies have 
reported for younger as well as older school-aged children 
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[51,53,141,229,235,238,257-259]. However, the literature is conflicting. 
Some studies of young schoolchildren have shown no difference be-
tween sexes [21,232,233], and in the first years of school, recurrent 
headache may be more common among young schoolboys than among 
young girls [223]. 

We also found more girls than boys suffering from recurrent sto-
mach-ache (Paper I). However, this is not in line with the conventional 
view. Only a few recent studies have shown a similar result [240,243], 
while several others report no sex difference [17,245,260-262]. Con-
cerning recurrent backache, the thesis found no differences between 
girls and boys. This is also what is found in the few reports found on 
this subject, at least regarding children younger than 13 years of age, 
while in adolescents there is evidence of a slightly higher prevalence in 
girls compared with boys [41,45,141,200,250,259].  

HRQoL assessment by the PedsQL 

HRQoL in children with pain has so far been assessed by use of 
four instruments. A few studies have utilized the generic Child Health 
Questionnaire [263,264], but most commonly HRQoL has been meas-
ured by the Dutch instruments for adolescent, i.e. the QLH- Y, QLP-Y 
and QLA-CP [132,170,265-267] or by the PedsQL [180,183-
185,268,269].  

Testing the psychometric qualities of the PedsQL in Swedish child-
ren we found that al PedsQL forms (self and proxy PedsQL-23 and 
PedsQL-15) showed acceptable internal consistency and intra-rater 
(test-retest) reliability. Also criterion validity was supported for all forms 
and construct validity was supported for the self-report PedsQL-23 and 
both PedsQL-15 forms, but questioned for the proxy-report PedsQL-
23. 

Validity 
Comparing PedsQL scales and scales from the CBCL/YSR forms, 

we found that the psychosocial PedsQL scales somewhat mirrored as-
pects of mental ill-health and that the physical scale measured some-
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thing different from this. Our findings are in line with the results re-
ported by Bastiaansen who studied associations between PedsQL scales 
and CBCL/YSR scales in a Dutch child group mainly comprising men-
tal health outpatients [178]. However, more studies are needed to fully 
confirm criterion validity of the PedsQL. 

The structural problems showed in the Swedish proxy PedsQL-23 
are in concordance with the findings from EFA of PedsQL forms filled 
in by two US samples [172,270]. Our findings are further supported in 
the Dutch study by Bastiaansen who also performed a CFA and found 
results suggesting that the PedsQL-23 parent proxy scales might be 
contaminated measures of the conceptualized scales (RMSEA 0,115; 
CFI: 0,088) [178]. Thus, across populations several PedsQL-23 proxy 
scales seem in need of improvement. The initial selection of PedsQL 
items was exclusively guided by measurement properties of the self re-
port scales and the proxy scales were then constructed to parallel the 
self report items as closely as possible [172]. This may explain the supe-
riority of the self report form.  

Allowing error correlation suggested by EFA, based on studies of a 
US population [172], improved model fit for the PedsQL forms filled in 
by Swedish children. In addition, our Swedish study found that omitting 
the items suggested to be problematic in the US population, as done in 
the PedsQL-15 forms [205], seemed to improve model fit for the forms 
completed by the Swedish population, suggesting that children in the 
US and Sweden respond in similar ways to the questions presented in 
the American and Swedish PedsQL forms. 

Reliability 
The internal consistency of the Swedish forms supported utilizing 

the PedsQL forms for group level analysis of HRQoL and sub domains 
of HRQoL, but also for individual level ratings of overall HRQoL. Sim-
ilar findings, i.e. Chronbach α-coefficients above 0.70 for most PedsQL 
scales and close to 0.90 for the higher order scale HRQoL, have been 
presented for PedsQL forms when used in school settings around the 
world, e.g. in the US, Norway, Finland, the UK, Greece and Japan  
[180-182,227,271,272]. Likewise, the PedsQL forms have shown ac-
ceptable test-retest reproducibility when applied to general populations 
of schoolchildren in other countries [181,272].  
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Child-parent agreement  
The relatively low inter-rater reliability found in the current study, 

replicate findings reported from several comparable population based 
studies of the PedsQL in other countries [180-182,227,272]. In general, 
concordance between HRQoL reports from school-aged children and 
their proxies are rather low [153,273,274]. 

The low child-parent agreement may be attributed to the subjective 
nature of the HRQoL construct. In general, inter-rater agreement has 
been found to be greater for external constructs compared with internal 
or non-observable constructs [151,153,206,273]. There also seems to be 
a higher, although limited, agreement of child-parent HRQoL ratings in 
cases where an elevated level of communication about health may be 
assumed between rater, i.e. when the child has a chronic health condi-
tion [180], or when inter-rater communication are possible during data 
collection [275]. This theory is further supported by another study 
showing that parents commonly feel uncertain about several aspects 
related to their 6-14 year old children’s HRQoL [276], stressing the im-
portance of assessing children’s HRQoL from self reports whenever 
possible. 

Another explanation for the low agreement between child and par-
ent responses could be the structural diversities revealed by the CFA in 
the present study. However, agreement did not increase by expelling the 
problematic items as done in the PedsQL-15, which decline this expla-
nation. Still, when comparing child and parent-reports of the child’s 
HRQoL, measurement invariance across informants is an important 
issue. The earlier mentioned EFA of the American PedsQL forms 
[172], has been followed by EFAs performed in Norway and Greece, all 
of which suggest divergent factor structures in child and proxy meas-
ures [182,272]. Consequently it may be questioned whether it is appro-
priate to use a construct based on almost identical items when assessing 
HRQoL in children from the child and parent perspective; a topic 
which need to be further addressed in future research.  

Assessment through sex and age subgroups 
Recommended requirements for comparisons across sex subgroups 

were only missed by one self reported item (Paper III), and according 
to Byrne et al., a minor part of invariant item parameters is not likely to 
affect cross group comparisons significantly [277]. Based upon a  
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five-factor model, Limbers also provided evidence for measurement 
invariance across age subgroup (five to 16 years) for the self-report 
forms [278]. Hence, the PedsQL self-report forms may generate sex 
specific measures of HRQoL that are meaningful to compare and most 
likely also comparable age specific HRQoL measures; however, mea-
surement invariance across age subgroups should be confirmed for the 
four-factor model as well.  

HRQoL in children with recurrent 
pain 

A main finding of the present thesis is the high level of HRQoL 
impairment in children with recurrent pain. It has previously been 
shown that school-aged children, who are registered at specialist clinics 
due to recurrent abdominal pain respective headache have a medium to 
large impairment of their HRQoL (Cohen’s d 0.5- 0.7), as measured by 
the PedsQL [185,269,279]. Only 3% of the present population based 
sample of children with recurrent pain conditions had attended health-
care for a pain condition. All the same, HRQoL impairment in these 
primarily “non-clinical” children was similar to that of these clinical 
samples with specific pain conditions, findings underscoring the signi-
ficance of the impairment associated with recurrent pain in general 
populations of school-aged children. 

Notably, HRQoL impairment was reflected in impairment of all 
studied aspects of HRQoL; also this in line with results from several 
clinical studies of younger and older school-aged children suffering spe-
cific pain conditions. Furthermore, also similar to results from a popula-
tion based study of adolescent with recurrent pain 
[170,184,185,267,269,279]. These results indicate a general impairment 
of all the core elements of HRQoL in school-aged children with recur-
rent pain. 

Considering the high level of impairment associated with recurrent 
pain, health care contact due to a pain condition was remarkably low 
(3%). It should be noticed that only health care obtained within the past 
six months was asked for, and earlier contacts due to pain was not reg-
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istered. The findings should be seen in light of results from qualitative 
interviews of children with recurrent pain conditions. In these inter-
views children explain that they most commonly are misunderstood and 
disbelieved when they express their pain to parents and health care per-
sonal, they feel abandoned when asking for help [138,280,281]. 

Age and sex variations in  
recurrent pain and associated 
HRQoL 

Another important finding of this thesis is that recurrent pain is 
common in both boys and girls and among children at all ages from six 
through 13 years (Paper II). Furthermore, recurrent pain is associated 
with HRQoL impairment in girls as well as boys and in children from 
grade three as well as grade six (Paper IV).  

However, the prevalence of pain and magnitude of impairment dif-
fered somewhat by age and sex. Pain prevalence was higher, and asso-
ciated HRQoL partly more impaired, in girls than boys. Pain prevalence 
as well as related HRQoL impairment was also higher in older com-
pared with younger children (Paper II,IV).  

Interestingly, in younger girls and boys, pain seems most closely as-
sociated with physical impairment, while in older boys and girls the 
emotional domain seemed of greatest importance (Paper IV). Further-
more, pain showed only a minor relationship with school impairment in 
young boys, while in girls from both grades the school functioning was 
one of the domains most closely related with pain. Previous reports 
have exposed age and/or sex specific HRQoL differences among child-
ren with pain, but they did not report how HRQoL in age and sex sub-
groups differed from HRQoL in healthy children within the same sub-
group, i.e. did not show pain related impairment in the subgroups 
[132,264,265,268,282]. 
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Multi-site pain increases by age 
The present thesis reports that only the prevalence of multi-site pain 

increase with age, while the share of children with single-site pain are 
the same through ages (Paper IV). Two longitudinal studies parallel this 
finding. One study followed children from ages four to 10 years and 
found almost identical prevalence of single-site pain over the years, 
while the number of children with multi-site pain increased; 33% of 
children with no pain at baseline had single-site pain and 13% had mul-
ti-site pain at follow-up, while 32% of the primary mono-symptomatic 
children had turned multi-symptomatic [69]. Another study following 
young school-aged children for four years also reported that children 
with multi-site pain most often continue reporting multi-site over time, 
while 35% of mono-symptomatic children with persistent pain had de-
veloped multi-site pain after one year and 51% after four years [88]. The 
reason for these age related changes are obscure, but the above men-
tioned results may indicate a gradual shift over the early child years 
from no symptoms to single symptoms followed by multiple symptoms, 
suggesting a possible element of pain sensitization, which may be more 
pronounced in girls than boys. Longitudinal studies following large 
populations are needed to further investigate the higher prevalence of 
recurrent pain in older children.  

Differences between boys and girls   
It is also notable, that although pain prevalence was higher in young 

girls compared with boys, this was only true among children reporting a 
combination of multiple and weekly pain symptoms (Paper II,IV). 
Again, others have described multiple as well as frequent pain to be 
more common in girls than boys, but they did not report whether the 
higher prevalence was restricted to children with multiple or frequent 
symptoms [17,19,140]. 

A general female predominance of recurrent pain has for long been 
recognized in adults and adolescents [7,283]. Recently, our findings in 
young school-aged children were confirmed in two other studies of 
young children aged six year and 9-12 years respectively [229,253]. In 
the Nordic countries, a high sickliness in schoolgirls has been debated 
for many years. Going back to the last part of the 1800s, schoolgirls in 
Norway and Sweden were, also then, found to be more inclined to  
ill-health such as headache [284,285], and as expressed by a school doc-
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tor attending a school meeting in Stockholm year 1886, it had for long 
been common knowledge that “ flickorna äro sjuka, klena och öfve-
ransträngda” (the girls are sick, feeble, and overstrained)[284].  

The fact that girls report or perceive more ill health than boys has 
over the years been given several explanations. In 1878 one of the first 
school surveys in Sweden found that girls had no health problems dur-
ing summer vacation, but some weeks after school start, an increasing 
share of the girls complained of headache [284]. This study generated 
the conclusion, that girls above the age of nine were badly influenced by 
attending school. At the time, girls compared to boys, were argued to 
have a biologically lower resistance to ill-health. Girls were thought to 
have a general poorer physical as well as intellectual capacity, which was 
extra apparent during puberty. Therefore girls’ health would be jeopar-
dized considerably if they were exposed to the same high study de-
mands as boys. Eventually, differences in social demands in girls and 
boys, e.g. a higher degree of indoor and sedentary activities associated 
with female gender, were considered a reason for pain differences be-
tween boys and girls as well [284].    

Also today, the differences in pain prevalence between females and 
males are discussed in terms of biological and/or psychosocial differ-
ences [283], with sex hormones or menstruation still given a key role in 
explanatory models [19,201]. The results of the present thesis, showing 
a female dominance in recurrent pain also among young children, sug-
gest a consistent female dominance in recurrent pain through ages. This 
speaks against puberty related explanations, and so does the fact that, 
after age adjustments, recurrent pain seems to be equally common in 
girls who have and have not passed menarche [286]. The stable rate of 
monthly pain in girls also dispute puberty related explanations in the 
Umeå sample; however, other explanatory sex specific biological differ-
ences cannot be out ruled. It has, for instance, been suggested that pain 
signal transmission or modulation may differ between males and fe-
males [287,288].  

Sex differences in pain may also be due to males being socialized to 
suppress pain experiences, leading to underreporting of pain by males 
[283]. From an early age boys have been shown to meet negative res-
ponses when expressing pain whereas girls are rewarded [289]. Fur-
thermore, girls may face higher social demands and responsibilities than 
boys, and girls with a low degree of social orientation have been shown 
to have a higher risk of headache, stomach-ache, and backache [290]. 
These circumstances may also influence HRQoL impairment in girls 
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and boys with pain differently, e.g. a female propensity to feel high de-
mands of success in school together with a feeling of having less access 
to help from the teacher [291], may contribute to a greater impairment 
within the school domain for girls in pain compared with boys. Thus, 
societal structural differences between females and males or differences 
in gender roles may serve as essential explanatory models for the ob-
served differences in pain prevalence and associated HRQoL between 
girls and boys. 

General discussion on pain 

Recurrent pain – a symptom or a disease entity? 
Another important result from the present thesis is that children 

who experience a recurrent pain condition, regardless of pain location, 
most commonly experience recurrent pain also from other body parts, 
and overall, co-occurrence of pain from different sites are very com-
mon. Later these result has been partly confirmed in a study of 7-14 
year old German children, showing that the majority of children with 
headache also suffered from backache and/or stomach-ache [238]. A 
Dutch study, including preadolescent as well as adolescent children, fur-
ther supported the findings from Umeå by showing multi-site pain in 
approximately half of the afflicted children [19]. In adolescents similar 
high co-occurrence of recurrent pain conditions has been shown in stu-
dies from Iceland, Sweden and the US [201,292,293]. Thus, across 
school-ages and countries it seems that recurrent pain conditions most 
commonly co-occur. 

The reason for clustering of pain conditions can only be speculated 
on, but one apparent explanation may be a general malfunction of pain 
processing in the CNS. Thus, when it comes to recurrent pain condi-
tions in school-aged children, the high level of co-occurring pain may 
question the conventionally view of pain being a symptom of an under-
lying disorder. It seems more reasonable to suggest that often, recurrent 
headache, stomach-ache and backache may signal a universal pain dis-
order, i.e. a neurological problem of pain processing.   
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It has been described that persistent pain has its own specific pa-
thology, signs and symptoms and therefore should be regarded a specif-
ic disease entity rather than a symptom [119,294]. This suggestion is 
supported by the findings of the present thesis. 

Comparing our results with the earlier findings by Øster [230], we 
found a higher prevalence of multi-site pain in the recent Umeå study, 
50% vs. 25% of the afflicted children, suggesting that, recurrent pain 
conditions more often are multi-site now, compared with 40 years ago. 

Single-site and multi-site pain – different  
phenomena?  

Another interesting result from this thesis is that children with sin-
gle-site and multi-site pain differed in several ways. For one thing, child-
ren with multi-site pain most commonly reported weekly pain, while 
monthly pain was most common in children experiencing single-site 
pain. Similar results were presented in the above mentioned German 
study of 7-14 year old children and also in an earlier study of Icelandic 
adolescents [201,238]. It seems that in children, a propensity to recur-
rent pain may be expressed as both frequent and multiple symptoms. 

The present thesis also shows that multi-site pain is associated with 
greater HRQoL impairment than single-site pain. Relationship between 
frequency of recurrent pain and HRQoL has been reported in several 
former studies of children [132,282,295] and our results are in the ex-
pected direction, i.e. the greater the frequency of pain the lower the 
HRQoL. However, there has been little focus on the implication of 
number of pain sites on HRQoL. Bergman et al. [296] showed that in 
adults, a higher number of pain sites was associated with a more prob-
lematic HRQoL, and psychosocial - but not physical - aspects of 
HRQoL could be tied to the process from single to multiple pains. A 
recent large worldwide study of mental health in adults partly supported 
these findings by showing a higher prevalence of mood and anxiety dis-
orders by higher number of pain sites [297]. Also in children, a higher 
level of mental distress has been shown by increasing number of pain 
sites, and there are evidence that behavioral or emotional problems 
predict later multi-site, but not single-site pain [69]. Furthermore, young 
children with multi-site pain have more absence from school and expe-
rience more functional disability than children with single-site pain 
[200]. The present study parallel the meager previous literature by show-
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ing that the higher number of pain sites associated with greater HRQoL 
impairment is due to both higher physical and psychosocial impairment. 
However, in children with multiple-site pain, psychosocial aspects are 
markedly more impaired than physical aspects, especially emotional and 
school aspects; a difference not found among children with single pain 
sites. These findings suggest that emotional aspects of HRQoL, and in 
children also school related aspects, might be more important than 
physical aspects to the understanding, treatment and prevention of  
multi-site pain conditions.  

In addition to differences regarding pain frequency and pain asso-
ciated HRQoL, we also found difference between children with  
multi-site and single-site pain regarding sex and age. Adding up the evi-
dence, it may be speculated whether recurrent multi-site and single-site 
pain constitute separate phenomena.  

What degree of HRQoL are directly related to a 
particularly pain condition? 

The present thesis reports that each of the specific pain conditions, 
headache, stomach-ache and backache are associated with impairment 
of HRQoL, a finding supported by others [170,184,185,269,279]. How-
ever, our study also find that in children with headache, as well as in 
children with stomach-ache respective backache, HRQoL impairment 
vary greatly with the presence or absence of a co-occurring pain condi-
tion. For all pain conditions studied, impairment is markedly lower for a 
specific pain condition, if children with co-occurring pain are excluded 
from the group. Actually, the degree of impairment seems closer asso-
ciated with the extent of co-occurring pain than with pain location. A 
Dutch study of adolescents with recurrent pain problems also showed 
pain location to be of minor importance for HRQoL [132]. Thus, 
studying a specific pain without taking into consideration co-occurring 
pain conditions may give an incorrect impression of the degree of im-
pairment directly related to the specific condition. 

A theoretical model relating recurrent pain and 
HRQoL 

The results presented in this thesis give empirical evidence of asso-
ciations between recurrent pain and all the core elements of HRQoL 
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(Paper IV). As mentioned before, current pain theories propose that 
deprived physical, social and emotional state are apt to promote pain 
experiences by influencing pain processing in the central nervous sys-
tem [100,101,105,106]. At the same time, there is evidence that recur-
rent pain can give rise to a diversity of physical as well as social and 
emotional difficulties [138-141]. Thus, theoretically, there may be an 
interactive loop between recurrent pain and all the core elements cov-
ered by the HRQoL concept, i.e. physical, emotional, social (including 
school) functioning and wellbeing as modeled in accordance with our 
present findings (Fig. 14).  

One implication of such a theoretical model is that improvement of 
the core aspects of HRQoL in young children might reduce recurrent 
pain problems. Furthermore, systematic attempts to secure high 
HRQoL might prevent the emergence of recurrent pain problems in the 
first place.  

 
 

  

 

Figure 14. Theoretical model for the association between Health Related Quality of Life 
and recurrent pain. 
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Summary and concluding 
remarks 

 In boys and girls, and at all ages from six to 13 years, recur-
rent headache, stomach-ache and backache are common 

These results are confirmed in other current studies from Sweden and other 
Western countries. Data suggest an upward trend in prevalence. The high preva-
lence is troublesome as recurrent pain has been associated with discomfort for the 
child as well as long-term physical and psychiatric problems in adulthood 

 HRQoL in young schoolgirls and schoolboys with recurrent 
pain is markedly impaired 

Degree of impairment in this general population of young children is comparable 
to that of children receiving health care at specialist clinics. This further point out 
the significance of recurrent pain in children, and the importance of early preven-
tion and treatment 

 Recurrent pain conditions in young schoolchildren often oc-
cur frequently (weekly) and most commonly at multiple body 
sites. Multisite pain increase by age and multi-site/weekly 
pain is more common among girls than boys 

This result gives reason for further worry as high frequency, and co-occurrence of 
pain conditions, increase HRQoL impairment as well as the risk of long-term 
pain persistence. The result also suggests that recurrent pain in children often 
may be regarded a general pain entity, rather than a symptom of a local organic 
disorder 

 The Swedish PedsQL self-report forms have acceptable psy-
chometric properties 

Psychometric properties of the Swedish PedsQL are comparable to what has been 
found in other countries. The PedsQL can be recommended for HRQoL as-
sessment in Swedish children 
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Challenges and future  
research 
 
 

It is suggested that future research within the focus of this thesis 
should address the following issues: 
 

 The etiology of recurrent pain and reason for pain related sex differ-
ences in children are still obscure. More knowledge is needed to de-
sign proper treatment and prevention programs. Qualitative research 
may give further and deeper information  

 Additional Swedish and international studies are needed to validate 
the relative high level of recurrent backache found in young school-
children in the Umeå study 

 Further validation of the PedsQL is needed, also including age 
groups not covered by this thesis  

 The suggested model for recurrent pain - HRQoL interaction should 
be further refined and empirically tested in longitudinal and inter-
vention studies 

 Longitudinal studies exploring the development and shift in pain 
prevalence and co-occurring pain with growing age  

 Investigations forwarding understanding of the importance and eti-
ology of pain clustering, e.g. studies focusing the pathophysiology of 
single-site pain contra multi-site pain 
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Epilogue 

Det är jobbigt att ha ont. 

När man ligger i sängen och 
drömmer sig bort till landet ”Ingen har ont”. 

När man sitter i klassrummet och tittar ut genom 
fönstret och ser barnen leka utan att känna ett 

dugg. 

Om man ändå var som dom. 

En dag man inte har ont njuter man som bara den. 

Man glömmer vad man sagt 
och man gör det man inte kunnat. 

Man klättrar och hoppar,  
hänger och klänger,  

och glömmer att  

det är jobbigt att ha ONT 
 

 
J.H., Umeå 
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A.E., Umeå 
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