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To my dearest,

those I found
and those I lost

Vladimir: That passed the time.
Estragon: It would have passed in any case.
Vladimir: Yes, but not so rapidly.

(Samuel Beckett, Waiting for Godot, 1952)
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ABSTRACT

Childhood asthma has increased worldwide, although recent studies report a prevalence
plateau in some western countries. This thesis sought to investigate the prevalence of
asthma and the associated risk factor patterns from ages 7-8 to 11-12 with special
emphasis on the hereditary component, and further to study prevalence trends at age 7-8
from 1996 to 2006 and the possible determinants of these trends.

The studies involved two cohorts from Kiruna, Luled and Pited: one previously
identified cohort of 3430 children age 7-8 followed by yearly questionnaires until age 11-
12 with 97% yeatly participation. Skin-prick tests for allergic sensitisation were performed
at ages 7-8 and 11-12 in subsets of 2148 and 2155 children respectively (88% of invited).
In 2006 a new cohort of 7-8-year-olds was identified and examined identically. 2585 (96%
of invited) and 1700 (90% of invited) participated in the questionnaire and skin-prick
tests, respectively. The questionnaite included questions about symptoms of asthma,
allergic rhinitis and eczema, and possible risk factors.

In the 1996 cohort, from age 7-8 to 11-12 the prevalence of physician-diagnosed
asthma increased (5.7%-7.7%, P<0.01) while current wheeze decreased (11.7%-9.4%,
P<0.01), and 34.7% reported ever wheee at Zone occasion. Remission was 10% of which
half relapsed during the study. Remission was significantly lower among sensitised
children. The strongest risk factors for current asthma at ages 7-8 and 11-12 were allergic
sensitisation (OR 5) and family history of asthma (OR 3). Several other significant risk
factors, e.g. respiratory infections, damp house and low birth weight, had lost importance
at age 11-12. At age 7-8, parental asthma was a stronger risk factor (OR 3-4) than parental
rhinitis or eczema (OR 1.5-2). Sibling asthma had no independent effect. Bipatental
asthma had a multiplicative effect (OR 10). Maternal and paternal asthma was equally
important, regardless of the child’s sex and sensitisation status.

From 1996 to 2006 the prevalence of current wheeze and asthma at age 7-8 did not
increase (P=0.13, P=0.18), while lifetime prevalence of ever wheeze and physician-
diagnosed asthma increased (P<0.01, P=0.01). Symptoms of rhinitis and eczema were
unchanged, despite 45% increase (P<0.01) in allergic sensitisation. For current asthma the
adjusted population attributable fractions of sensitisation and parental asthma increased
(35%-41%, 27%-45%). This was however balanced by decreased exposure to infections,
maternal smoking and home dampness, resulting in stable asthma prevalence.
Stratification by sex revealed that curtrent wheeze increased in boys (P<0.01) but tended
to decrease in girls (P=0.37), seemingly due to symptom persistence in males. Several
asthma indices followed this pattern. The boy-to-gitl ratio in exposure to all studied risk
factors increased, which may explain the sex-specific prevalence trends in wheeze.

Conclusions: The prevalence of current asthma and wheeze did not increase
statistically significantly. However, the risk factor pattern has changed considerably since
1996, which will presumably affect the clinical features of childhood wheeze in this
region. Sex-specific trends in wheeze can be explained by changes in exposure, and trends
in risk factors should be explored parallel to prevalence trends.

Key words: Asthma, wheeze, child, allergic sensitisation, prevalence, remission, risk
factor, trend.



SVENSK SAMMANFATTNING

Under den senare hilften av 1900-talet 6kade férekomsten av astma hos barn
betydligt 6ver hela vitlden. De senaste 10-15 aren tycks denna 6kning ha avstannat
1 vastvirlden, dir 6kningen foérst uppticktes. Ett flertal riskfaktorer f6r astma har
identifierats, men dnnu saknas en Svergripande foérklaring av 6kningen. De flesta
fall av astma debuterar i barniren, men fullstindig remission och senare
aterinsjuknanden 4r vanliga. Syftet med denna avhandling var att studera
forekomsten av astma vid 7-8 och 11-12 érs alder (44) och vilka riskfaktorer som
paverkar vid respektive dlder, samt att i detalj studera effekten av astma och
allergier 1 familjen pa astma vid 7-8 drs dlder. Vidare, att studera trender i
astmaférekomst och riskfaktorer hos 7-8-dringar fran 1996 till 2006.

Samtliga barn (n=3525) i arskurs 1-2 (7-8 dr) i Kiruna, Luled och Pited
kommuner inbjoéds 1996 till en enkidtstudie av astmatiska besvir, allergiska
sjukdomar och tinkbara riskfaktorer. 3430 barn (97%) deltog, och arliga
enkituppfoljningar genomfordes till 11-12 ars alder med 97% arligt deltagande.
Pricktester for allergisk sensibilisering genomférdes i Kiruna och Luled, dir 2148
och 2155 barn (88%) deltog 1996 respektive 2000. Ar 2006 inbjods alla barn fran
samma omraden i arskurs 1-2 (7-8 ar) till enkiter och pricktester, med samma
metod som 1996. 2585 barn (96%) deltog i enkiten och 1700 barn (90%) i
pricktestet. Genomgaende var 48-50% av barnen flickor.

Fran 7-8 dll 11-12 44 6kade férckomsten av likardiagnostiserad astma
statistiskt sdkerstdllt fran 5.7% till 7.7%. Samtidigt minskade férekomsten av
pipande/visande andning (pip/vis) statistiskt sikerstillt fran 11.7% till 9.4%. Vid
11-12 44 hade vart tredje barn upplevt pip/vis vid minst ett tillfille. Arligen blev
10% av foregiende ars astmatiker symtom- och medicinfria (remission), men
hilften av dessa fick dterfall under studietiden. Remissionen var avsevirt ldgre hos
barn med allergisk astma. De starkaste oberoende riskfaktorerna fér astma vid 7-8
och 11-12 44 var allergisk sensibilisering (5 ganger 6kad risk) och astma i familjen (3
ganger 6kad risk). Ett flertal viktiga oberoende riskfaktorer vid 7-8 44, bl a nedre
luftvigsinfektioner, fuktskador i hemmet och lig fodelsevikt, hade forlorat sin
betydelse vid 11-12 44. Astma hos nigon foérilder var en starkare riskfaktor (3-4
ganger Okad risk) dn hosnuva eller eksem hos ndgon férilder (1.5-2 ganger 6kad
risk) f6r astma hos barnet vid 7-8 44. Astma hos syskon var ej en oberoende
riskfaktor. Astma hos bédda forildrarna hade en multiplikativ effekt, med 10 gingers
riskokning. Samtliga dessa riskanalyser korrigerades for effekten av andra viktiga
riskfaktorer f6r astma.

Forekomsten av pip/vis respektive symtomgivande astma under de sista tolv
minaderna  bland  7-8-dringar  férdndrades  inte = 1996-2006, medan
livstidsprevalensen av pip/vis ndgonsin och likardiagnostiserad astma Okade,
resultaten statistiskt sikerstillda. Férekomsten av symtom pd hésnuva och eksem



térindrades inte, trots att férekomsten av allergisk sensibilisering 6kade med hela
45%. Den andel astma som kunde tillskrivas sensibilisering respektive astma hos
forildrarna 6kade (35%-41% och 27%-45%). Samtidigt minskade férekomsten och
betydelsen av riskfaktorer i omgivningen, ffa nedre luftvigsinfektioner, passiv
r6kning och fuktskador hemma, vilket sannolikt férklarar varfor astman inte hade
Okat trots den stora 6kningen 1 sensibilisering. Konsstratifierade analyser visade att
forekomsten av pip/vis och andra astmasymtom hade 6kat bland pojkar (statistiskt
sdkerstillt), men tenderat att minska bland flickor mellan 1996 och 2006. Samtidigt
hade férekomsten av samtliga studerade riskfaktorer 6kat bland pojkar relativt sett
flickorna, vilket 4r en mojlig forklaring tll de konsspecifika trenderna i
astmasymtom.

Saledes har studierna i avhandlingen visat hur riskfaktorménstret for astma
forindras med aldern beroende bdde pé effekter pa nyinsjuknande i astma och dven
pd dess persistens. Skillnaderna mellan drftlighet f6r astma och for allergiska
sjukdomar bor beaktas vid framtida studier av dessa sjukdomar. Vidare har
studierna i avhandlingen visat att forekomsten av astmasymtom, hdsnuva och
eksem ej Okat i Norrbotten under de senaste tio aren. Detta har skett trots en
fortsatt stor 6kning i forekomst av allergisk sensibilisering. Riskfaktorménstret for
astma har férindrats och andelen allergisk astma har Okat, vilket paverkar
sjukdomens fotlopp och prognos. Koénsspecifika trender i férekomst av astma
kunde forklaras med olika trender i exponering fér riskfaktorer. Metoden att
studera trender i sjukdomsférekomst och riskfaktorer parallellt dr relativt
obeprévad och bidrar till forstdelsen av vad som reglerar férekomsten av astma
over tid.



SELECTED ABBREVIATIONS

ADRB2 Beta-2-adrenergic receptor

aPAF Adjusted population attributable fraction

CAP Solid phase assay for measurement of IgE (Pharmacia, Sweden)
ClI Confidence interval

COPD Chronic obstructive pulmonary disease

EAACI the European Academy of Allergology and Clinical Immunology
FEV, Forced expiratory volume during the first second

FVC Forced vital capacity

FEVY% FEV,/FVC ratio

GINA the Global Initiative for Asthma

GPRA G-protein coupled receptor for asthma susceptibility

HEP Histamine equivalent prick test

IgE Immunoglobulin subclass E

IL9R Interleukin-9 receptor

1IL4RA Interleukin-4 receptor alpha

ISAAC the International Study of Asthma and Allergies in Childhood
NO Nitric oxide

OLIN Obstructive Lung Disease in Northern Sweden Studies

OR Odds ratio

RR Risk ratio

RSV Respiratory syncytial virus

SPT Skin prick test
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INTRODUCTION

2

...”Attend to the game, gentlemen! Attend to the game!” So absorbed was his
attention that he even forgot to expectorate. The consequence was that his chest
gave forth rumbling sounds like those of an organ. His wheezing lungs struck every
note of the asthmatic scale, from deep, hollow tones to a shrill, hoarse piping
resembling that of a young cock trying to crow.”

The French inn-keeper Mr. Follenvie depicted by Guy de Maupassant more
than a century ago still holds as a case description of chronic, uncontrolled asthma.
Fortunately, whereas the world is experiencing an asthma epidemic, the miserable
fate of Mr. Follenvie is today usually prevented by eatly diagnosis and adequate
treatment. The causes of the massive increase in asthma prevalence during the last
half-century however remain unclear.

Just like asthma has increased, so has the research focused on asthma and
allergic diseases. As the level of knowledge has risen, new tresearch fields have
unraveled and evolved. Epidemiological, experimental and genetic studies have all
contributed significantly. Still, the central questions — who, when, why and how? —
remain to be answered. Modern epidemiology serves the main purpose of
surveying and hypothesis generation. By describing disease occurrence, disease
manifestation, and what factors predispose for or protect against disease,
epidemiology draws the maps and paves the roads for mechanistic investigations.

This work is an epidemiologic study of childhood asthma. It was conducted in
Northern Sweden as part of the Obstructive Lung Disease in Northern Sweden
(OLIN) studies. Since the start in 1985, the OLIN studies have evolved into one of
the largest studies of respiratory disease in the world, including at some time more
than 50000 study subjects. In the process of this work, the international perspective
has been augmented by collaboration with the Columbia University and the
University of Virginia, USA.

Applying modern epidemiology to large cohorts of school children, the aim of
this investigation was to measure the occurrence and recent time trends of asthma,
wheeze and allergic sensitisation. Moreover, it sought to characterise the spectrum
of these disorders and the predictive factors.

13
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BACKGROUND

The prevalence of asthma has increased wortldwide."* To some extent the
explanations for this increase are changed diagnostic procedures and increased
diagnostic activity,”” but symptoms suggestive of asthma, such as wheeze, have also
increased considerably.*"” The highest prevalence of asthma and wheeze has been
reported from Australia,'! ' New Zealand,” inner-city United States' and the
United Kingdom,() 151 whereas the lowest rates have been reported from rural areas
in Eastern Europe and Africa.'’ " '® The prevalence in Sweden is similar to that in
most countries in Western Burope except the British Isles.'” "' A variety of
factors, several of which remain to be clarified, account for this huge geographical
variation.

In part, the prevalence of asthma follows a gradient of westernisation,'
characterised by high economic standard and urbanisation.'® * Several attempts
have been made to give a comprehensive explanation of the rise in asthma. The
house mite hypothesis of the 1980°s™ was largely abandoned for the hygiene
hypothesis™ but recently diet, sedentary lifestyle and obesity have received much
attention.””® To date there is no sufficient explanation of the worldwide increase,
or of the considerable geographical variation in asthma prevalence.

Interestingly, several recent studies report that the prevalence of asthma is no
longer increasing or has even decreased during the last decade.' *' This plateau
also seems to track the gradient of westernisation, and has not been limited to
countries with a very high prevalence."” ** Very few studies have attempted to
explain this development through the study of risk factor trends.”°

The incidence of asthma peaks during childhood.”” Although remission is
also high in childhood,* *' a large proportion of wheezing children have continuing
symptoms into adulthood, or relapse after a remission in adolescence.” Early-life
wheezers have lower lung function (FEV1, FEV%)® * but lung function does not
seem to decline further after school age,” *' and not all children with low lung
function continue to wheeze.”® Thus, several of the predictors of childhood wheeze
are also risk factors for adult asthma.

This section addresses the cutrent knowledge of asthma, focusing on the
epidemiological aspects. A brief disease characterisation is followed by lessons
learned from the epidemiology of asthma: the geographical variation in occurrence
and recent time trends, its natural history and the associated predictive factors, with
a special emphasis on allergic sensitisation and hereditary asthma.

15



BACKGROUND

THE CONCEPT OF ASTHMA

Asthma is an inflammatory disease of the airways with variable airway obstruction,
which responds to triggering factors and is partially or completely reversible, either
spontaneously or by stimulation with certain drugs. Histopathologically, asthmatic
airways are characterised by hyperplastic smooth muscle with impaired relaxation,
infiltration with inflammatory cells such as eosinophils and mast cells, and
abundant mucus producing goblet cells and sub-mucosal glands. In the acute
phase, key features are neural signalling, release of toxic inflaimmatory mediators,
and plasma leakage into the tissue and alveoli. Bronchoconstriction, oedema and
mucus all contribute to the clinical presentation with wheezy breathing,
breathlessness and cough.”*

In early childhood, however, wheeze is common and not always due to
asthma. For symptoms during the first two years of life, the term “wheezy
bronchitis” is therefore used. At school age, the spectrum of wheezing disorders is
still heterogenous in terms of clinical presentation, prognosis and causal factors. In
all, this has led to the idea of characterising asthma more as a syndrome than a
distinct disease entity.”” This heterogeneity will be discussed later.

OCCURRENCE AND TIME TRENDS OF ASTHMA

The reports of an increase in the prevalence of asthma during the second half of
the 20" century are numerous.” > *“*** Although several of these studies were not
propetly designed to evaluate prevalence trends (i.e. did not use identical methods
on similar populations at different time points), there is at present no doubt that
the increase was real.” **

However, the magnitude of the increase cannot be measured with certainty, as
the prevalence of a medical diagnosis is biased by changes in diagnostic criteria,
procedures and activity. Neither do studies of mortality provide an answer. Deaths
from asthma increased in several Western countries from 1977 to 1984,* but this
trend was later broken while the prevalence of an asthma diagnosis was still
increasing,” likely due to improved diagnostics and medications. Neither do
objective methods such as lung function, bronchial hyperresponsiveness and
inflammatory activity (exhaled NO, induced sputum) correctly measure trends in
asthma, as they all measure distinct features of asthma, but do not define asthma.
Repeated cross-sectional surveys of symptoms, in defined similar populations of
the same age at different time points using identical methods, is at present the most
correct way to study prevalence trends."’

In children, asthma is probably a more heterogeneous condition than in
adults, which further supports the rationale for studying the prevalence of
symptoms rather than diagnosed cases. The presence of wheeze during the last
twelve months strongly suggests asthma in children after the age of two years.”

16



BACKGROUND

Several studies have focused on childhood wheeze and have firmly established the
prevalence increase worldwide.”*

45
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Figure 1. International time trends in the prevalence of wheeze and asthma.

In 2001 the first reports that the prevalence of asthma was no longer
increasing in some areas arrived.”® A number of studies followed, some with data
from more than two time points, reporting no increase,”** > or even a decrease.!
* During the last ten to fifteen years, the prevalence increase thus seems to have
halted in several westernised regions.'’ "' > % % Still, there are slightly diverging
prevalence trends within the same geographical region, as observed in the UK.'**
For children age 13-14, the recent ISAAC phase I-III study reported a slight
decrease in the majority of Western European countries, but increases in most of
Eastern Europe."” The prevalence plateau seems to have occurred where the
prevalence increase was first observed, not where the prevalence was highest.
Hypothetically, as economic development continues in several underprivileged
regions, the prevalence of asthma will continue to increase and subsequently
eventually also halt.

17



BACKGROUND

RISK FACTORS FOR ASTHMA AND WHEEZE

The considerable geographical variation in the prevalence of and trends in asthma
and wheeze has naturally attracted much scientific attention, and studies comparing
different geographical regions and studies of regions with high economic growth
have contributed significantly.”*> The association with a westernised lifestyle
suggests that urbanisation and socio-economic status account for the increase in
asthma.'® * Of the large-scale attempts to explain the prevalence increase and the
geographical variations, the most influential one today is the hygiene hypothesis,”
which suggests that eatly life infections and exposure to microbes®*’ decrease the
risk of allergic sensitisation through immunomodulatory mechanisms.®® This is
supported by findings of lower prevalence of allergic sensitisation and, to some
extent, asthma among children raised in farming conditions,””" who have several
older siblings™ or who keep indoor pets.””” An increase in air pollution’*” and
lately also high body mass index (BMI) and a sedentary lifestyle”®' have also been
discussed as the main explanations for the prevalence increase and variation. To
date, there is no single explanation for the variations in asthma prevalence.
However, the confusion of asthma with allergic sensitisation, rhinitis and eczema in
wordings like “allergic/atopic disease” has very likely contributed to the
contradictory findings. Having multiple siblings may protect against allergic
sensitisation but predispose to wheeze through the exposure to multiple severe
respiratory infections. The importance of correct disease characterisation is
discussed below.

When studied in mote detail, a vast number of risk factors for childhood
asthma have been identified,”” some of which appear consistently across the
majority of studies. Allergic sensitisation, a positive family history of asthma, lower
respiratory tract infections, male sex, inhaled fumes such as passive tobacco smoke
or smoke from gas stoves or indoor wood fire, and low birth weight are all
established risk factors for childhood asthma and wheeze. * ¥ This thesis
focused mainly on two of the most important risk factors: allergic sensitisation and
a family history of asthma, which are presented in detail below.

Allergic and non-allergic asthma

Throughout the majority of studies of asthma in countries with a westernised
lifestyle, allergic sensitisation is the strongest risk factor for asthma in children.” ***
" 1n the literature, asthma is commonly regarded as an “allergic disease”, although
less than half of asthma in children is attributable to allergic sensitisation as
demonstrated in a recent review.”® However, this proportion varies to a great extent
globally, is positively related to gross national income,” and seems to decrease with
age.” The latter is in part a cohort effect, as the recent prevalence increase in
children will be catried to adulthood. The “allergic (atopic) march” refers to the
development of infant eczema, pre-school asthma and subsequent school-age

18



BACKGROUND

thino-conjunctivitis, in subjects with allergic sensitisation.'” However, far from all
sensitised subjects develop asthma, and the time span from sensitisation to
subsequent asthma is not well known. Asthma and allergic sensitisation have
different risk factors,” and asthma and different allergic conditions are inherited in
different patterns.'”" '"> Thus, asthma and allergic sensitisation have both shared
and separate features.

The division of asthma into allergic and non-allergic phenotypes, based on the
presence of allergic sensitisation'” was recognised more than 60 years ago.'™
Allergic asthma is associated with persistence of wheeze,” * ' more frequent
attacks of wheeze,'” and with wheeze requiring hospital admission.'” Interestingly,
higher levels of specific IgE seem to correlate with more frequent episodes of
wheeze."”” Also, subjects with allergic wheeze have more bronchial hyperreactvity
and evidence of airways obstruction (FEV%), and are more frequently diagnosed as
having asthma.'”

Moreover, the risk factor patterns for allergic and non-allergic asthma differ,
as environmental tobacco smoke, short time of breast feeding and respiratory
infections have been related to non-allergic but not to allergic asthma.”” %1% Also,
risk factors for allergic sensitisation such as parental allergy''' and urban living''?
will thus indirectly be related to allergic asthma. The histopathologic and
chemokine profiles of allergic and non-allergic asthmatic airways show both
similarities and differences.” ''* Allergic asthma is generally associated with higher
counts of airway eosinophils and lower counts of neutrophils'”® and thus responds
better to inhaled corticosteroids.'*""® Thus, there is some understanding of the
differences between allergic and non-allergic asthma, but the mechanisms are far
from fully elucidated.

Inheritance of asthma

A positive family history of asthma is also one of the most important risk factors
for asthma. According to a recent review, it increases the risk by 3-5 times.'”
Unlike several other risk factors, it is associated with asthma seemingly at all ages,’
#12021 which may in part be explained by an association with asthma persistence.'*
It is also associated with both allergic and non-allergic asthma.'” """ Unlike the
allergic and non-allergic asthma phenotypes, a family history of asthma does not
clearly define a distinct phenotype.

The complex and interesting genetic associations for asthma have only begun
to unravel, and epidemiologic studies of asthma inheritance serve to guide future
studies in this field. Clearly, asthma is a polygenetic disease and does not follow
mendelian inheritance patterns.'” Rather, it depends on interactions between genes
and environment'**'** as indicated by a high heritability'*" and co-existing strong
associations with environmental and lifestyle factors. The importance of these
factors is underlined by the prevalence increase, which occurred over too short a
time period for genetic changes to have taken place. So far, none of the identified
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BACKGROUND

predisposing genes, such as the 1L9R, IL4ARA, GPRA and ADRB2 genes, have
shown a very strong association with asthma.'” Important gene-environment
interactions have been observed for time of breast feeding,'” '’ environmental
tobacco smoke ! and pet allergen exposure.” > Some studies have addressed
the possibility of different effects of parental asthma and allergic disease,” "> while
others refer to “parental atopic disease”'® "** '*° where different conditions are
combined.

Parent-of-origin effects, i.e. whether maternal or paternal asthma confers the
. . . ’1’19 . . . .

greater risk, is still under debate.”” There is some evidence that maternal disease is
more important in children before the age of five,®! 33 13 whereafter the
. . . . 101 133 136-138
importance of paternal disease increases with age. However, thete are
studies demonstrating similar risks of paternal and maternal disease," '*’
a greater effect of maternal disease also in teenagers.”” One plausible mechanism is
that exposure to the mother is greater 7 utero and during breast feeding, leading to a
stronger association with maternal asthma in infants. Prolonged breast feeding by a
mother with asthma is seemingly associated with wheeze, impaired lung function
and airway inflammation in the child.'®'*'%

as well as

Even in the absence of parental asthma, asthma in a sibling could theoretically
increase the risk in the study child through several mechanisms, and this has some
support in epidemiological studies.” '**'** Sibling asthma may reflect the children’s
shared risk environment in the home. Also, the possibility of asthma genes with
limited penetrance only giving rise to a symptomatic phenotype in a child’s sibling
and not in the parents cannot be excluded. Moreover, “silent” asthma genes in the
parents can interact with the environment of their children — which is probably an
important explanation of the asthma epidemic — and manifest as asthma only in the
studied child and its siblings. Finally, increased awareness may lead to detection of
asthma in the study child and its siblings, which in the parents was not recognised
as asthma but rather as sub-clinical symptoms.

ASTHMA — NOT A SINGLE DISEASE ENTITY

As mentioned previously childhood wheeze and asthma are heterogeneous
conditions, and causative factors, age at onset, natural history, severity, eliciting
factors, remission probability and responsiveness to medications vary between
individuals. In response to the question “What is asthma?”, it has even been
suggested to “abandon asthma as a disease concept” and replace it with a syndrome
concept.”” " A broad disease definition, however, enables the researcher to identify
more heterogeneous subgroups in order to eliminate some of the “noise” present
in the research field. A phenotype refers to certain visible characteristics resulting
from gene-environment interactions.'* Asthma has been phenotyped on the basis
of onset age and prognosis,” ' '* severity (e.g. the GINA classification),'*®
biomarker profile (e.g. eosinophilic/neutrophilic asthma),'* risk/trigger/prognostic
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factors (e.g. allergic sensitisation)”” and clinical presentation (e.g. cough-variant
asthma and exercise-induced asthma). This thesis was not focused on asthma
phenotypes, but that subject still has important implications for the general
discussion.

LONGITUDINAL STUDIES OF CHILDHOOD ASTHMA

Asthma during the school ages has not been studied to the same extent as infant
asthma. There have been several cross-sectional but fewer longitudinal studies of
school age children. However, among the available longitudinal studies of
childhood asthma through adolescence and into adulthood, a few studies have
contributed outstandingly to the present knowledge. Three of these are presented
below.

The British 1958 birth cohort study’’ enrolled 18558 subjects born in 1958
and is at present the longest follow-up of childhood wheeze with repeated
assessments. It has contributed importantly to the knowledge of the natural history
of asthma: Of children with wheeze before age seven the prevalence of wheeze was
50% (age 7), 18% (age 11), 10% (age 106), 10% (age 23) and 27% (age 33),
illustrating that remission in adolescence is often transient.”” Children with wheeze
before the age of seven but with no wheeze at ages 17, 23 or 33, still had an
increased risk of reduced lung function at age 33,"" and of wheezing at age 42."°' A
number of risk factors for childhood wheeze were identified while allergic
sensitisation was constantly associated with wheeze also in adolescents and adults.
Allergic sensitisation and cigarette smoking were associated with subsequent relapse
of childhood wheeze.”

The Dunedin Multidisciplinary Health and Development Study” followed a
birth cohort of 1037 children from age three and onwards. Among the 613 study
members remaining in the study at age 26, 27% were currently wheezing, and 73%
and 51% had experienced at least one or more than one wheezing episode,
respectively. Nearly half of current wheezers at age 26 had a previous remission
period and only 17% had no wheeze before age 26, underlining how asthma
typically develops before adulthood. Late-onset wheeze, allergic sensitisation and
airway hyperresponsiveness at age nine were associated with persistent or relapsing
wheeze at age 26. The findings were similar to the small study of high-risk children
in Poole, UK."* No loss of lung function occurred after school age, consistent with
the Melbourne Asthma Study.” This latter study also found that loss of lung
function was most pronounced in subjects with severe asthma and that children
with infrequent episodes of wheeze had milder asthma as adults.

In the Tucson Children’s Respiratory Study 1246 children born in 1980-84
were enrolled at birth," thus providing detailed knowledge of very early life events
such as respiratory infections and early allergic sensitisation. Its main contribution,
however, has been in the field of phenotyping asthma from age at onset and
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prognosis. At age six, the study children were divided into never wheezers (no
previous wheeze), transient early wheezers (wheeze before age three but not at age
six), late-onset wheezers (onset after age three) and persistent wheezers (wheeze
both at ages three and six). Transient early wheeze was associated with low
maternal age and maternal smoking.”” Wheeze in adolescence (persistent and late-
onset wheeze) was divided into atopic and non-atopic (mainly viral) wheeze on the
basis of allergic sensitisation.”” At age 16, persistent and transient early wheezers
both had impaired lung function, although the latter group was symptom-free."
Late-onset wheezers, however, had normal lung function.

ALLERGIC SENSITISATION

Allergic sensitisation, or atopy, refers to the development of specific antibodies of
the E subclass (IgE) against allergens."” The term “allergic sensitisation” is used
throughout this thesis, except in papers I and II where “atopy” was used. This
nomenclature is only applicable to individuals where specific IgE against allergens
is objectively demonstrable, directly by serum analyses or indirectly by skin-prick
tests.'” The correlation between direct and indirect methods in detecting allergic
sensitisation is high.'> '

The prevalence of allergic sensitisation, like asthma, in children displays a
significant global variation. The prevalence of a positive skin test varied from 2% in
rural Ghana to 45% in Hong Kong, China.”” In Sweden the prevalence, depending
on the age of the participants, was 20-27%,” 2 ¢ 57 with the higher prevalence
in northern study centers. This is quite similar to reports from Iceland, Italy and
Germany.”” The prevalence of allergic sensitisation has increased according to
several studies in children'” "** and adults,' while other recent studies report no
increase or a decrease.”” ** ¥ %' Allergic sensitisation has a strong genetic
component,'' '* although environmental risk factors such as tobacco smoke, have
been demonstrated.'” Prenatal exposure to farming conditions,'™ ' keeping
indoor furred pets” and having multiple siblings'® " have all been associated with
decreased risk for allergic sensitisation, although the results are far from
unanimous.'® '’ These and similar observations of a protective effect of microbial
exposure and infections gave rise to the hygiene hypothesis mentioned previously.
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NORTHERN SWEDEN

The study area was three municipalities in the northernmost province of Sweden,
Nortbotten. This geographical region is characterised by a cold (average yearly
temperature around 0°C), dry climate, which creates indoor environments virtually
free of mites and cockroaches. In 1996 the prevalence of allergic sensitisation at age
7-8 was 21%” which conforms to previous findings in Sweden,” '* and the
cumulative incidence over the next four years was 14%."" Owing to the absence of
mites,'”" furred pets and pollen dominate the sensitisation profiles.”’ This has been
used as part of the methodology in a previous thesis from this cohort.'”

The prevalence of physician-diagnosed asthma at age 7-8 in the first OLIN
paediatric cohort (1996) was 6%.* The incidence from ages 7-8 to 8-9 was
9/1000/year'” but slightly lower until age 10-11.” The prevalence of wheeze in the
last twelve months was 12%,” which conforms well to recent findings in 6-7-year
olds in central Sweden where the prevalence was 10% in two cohorts studied eight
years apart."’ The major risk factors for asthma at age 7-8 in the first study cohort
were allergic sensitisation and a family history of asthma.”

The two paediatric study cohorts which this thesis are based on were part of
the Obstructive Lung Disease in Northern Sweden (OLIN) studies. These started
in 1985 with a study of adult asthma and chronic bronchitis,'”* and has since
expanded to enrolling more than 50000 subjects at any time point in both cross-
sectional and longitudinal studies of obstructive airway diseases including asthma,
chronic obstructive pulmonary disease and obstructive sleep apnoea, allergic
sensitisation and its molecular epidemiology, health economics and quality of life.
To date the OLIN studies have resulted in seven doctoral theses,' ' two of
which'” ' were based on the first paediatric cohort also studied in this thesis. At
present the OLIN project is involved in international collaboration worldwide,
from the United States in the west to New Zealand in the east, and has been
included in international doctoral theses.'™ "™ OLIN is one of few studies where
large population-based samples have been followed for more than 20 years. Other
examples are the Bergen-Hordaland studies in Norway'® and the Po River Delta
and Pisa epidemiological studies in Italy.”” '** Respiratory diseases have also been
included as part of a larger study subject area, as in the Copenhagen City Heart
Study.'®
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AIMS

The overall aims of this thesis were to study the occurrence and change over time
of wheezing conditions, asthma, allergic diseases and allergic sensitisation in
primary school children, and to explore the associations with possible determinants
of wheeze and asthma.

SPECIFIC AIMS

Disease and risk factors by age from age 7-8 to 11-12

To study the development of prevalence of wheeze and asthma
To measure the remission of asthma

To explore the assocition of asthma and wheeze with possible risk factors
and to compare the risk factor patterns between ages 7-8 and 11-12

Disease and risk factors at age 7-8 by time from 1996 to 2006

To study time trends in the prevalence of wheezing indices, asthma,
rhinitis and eczema, as well as allergic sensitisation

To investigate trends in risk factors parallel to trends in prevalence

To evaluate sex-specific time trends in asthma and wheeze and the
associated risk factors

Inheritance of asthma

To assess the impact of different aspects of a family history of asthma
and allergic disease on asthma at age 7-8

To evaluate parent-of-origin effects

To explore differences in the impact of heredity by sex and sensitisation
status of the child
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METHODS

The studies included in this thesis applied epidemiological methods to two large
population-based samples of children in Northern Sweden, the OLIN paediatric

cohorts I and II.

STUDY AREA AND POPULATIONS

The first two papers in the thesis (I and II)
are based on the first OLIN paediatric
study, starting in 1996. The following two
papers (II1I-1V) are based on comparisons
between the 1996 cohort and the second
OLIN paediatric study, which started in
2006. Both paediatric  studies were
conducted in Kiruna, Luled and DPited,
three of the largest municipalities of
Nortrbotten, Sweden. Kiruna, an inland
municipality, had 26000 inhabitants in
1996. Luleda and Pited are coastal
municipalities, with 70000 and 40000
inhabitants respectively in 1996.

First paediatric cohort

The first OLIN paediatric study had the
purpose  of  surveying  respiratory
symptoms, asthma, and allergic conditions
during school age, and further to identify
associated risk factors.

In 1996, all school children in first
and second grades (n=3525, age 7-8 with
few exceptions) in the three municipalities
were invited to answer a parental
questionnaire, discussed below. The
children in Kiruna and Luled were also
invited to skin prick testing.
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These school classes were then followed longitudinally so that each year all children
in the classes were invited, i.e. they were treated as an open cohort with repeated
cross-sectional assessments while also maintaining the original cohort for
longitudinal analyses. The children were followed through yeatly questionnaires and
repeated skin prick testing until the end of upper secondary school. This thesis
includes the study years 1996-2000. The participation rate was 97% yearly, as
n=3430, n=3453, n=3446, n=3406 and n=3395 children participated each year
1996-2000. Of the 3430 patticipants in 1996, 3151 (92%) also participated in 2000.
Details on participation are given in table 1 and figure 3.

Second paediatric cohort

In 2006, as in 1996, all children in first and second grade (median age 7-8) in the
same three municipalities were again invited to a parental questionnaire. Birth rates
were lower in the late 1990’s, and of the 2704 invited children 96% (n=2585)
participated. Skin prick tests, discussed below, were also performed using the same
method as in 1996.

1996 1997 1998 1999 2000 2006/2007
Age 7-8 Age 8-9 Age 9-10 Age 10-11 Age 11-12 — > Age 18-19
; Q: 670 . . . Q: 643
Kiruna SPT 617 Q: 658 Q: 655 Q: 648 spriees [
3 Q: 1757 . . . Q: 1754
Lulea SPT 1531 Q: 1743 Q: 1757 Q: 1722 sPr1ser
Pited Q: 1003 Q: 1052 Q: 1034 Q: 1036 Q:992 [——»
2006
Age 7-8
; Q: 509
Kiruna | o1 476
8 Q: 1350
Lulea SPT: 1224
Pited Q:726

Figure 3. Number of participating children in the two OLIN paediatric cohorts by study centre.
Q: questionnaire, SPT: skin prick test.
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QUESTIONNAIRES

The questionnaire was based on the International Study of Asthma and Allergy in
Childhood (ISAAC) core questions.®” The original ISAAC project questionnaire
was developed using standardised, comprehensible and translatable questions for
the study of asthma and allergies around the world. The eleven-page parental
questionnaire used in the OLIN paediatric study had added questions about
symptoms of wheeze and allergic conditions, physician’s diagnoses of asthma,
allergic rhinitis and eczema, medication use and possible determinants of disease,
and was distributed by the children’s teachers. The questionnaire has been
described in detail.” '™ The same questionnaire was used in 1996 and 2006, with a
few questions added or removed (e.g. questions about new medications available in
2006 and additional questions about food allergy). The outcomes and risk factors
included in this thesis were identical in 1996 and 2006.

Clinical validation

A clinical validation of the questionnaire was performed in a subset of 215
symptomatic and 104 randomly selected healthy children in 1997. The question of
physician-diagnosed asthma had =99% specificity and ~70% sensitivity when
compared to predefined criteria for a diagnosis of childhood asthma, and
comparisons with local paediatricians’ assessments gave similar results. The
validation has been described in detail by Ronmark ez @/’ """ " and is mentioned
here for confirming the validity of the questionnaire results.

Table 1. Participants in the first and second OLIN paediatric studies and the
study methods.

First OLIN paediatric study Second study
City 1996 1997 1998 1999 2000 2006
Questionnaire (n) | KLP 3430 3453 3446 3406 3389 2585
% of invited 97% 98% 98% 97% 97% 96%
% qirls 49% 49% 49% 49% 49% 48%
Validation KLP 258

Skin prick test KL 2148 2155 1700
% of invited 88% 88% 90%
% qirls 50% 48% 50%

Serum KLP 228 194
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SKIN PRICK TESTS

The children in Kiruna and Luled were invited to skin prick tests for allergic
sensitisation. The tests were performed in the first cohort in 1996 and 2000 with a
participation rate of 88% each year (n=2148 and n=2155 in 1996 and 2000
respectively). Similarly, in 2006 the children in the second cohort in Kiruna and
Luled were invited and 90% (n=1700) participated.

Methodology

Testing was performed identically on all occasions using a lancet on the forearm,
following European Academy of Allergology and Clinical Immunology (EAACI)
recommendations.'® Ten standard allergens were used: birch, timothy, mugwort,
cat, dog, horse, Dermatophagoides pteronyssinus, D. farinae, Cladosporium herbarnm and
Alternaria alternata, with histamine 10 mg/ml as positive control and glycerol as
negative control (Soluprick, ALK, Hersholm, Denmark). The potency of the
allergens was 10 HEP (histamine equivalent prick test) except the two moulds,
which were 1:20 Weight/ volume. A mean wheal diameter of 23 mm measured after
15 minutes was considered positive, and allergic sensitisation was defined as at least
one positive test. Three specifically trained study nurses performed the testing in
1996 (LG, KKB, ER) and in 2000 (KKB, AJ, ER). In 2006 the testing was carried
out by two specifically trained study nurses (SS, ER) and the present author. The
same study supervisor attended the testing on all three occasions.

Serum validation

A validation of the skin prick tests was performed in 1997 in a stratified sample of
228 children from the first cohort. This has been described in detail previously.'”
7219 Likewise, in 2006 serum was drawn from a sample of 50 children from the
second cohort (unpublished data). On both occasions, the sensitisation profiles

assessed by CAP showed an excellent cortrelation between a wheal size of 23 mm
and specific IgE >0.35 1.U./ml.
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DEFINITIONS

The variables of importance to this thesis are described below, using the translated
question where appropriate. All study variables except allergic sensitisation were
based on the questionnaire reports. Synonymous definitions appearing in individual
papers are also given.

Outcomes
FEver wheeze — “Has the child ever had wheezing or whistling in the chest?”.""’

Current wheeze — Wheezing symptoms during the last twelve months prior to the
study (named “wheeze in the last 12 months” in papers I and 11).*

Infrequent/ frequent wheeze — Three or fewer/four or more episodes of wheeze during
the last twelve months.

Wheeze before age 7-8 — Report of ever wheeze but not current wheeze at age 7-8
years.

Ever asthma — “Has the child ever had asthma?”.'®’

Physician-diagnosed asthma — “Has the child been diagnosed by a physician as having
asthma?”.®

Asthma medications — “During the last twelve months, how often has the child taken
medicines for asthma?”.*

Current asthma — Physician diagnosed asthma and either current wheezge or use of asthma
medications, or both.”’

Remission from asthma — Current asthma in the previous year and no report of
wheezing or use of asthma medications in the present questionnaire.

Rbinitis symptoms — “Has the child suffered from sneezing, runny nose or nose
blocking without having a cold in the last twelve months?”.'"

Eczema symptoms — An itching rash persisting for at least six months, and “Has the
child had this rash at any time in the last twelve months?”.'"’

Physician-diagnosed rhinitis (eczema) — “Has the child been diagnosed by a physician as
having rhinitis? (eczema)”.”’

Allergic sensitisation — At least one positive skin prick test (23 mm). (named “afopy” in
paper 11).”
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Risk factors

Family bistory of asthma (atopy) — Past or present asthma (allergic rhinitds and/or
eczema) in the child’s parent(s) or sibling(s).”

Parental asthma (atopy) — Past ot present asthma (allergic rhinitis and/or eczema) in
the child’s mother or father.

Early city living — Living in a city during the child’s first year in life.
Damp home — Past or present indoor moisture damage or moulds.”’

Road within 200 m — Past or present large road or bus stop within 200 meters from
the child’s home.

Maternal smoking — Mother currently smoking.”
Cat (dog) at home — Past or present having kept a cat (dog) in the child’s home.”

Respiratory infections — A history of pertussis, croup, pneumonia or severe respiratory
infections (e.g. respiratory syncytial (RS) virus).'”

EPIDEMIOLOGICAL METHODS

The papers I-IV were all based on cross-sectional data. However, paper I also
included data on four-year cumulative incidence and remission of asthma in the
1996 year cohort. Prevalence was measured in all children participating in the
questionnaire, and missing answers to questions about symptoms and/or
conditions were considered negative. However, there were few missing answers to
the most important prevalence questions, e.g. 0.9% for ever wheeze, 0.7% for
current wheeze, 2.2% for ever asthma and 2.9% for physician-diagnosed asthma in
1996. In assessing exposures or risk factors, missing answers to the question at
issue were excluded from the analysis. Prevalence and risk factors at age 7-8 have
been reported from the 1996 cohort previously.” """ '"® However, paper I compared
these prevalence and risk data from age 7-8 with data from 11-12 years of age;
paper 1II studied in detail the heredity relationships of asthma, and papers 1I-IV
compared prevalence and risk data at age 7-8 in the 1996 cohort with the 2006
cohort.
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STATISTICAL PROCEDURES

For all original papers included in this thesis, the author managed the database and
conducted all analyses.

Prevalence, incidence and risk assessment

In prevalence comparisons and univariate risk analyses, the two-sided y” Test was
used (with continuity correction if expected cell count was 5-10 and using Fisher’s
Exact Test if expected cell count was =5). P<0.05 was considered statistically
significant, and P<0.10 was considered borderline significant. In univariate risk
analyses, risk ratios (RR) or odds ratios (OR) were calculated, including their 95%
confidence intervals (CI).

Multivariate analyses by binary logistic regression models were used to
calculate odds ratios with 95% confidence intervals. Hence, all multivariate analyses
were limited to questionnaires with complete data for all questions included in the
model, and to the skin prick tested children where allergic sensitisation was
included in the model. In paper II the multivariate model did not include allergic
sensitisation and thus data from the entite 1996 cohort was analysed. Four-year
cumulative incidence of physician-diagnosed asthma and of allergic sensitisation
was calculated in paper 1. The population at risk was defined as participating
children free of the condition in 19906, participating in the questionnaire and the
skin prick test also in 2000. All prevalence, incidence and risk analyses were
performed using the Statistical Package for Social Science (SPSS) software version
11.5.0 (SPSS Inc, Chicago, 1L, USA).

Population attributable fraction

In paper 1V, adjusted population attributable fractions were calculated. The
population attributable fraction (PAF) estimates the proportion of disease in the
population attributable to each exposure, using the formula PAF = (p[t-1])/(p[t-
1]+1)*100 where p is the exposed proportion in the population, and r is the relative
risk of disease in the population. Adjusted population attributable fractions (aPAF)
were calculated from the multivariate risk factor model presented in paper IV, thus
adjusting for covariance between risk factors. The method described by Eide ez a/”
was applied, using the aflogit procedure in STATA 9.1 (STATA Corp, Texas, USA).
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Special remarks

In paper I, prevalence was measured each year 1996-2000, i.e. the study was treated
as an open cohort. Risk factors significantly associated with asthma 1996 or 2000 in
univariate risk analysis were included in a binary logistic regression model. In paper
11, risk factors significantly associated with asthma in the multivariate analysis from
paper I were included as covariates in a multivariate model for studying family
history of asthma. However, allergic sensitisation was not included since it limited
the study cohort size and did not significantly affect the relationship between
parental disease and asthma in the child. Several interaction terms were also tested
in the binary logistic regression analyses.

In paper III, prevalence was compared between the 1996 and 2006 cohorts
and between boys and girls separately. Sex-specific trends in prevalence of disease
and prevalence of risk factors were tested. The boy-to-gitl ratio in exposure to each
risk factor was tested. Multivariate relationships were calculated, and interaction
term risk factor * sex was tested in both cohorts. In paper IV, prevalence,
univariate and multivariate relationships were calculated in the 1996 and 2006
cohorts, and similarly in papers I and II. The adjusted population attributable
fraction (aPAF) above was also calculated.
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These studies mainly focused on prevalent wheeze and asthma and risk factors for
these conditions. Prevalence and risk factors by age were studied repeatedly in the
open cohort starting in 1996. Further, prevalence and risk factors by #ime were
studied by comparing the two cohorts of 7-8 years old children. Finally, the
importance of a family history of asthma was studied in detail in the first cohort.

PREVALENCE BY AGE (PAPER I)

The 1996 cohort was followed by yearly questionnaires as an open cohort, i.e. all
children in the respective school classes were invited each year. The prevalence of
physician-diagnosed asthma increased significantly from 5.7% at age 7-8 to 7.7% at
age 11-12 (P<0.01) (table 2). The prevalence of ever asthma increased similatly,
from 6.4% to 9.3%, P<0.01. Both conditions were statistically significantly more
prevalent in boys than in girls each year. Current wheeze on the contrary decreased
significantly from 11.7% at age 7-8 to 9.4% at age 11-12, P<0.01. The proportion
of current wheezers diagnosed with asthma by a physician concurrently increased
from 44% to 60%.

Life-time prevalence

The life-time prevalence (children reporting a condition in the present or in any
previous questionnaire) increased more by age than did the point prevalence (table
2). At age 11-12 34.7% of the children had reported ever wheeze at some time
point, and 9.6% had reported physician-diagnosed asthma.

Remission

From ages 7-8 to 11-12 approximately 10% of children reporting current asthma
the previous year reported no wheeze or medication use the next year. However,
half of these children had subsequent relapse, yielding a 5% yearly persistent
remission. The cumulative four-year remission was 25.5% with no difference
between boys and girls (P=0.96) or between children with and without a family
history of asthma (P=0.61). It was, however, significantly related to allergic
sensitisation: The four-year cumulative remission was 44.9% among non-sensitised
and 17.5% among sensitised children, P<0.01.
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Table 2. Prevalence (%), life-time prevalence and asthma remission from
age 7-8to 11-12.

Age (years)
7-8 8-9 9-10 10-11 11-12 7-8v 11-12
n=3430 n=3453 n=3446 n=3406 n=3395 P-value

Prevalence
Ever wheeze 21.3 22.0 225 21.8 19.8 0.383
Ever asthma 6.4 7.7 8.9 9.4 9.3 <0.001
Physician-diagn asthma 5.7 6.5 7.1 7.7 7.7 <0.001
Current wheeze 11.7 10.7 10.2 9.7 9.4 0.001
Life-time prevalence
Ever wheeze 210 27.1 30.8 33.0 34.7 <0.001
Physician-diagn asthma 5.7 7.0 8.0 8.7 9.6 <0.001
Remission - 10.2 10.3 7.5 11.8 -
Lasting remission - 4.0 6.2 5.2 - -

RISK FACTORS BY AGE (PAPER I)

Multivariate relationships at ages 7-8 and 11-12 (table 3) were calculated using risk
factors statistically significant in univariate analysis. For current asthma, allergic
sensitisation was the strongest factor at both assessments, OR 4.9 (3.3-7.2) and 5.6
(3.9-8.2) with no difference between sexes. A family history of asthma was the
second strongest risk factor, OR 3.0 (2.1-4.5) at age 7-8 and 2.8 (2.0-3.9) at age 11-
12, and tended to differ between boys (OR 2.2 [1.3-3.7]) and gitls (OR 5.0 [2.7-9.4])
at age 7-8. Male sex, low birth weight, respiratory infections and living in a damp
house were all significant risk factors for current asthma at age 7-8.

When the children were four years older, howevet, several risk factors had lost
statistical significance and only allergic sensitisation, a family history of asthma and
ever having had a cat in the home (OR 0.5 [0.3-0.9]) were significantly associated
with current asthma. Interestingly, consuming seven or more citrus fruits per week
in the winter season was significantly inversely related to current asthma at age 11-
12 (not tested at age 7-8), OR 0.6 (0.4-0.97). Current wheeze and physician-
diagnosed asthma (paper I, table 3) were also studied and showed risk factor
patterns similar to those of current asthma, but generally with lower odds ratios
and wider 95% confidence intervals, indicating lower specificity.
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Table 3. Risk factors for current asthma at ages 7-8 and 11-12 by
multivariate analysis.

Age 7-8 Age 11-12

Risk factor OR 95% ClI OR 95% ClI
Male sex 1.58 1.07-2.33 1.18 0.83-1.69
Family history of asthma 3.04 2.07-4.47 2.78 1.96-3.94
Breast-fed <3 months 1.26 0.81-1.97 1.12 0.73-1.72
Birth weight <2500g 2.57 1.22-5.40 0.91 0.37-2.28
Respiratory infections 2.14 1.40-3.27 2.20 0.90-5.37
Maternal smoking 1.50 0.99-2.26 1.41 0.95-2.08
Cat ever at home 0.71 0.43-1.17 0.54 0.34-0.86
Living in damp house 2.18 1.45-3.28 0.86 0.36-2.05
Allergic sensitisation 4.88 3.31-7.20 5.63 3.88-8.18
Citrus fruits/week <2 - - 1.00

3-6 0.89 0.60-1.31

27 0.58 0.35-0.97

PREVALENCE BY TIME (PAPERS IIl AND 1V)

The study from 1996 was repeated in 2006 using identical methods to assess time
trends in asthma and wheeze (table 4). There were no statistically significant
increases in the prevalence of current wheeze (11.7% to 13.0%, P=0.13), infrequent
current wheeze (6.2% to 6.8%, P=0.38) (paper III table 2) and sleep-disturbing
wheeze (5.1% to 5.9%, P=0.18). Current use of asthma medications, however,
increased significantly (7.1% to 8.7%, P=0.02), as did physician-diagnosed asthma
(5.7% to 7.4%, P=0.01). Lifetime prevalence of several asthma indices increased,
e.g. ever wheeze (21.3 to 24.1%, P<0.01).

Similarly, the prevalence of current symptoms of allergic rhinitis and eczema
did not increase statistically significantly, despite increases in the prevalence of
diagnoses of these conditions. This occurred parallel to a considerable increase by
45% in the prevalence of allergic sensitisation, from 20.6% to 29.9%, P<0.01. This
increase in prevalence of allergic sensitisation was evenly distributed (P=0.82)
between wheezing (from 40% to 54%, P<0.01) and non-wheezing (18% to 26%,
P<0.01) children.

Of children with wheeze only before age 7-8, a larger proportion had a
physician-diagnosed asthma in 2006 (25%) than in 1996 (14%), P<0.01. Moreover,
current wheeze and/or use of asthma medications decreased significantly among
children with physician-diagnosed asthma, or with ever asthma, from 1996 to 2006
(paper 111, figure 2).
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Table 4. Prevalence (%) of asthma, symptoms and allergic sensitisation
in 7-8 year-old children in 1996 and 2006.

1996 2006 % change P-value
Current wheeze 11.7 13.0 +11.1 0.128
Sleep-disturbing wheeze 5.1 5.9 +15.3 0.184
Current asthma 5.3 6.1 +15.1 0.184
Physician-diagnosed asthma 5.7 7.4 +28.6 0.010
Current asthma medications 7.1 8.7 +23.9 0.016
Current rhinitis symptoms 14.0 15.2 +8.9 0.177
Current eczema symptoms 27.2 25.8 -5.2 0.215
Rhinitis diagnosis 6.5 7.8 +20.2 0.049
Eczema diagnosis 13.4 15.2 +13.4 0.048
Allergic sensitisation 20.6 29.9 +45.1 <0.001

Sex-specific prevalence trends

When the prevalence trends were stratified by sex, it was found that current
wheeze, infrequent wheeze, sleep-disturbing wheeze, use of asthma medications
and physician-diagnosed asthma all increased statistically significantly in boys, while
none of these indices suggestive of asthma increased significantly in girls (figure 4
and also paper III table 3). Hence, the statistically significant prevalence increases
as well as non-significant tendencies of increase in prevalence of current conditions
observed from 1996 to 20006, were confined to boys.

However, lifetime prevalence of several asthma indices increased in both
sexes (paper III table 3). Wheeze only before age 7-8 was unchanged in boys
(P=0.69) but increased in gitls (P<0.01). Interaction term sex * study year was
statistically significant for current wheeze (P=0.02) and bordetline significant for
wheeze before age 7-8 (P=0.006). Nevertheless, a 45% increase in the prevalence of
allergic sensitisation occurred both in boys and in gitls, respectively (figure 4).
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Figure 4. Prevalence in 7-8-year-old boys and girls in 1996 and 2006 respectively.

RISK FACTORS BY TIME (PAPERS Il AND V)

Trends in risk factors from 1996 to 2006 were measured as prevalence of the risk
factor and as strength of association (odds ratio) (paper IV). The strongest risk
factors for current asthma in 1996 and 2006 were allergic sensitisation (OR 4.3 and
OR 3.7) and parental asthma (OR 3.1 and 4.7). For current wheeze, the strongest
factors were respiratory infections (OR 3.3 and 4.6) and allergic sensitisation (OR
3.4 and 3.6). Ever cat at home was significantly negatively associated with current
wheeze both years, and with current asthma in 1996.

Using these measures, the adjusted population attributable fraction, aPAF,
was calculated, estimating the population-level impact of each risk factor. For
current asthma (figure 5), from 1996 to 2006 the most important risk factors were
allergic sensitisation (aPAF 35% to 41%), parental asthma (aPAF 27% to 45%) and
respiratory infections (aPAF 36% to 32%). In 1996 male sex, early city living, damp
home and maternal smoking all had aPAF:s 14-20%. In 2006, however, the
importance of eatly city living, damp home and maternal smoking had all decreased
to near zero, and this was due to a combination of decreased prevalence and
strength of association. The significant negative association of having a cat in the
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home in 1996 also had disappeared by 2006. In all, the model explained more than
85% of current asthma in 1996 and 20006.

For current wheeze (Paper IV, figure 2), the most important risk factor was
respiratory infections, aPAF 51% and 41% in 1996 and 20006, respectively. The
importance of allergic sensitisation increased from 24% to 34%, while that of
parental asthma was level at 14% to 15%. Male sex was not significantly associated
with current wheeze in 1996, while in 2006 it explained 25% of current wheeze,
suggesting sex-specific prevalence trends in current wheeze. The entire risk factor
model explained approximately 78% of current wheeze in 1996 and 2006.

Current asthma
01996
80 -
m 2006
60 -
40 -
g 20 -
('8
g
S 0+
20 {4 Male sex Parental Early city Damp home Maternal Evercatat  Respiratory Allergic
asthma living smoking home infections  sensitisation
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Figure 5. Adjusted population attributable fractions (%) of current asthma in 7-8-year-old
Children in 1996 and 2006 respectively.
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Risk factors in boys and girls

As prevalence trends in current wheeze 1996-2006 were significantly different
between boys and girls, multivariate risk analyses stratified by sex were performed
(paper 1II). Only factors significantly associated with current wheeze in univariate
analysis were included. In 1996, the majority of risk factors were more prevalent in
girls (table 4). In 2006, however, the boy-to-girl ratio in exposure to all studied risk
factors had increased by 2-19%. This was seen for parental asthma (+15%) and
respiratory infections (+19%), both strong risk factors, as well as for weaker risk
factors like maternal smoking (+19%) and damp home (+13%). A significant risk
interaction by sex was observed in 2006 for ever cat at home, which was a
significant negative factor in girls but not in boys, interaction term P=0.02.

Table 5. Risk factors for current wheeze in 1996 and 2006 by multivariate
analysis, stratified by sex. Boy-to-girl (B:G) prevalence ratio and relative
change in this ratio for each risk factor.

1996 2006

OR (95% CI Prev. OR (95% CI Prev. B:_G
Boys (B) Girls (G) B:G Boys (B) Girls (G) B:G d:ztrl]cée
Parental asthma ~ 2.0 (1.3-3.1) 25(1.6-3.9) 097 22(1.4-34) 21(1.1-36) 111 +15%
Birthw.<2500g  1.9(0.8-4.4) 25(1.1-5.7) 0.83  05(0.1-2.1) 1.3(0.3-47) 092 +12%
Respir. infections 2.7 (1.7-4.3) 4.2(2.4-7.2) 100  4.6(3.0-7.1) 3.4(2.2-6.9) 1.19 +19%
Maternal smoking 1.5(0.98-2.3) 1.3(0.9-2.1) 0.90 0.9(0.5-1.6) 1.8(0.9-3.8) 1.07 +19%
Damp home 1.7(1.1-2.7) 20(1.2-3.1) 0.89 1.2(0.7-2.1) 2.0(0.97-4.3) 1.00 +13%
Evercatathome 0.7 (0.4-1.2) 0.6(0.4-1.1) 0.87 *1.0(0.6-1.7) 0.2(0.1-0.6) 0.95 +8%
Allergic sens. 29(1.9-45) 36(23-57) 117 29(1.9-44) 432475 120 +2%

* Significant interaction by sex, P=0.016

HEREDITARY ASTHMA AND ALLERGIC DISEASE

(PAPER II)

The 1996 cohort was used for an in-detail study of the epidemiological aspects of
asthma inheritance (paper II).

Prevalence in the children and their families

As previously stated, the prevalence of current asthma in the 1996 cohort was
5.3%. In children with at least one parent with allergic disease (allergic rhinitis or
eczema), the prevalence of current asthma was 7.2%. If both parents had allergic
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diseases, the prevalence was 14.0%, similar to the prevalence if at least one parent
had asthma, 12.7%. If both parents had asthma, the prevalence of current asthma
in the children was 35.7%. The prevalence of asthma among the parents was 9%,
while the prevalence of allergic disease was 34.5% in the mothers and 26.5% in the
fathers.

Adjusted risks of hereditary disease

Using a multivariate model based on the statistically significant risk factors for
current asthma in 1996, independent relationships with hereditary asthma were
calculated (table 6). For current asthma at age 7-8, a family history of asthma was a
stronger risk factor, OR 3.3 (2.4-4.5), than a family history of allergic disease, OR
1.9 (1.3-2.8). Maternal and paternal asthma yielded OR 3-4, respectively. The
significant association with sibling asthma disappeared if children of asthmatic
parents were omitted, and sibling asthma had no additional effect if at least one
parent had asthma. Having two parents with asthma was a strong determinant, OR
10.0 (4.4-22.9). Allergic disease in both parents on the other hand only yielded OR
2.7 (1.8-3.9).

Table 6. A family history of asthma and of allergic
disease as risk factors for current asthma by multivariate
analysis. Mother (M), father (F) and sibling (S).

Positive family history of

Asthma* Allergic disease**

OR (95% Cl) OR (95% ClI)
MorForS 3.3(2.4-4.5) 1.9 (1.3-2.8)
M 2.8 (1.9-4.1) 1.5 (1.1-2.1)
F 3.7 (2.6-5.4) 2.0 (1.5-2.8)
S 1.9 (1.3-2.8) 1.2 (0.9-1.7)
F+S 3.5 (1.7-7.4) 1.5 (1.0-2.2)
M+S 2.9 (1.5-5.4) 1.6 (1.1-2.2)
M+F 10.0 (4.4-22.9) 2.7 (1.8-3.9)
M+F+S 9.2 (2.7-31.3) 2.3(1.4-3.7)

* Corrected for damp house, birth weight <2500 g, male sex and respiratory infections.
** Also corrected for parental asthma.
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DISCUSSION

The discussion in this thesis is divided into two parts: first, a discussion of the
methodology used and second, a discussion of the main findings.

DISCUSSION OF METHODOLOGY

A thorough digression on the methods used in a study is absolutely necessary to
understand the strengths as well as the limitations of its findings. This section is
divided according to the distinct study features, which in turn cover the subjects of
internal and external validity, reliability, random error and bias.

Cross-sectional and longitudinal designs

Longitudinal studies have several advantages over cross-sectional studies in risk
factor assessments, as exposure can be recorded prior to disease occurrence. The
first OLIN paediatric study combined the longitudinal (closed cohort) and cross-
sectional (open cohort) design, while the second paediatric study was cross-
sectional. When the cross-sectional design was used, exposure and outcome
variables were chosen to introduce a longitudinal element: Several exposures such
as birth weight, time of breast feeding and parental asthma are unchanged over
time, while several outcome variables were chosen to reflect present conditions,
such as “current” asthma or wheeze. Moreover, most of the risk factors tested have
been reproduced in several previous studies, both cross-sectional, longitudinal and
experimental. In the study of time trends, repeated cross-sectional studies of similar
populations using identical methods is currently the preferred method.

Longitudinal studies may also have major limitations, the most important
being attrition, the “study effect” and the “cohort effect”. Study attrition not only
lowers the statistical power but more importantly introduces bias, as subjects may
choose to participate based on the distribution of diseases and exposures. The
powerful statistical methods and stringent definitions of statistical significance used
presently are of very limited value if the study population is not representative. The
very high participation in the first OLIN paediatric study, however, effectively
counteracted this. The “effect of being enrolled in a study” (or “Hawthorne
effect”) correctly denotes that study subjects may change behaviour (i.e. health
behaviour and tendency to seek medical attention) relative to the general
population due to their participation in a study. As a result of the yeartly
questionnaires in the first OLIN paediatric study, a slight upward bias of the
prevalence could thus be expected. However, 1995, one year before the first OLIN
paediatric study started, was announced the “Swedish year of asthma” by public
health authorities. Hence the knowledge in the general population had increased

43



DISCUSSION

ptior to the study start. Moreover, Sears ez 2/ could not empirically demonstrate that
repeated assessments in a study of asthma biased the prevalence rates ',

The “cohort effect” denotes the possibility that the cohort subjects are not
representative of a general population before entering the study, i.e. they may
belong to a generation with special lifestyle features or exposures and may thus give
a false picture of exposure and disease in “any population at any given time”. This
inevitably applies to all cohort studies and the fact that much of the present
knowledge on the time course of asthma emanates from a few well-designed birth
cohort studies underlines the importance of repeated studies in different regions
and times. The generalisability can, however, be increased by using standardised
measurements, well-characterised study cohorts and statistical methods to adjust
for known exposures (e.g. stratification and multivariate analyses), thus turning
unknown confounders into known co-variates.

Strict inclusion criteria also affect the representativity of a study sample. One
example is the well-designed Swedish BAMSE study'” in which of 7221 infants
born during the recruitment period 1733 were excluded prior to the study and 1399
declined participation, leaving 4089 subjects (56.6%) in the cohort at study start,
even before attrition took place.

Schoolchildren vs birth cohorts

The ideal study of asthma would follow a very large cohort, using all kinds of
measures, from before birth and until the death of each study subject. During the
last twenty years, a number of well-designed birth cohort studies have extended the
knowledge of childhood asthma. However, the longer the study time, the more
error is introduced. Thus, sometimes a cohort followed from birth is not ideal for
the study of adult or adolescent asthma. Also, besides cohort attrition, there are the
previously mentioned “effect of being in a study” and the risk of the initial
identification and study methods being out-of-date. Measurements based on the
best knowledge 20 or 30 years ago may not be of the same interest today.

Owing to the mandatory primary school attendance in Sweden, the first and
second OLIN paediatric study cohorts were truly population-based. Further, the
excellent participation rate vouch for the inclusion of virtually the entire population
of 7-8 years old children in the study. The representativity should be considered
very high for Northern Sweden.

Questionnaire studies

The major strength of questionnaire surveys is their low cost and rapid data
acquisition, facilitating detailed studies of large populations. They, however, lack
the detail and objective measurements that experimental, molecular and genetic
studies have. For the study of asthma, there is at present no gold standard objective
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test. Pulmonary function tests, bronchial hyperreactivity challenges, exhaled nitric
oxide and induced sputum are all important complements and all measure distinct
features of asthma but yet do not define asthma. Criticism has also been raised
against the reproducibility of some common objective measures of childhood
asthma."” Hence, not only is a questionnaire survey able to obtain large quantities
of data; it may still also be the key method in epidemiological studies of asthma and
wheeze."”* The clinical validation of self-reported asthma in the first OLIN
paediatric cohort firmly supported the ability of the questionnaire to correctly
identify asthma. For risk factors, report bias is a serious concern. Under-reporting
of parental smoking can be assumed, as can over-reporting of possible risk factors
among symptomatic children.

The measurement of several outcomes related to asthma and wheeze made
for better precision and greater reliability in that a trend across several outcomes is
less affected by chance and bias. Risk calculations depend mainly on the specificity
of the outcome variable and accordingly most risk analyses focused on highly
specific variables such as physician-diagnosed asthma and current asthma.
Prevalence and incidence, however, rely on both the sensitivity and specificity of
the variable. Thus, a broader spectrum of outcomes was studied, also in order to
better address the central question “What is asthma?”.

Skin prick tests

As shown, the definition of atopy has changed over time and hence the term
allergic sensitisation was used. Allergic sensitisation was measured by 7 vivo skin
prick tests and validated by 7z vitro specific IgE in subsets in 1996 and 2006 with
high correlation. Specific IgE can be quantified and thus has less inter-observer
variance, and so has become widely used in epidemiological studies due to better
standardisation and lowered costs. However, in repeated studies such as the
longitudinal first OLIN paediatric study, and when comparing different cross-
sectional studies such as the 1996 vs 2006 comparison in this thesis, using the same
methodology is essential. Thus, the same skin prick test protocol, carried out by a
small group of specifically trained personnel, was applied on all occasions.

The prevalence of sensitisation found in 1996 was slightly lower than
expected from previous studies in Northern Sweden,”” ''* ' which were however
performed in older children. The huge difference in prevalence of sensitisation
between 1996 and 2006 could be explained by underestimation in the first cohort.
However, at age 11-12 the children in the first cohort had reached the same
sensitisation prevalence as the 2006 cohort had reached at age 7-8, supporting the
validity of the 1996 results.
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Statistical notes

Large study populations enable detailed analyses. Statistically underpowered studies
are prone to type-II errors (failing to reject the null hypothesis). This in turn
increases the risk of drawing false conclusions, as some uncommon exposures fail
to reach statistical significance, while more common exposures do. On the other
hand, very large study populations such as have been obtained in some recent
multi-centre studies,’”® run the risk of measuring statistically significant but
clinically irrelevant associations.

Risk, expressed as risk ratio or odds ratio, is widely used and is influenced by
the prevalence of the disease and of the risk factor. Also, it is used to extrapolate
the risk among the exposed vs the non-exposed to the individual level. Still, it does
not measure the risk of disease in the population which, however, can be estimated
by the adjusted population attributable fraction used in paper IV. Attributable
fractions, despite the terminology, must not be confused with true causal fractions
of disease, especially not in multi-factorial diseases with partly unknown causation
such as asthma. This said, the adjusted population attributable fraction could still
be a useful estimate, especially when assessing time trends and as long as true causal
fraction is not inferred.

Heredity

The first OLIN paediatric study was originally designed to screen for a variety of
risk factors and to create a basis for a longitudinal study. It was not specifically
designed to study the inheritance of asthma and allergic diseases, i.e. unlike the
children’s responses, parental disease was not clinically validated and no genetic
analyses were made. Nonetheless, as discussed in paper 1I, the prevalence of
parental asthma was similar to findings in adults in this region, and the strength of
association found in the study conformed to pooled data from 17 separate studies
in a review.'"” Moreover, this was not a study of single asthma susceptibility genes
but, rather, set out to answer the common question “What is the risk of my child
developing my disease?”. Finally, questionnaires were more often completed by the
mother."”” This could lead to underreporting of paternal symptoms or to reporting
only more severe paternal symptoms. This may have decreased the sensitivity and
increased the specificity of the question of paternal asthma as compared to
maternal asthma.
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DISCUSSION OF MAIN RESULTS

In this section the main results are put into context and discussed in relation to
previous findings. The first part is focused on the findings from age 7-8 to 11-12in
the first OLIN paediatric cohort and changes in prevalence and risk factor patterns
as well as the remission rate are discussed. The middle part is focused on the
inheritance of asthma, and addresses several topics of scientific debate. The final
part discusses trends from 1996 to 2006 in wheezing prevalence and the
characteristics of wheeze and asthma. Motreover, such trends in risk factors are
discussed, as are the implications for future epidemiologic study of asthma.

Prevalence and risk factors by age from age 7-8 to 11-12

Prevalence of asthma in children is determined by the high incidence,”™ ' but

also dynamic course, with significant remission and relapse rates.”” At age 7-8 the
prevalence of physician-diagnosed asthma and current wheeze (paper I) conformed
to other European findings, as discussed previously by Rénmark ez @/ ' 17 17 At
age 11-12 the prevalence of current wheeze was slightly lower than observed during
the ISAAC phase I in Swedish 13-14-year-olds and quite similar to the prevalence
observed in Mediterranean Europe."

Wheeze and asthma

From ages 7-8 to 11-12 the prevalence of current wheeze decreased while
physician-diagnosed asthma increased, and the ratio thus decreased from 2.1 to 1.2.
The proportion of current wheezers with an asthma diagnosis increased from 44%
to 60%. A previous Swedish study presented prospective (ages 7-9 to 12-13, 1992-
1996) data from Kiruna, where the prevalence of current wheeze, asthma and
several indices of asthma increased.'”® However, the cohort was rather small in
comparison (201 subjects) and was studied by interviews. Moreover, the prevalence
of sensitisation at age 7-9 was higher both in general (27%) and in the children with
asthma (75%), which may have have contributed to a very high incidence and
persistence of wheeze observed. A stable prevalence of wheeze during school age
has previously been demonstrated in Sweden."” Interestingly, the point prevalence
of ever wheeze tended to decrease with age (paper I), also in the incidence cohort,
i.e. in participants both at ages 7-8 and 11-12. The relevance of measuring lifetime
prevalence, which increased by 65% for ever wheeze from age 7-8 to 11-12, and
performing close follow-ups is clear: symptoms, mild symptoms in particular, are
easily forgotten. This has also been shown by Strachan e# a/.”’

The study effect may have contributed to the increase in asthma diagnoses,
which was steepest in the first years of the study.'” Nevertheless, the diverging
developments in prevalence of physician-diagnosed asthma and current wheeze
reflect both the persistent nature of a medical diagnosis and the fact that some of
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the diversity of childhood wheeze disappears with age.”® * The answer to the
central question “what is asthma?” becomes increasingly clearer with age. The study
of school age asthma thus encompasses the transition from childhood wheeze to
adolescent asthma.

Remission

The four-year remission was high among children with current asthma at age 7-8.
Still, the long-term prognosis is difficult to predict as relapses are common in
adulthood.” » ' 2 Ajrway inflammation and bronchial hyperresponsiveness
seem to persist despite even in the absence of symptoms,”" although this result was
not compared with never-asthmatics. Half of the previous year’s remittent cases
relapsed (paper II), which illustrates the short-term variance. However, the short
follow-up period precluded any meaningful calculations of cumulative relapse rates.

Remission was strongly related to the sensitisation status of the child, but not
to sex or the presence of parental asthma. Parental asthma has been linked to
asthma persistence,'” *** although the evidence is limited. Remittent subjects with
parental asthma may relapse at higher age, not covered by this study. In
adolescence and adulthood the prevalence of asthma is higher in females.””*** This
is seemingly explained by higher incidence rather than persistence of asthma in
gitls, since remission rates were equal between the sexes. The observed relationship
(paper II) of asthma persistence with allergic sensitisation is well known. Allergic
asthma is more prevalent in higher age, i.e. teenage, adolescence and young adults,”
* seemingly due to the associations of sensitisation both with incidence and with
persistence of asthma. Interestingly, it has not been studied whether later
sensitisation, after asthma remission occurred, predisposes for relapse of asthma.

Risk factors for current asthma and wheeze

The strongest risk factors for current asthma at age 7-8 were allergic sensitisation, a
family history of asthma, low birth weight and respiratory infections. This is mainly
a corroborative finding."* > The majority of studies in westernised countries
identify allergy in some form, heredity and severe lower respiratory infections as
tisk factors for childhood wheeze and/or asthma. At age 11-12 the strong
association with parental asthma reflects mostly incidence” whereas the association
with allergic sensitisation reflects both incidence and persistence as discussed
below. With increasing age, both eatly life factors such as short time of breast
feeding and low birth weight, as well as environmental exposures such as maternal
tobacco smoke and damp housing conditions, lost importance. The high incidence
of mainly transient symptoms in children is thus explained by high susceptibility to
a multitude of risk factors.
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There were differences in the risk factor patterns of current wheeze and
current asthma. Wider confidence intervals indicated lower specificity for current
wheeze, and the strongest determinants of current asthma were considerably less
associated with current wheeze. Respiratory infections were more strongly
associated with wheeze than asthma, in keeping with the finding that transient
wheezing symptoms are related to respiratory infections in children.”” ¢ '
However, this seems to be the case also during the pre-teenages (paper I). The
differences between wheeze and asthma highlight the importance of accurate
phenotyping of symptoms. Through the study of multiple outcomes both high
sensitivity and specificity can be gained, while maintaining the distinction between
unspecific symptoms and asthma.

1996 2000
Age 7-8 Age 11-12
5.3% current Incidence  6.3% current

Low birth weight Parental asthma
Male sex

Damp house
Cat at home g Cat at home

Remission 25%

asthma asthma
Allergic sensitisation
Allergic sensitisation ¢
Parental asthma 0, : 28% . o
Respiratory infections 48% Persistence 75% ‘ '|{ Allergic sensitisation

Figure 6. Schematic overview of the prevalence development of current asthma from age 7-8 to age
11-12 in the first OLIN paediatric study including the proportions with allergic (SPT+) and non-
allergic (SPT-) asthma, and the associated determinants of current asthma.

Inheritance of asthma

This inquiry sought to give a detailed characterisation of the heritable component
of asthma, and addressed several questions that are subject to considerable
disagreement in the available literature. By way of introduction, the clinical question
“what is the risk in the child of a parent with asthmar” received a direct answer.
The prevalence of asthma increased from 5% to 13% in children with one parent
with asthma (three to four times, adjusted risk), and to 36% (ten times, adjusted
risk) in those with biparental asthma. Similar results have been reported by Aberg e
al””® The association with current wheeze in the child was weaker, verifying that
asthma is more specific than childhood wheeze, not only in terms of symptom
diversity but in aetiology as well.

Modern asthma epidemiology, also when not specifically targeting heritability,
usually includes some measure of inheritance as a covariate.””" 22! Inheritance
patterns would be expected to show less variance in different studies than, say,
environmental exposures. Nevertheless, the multitude of studies seems to have
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contributed more to the divergence of findings than to creating a consensus, partly
owing to methodological differences and even methodological insufficiency.
Although as many as 33 studies were reviewed by Burke ¢ o/ they failed to
present satisfactory answers to several of the central issues listed below. However,
when parental asthma is defined explicitly, the relationship with asthma in the child
is rather homogenous regardless of the prevalence, as demonstrated also in adults
in Northern Europe.'®' #2212

Parental asthma versus parental allergic disease

Despite the differences between asthma and allergic diseases discussed previously, a
family history of these conditions is commonly combined into “a family history of
allergic disease/atopy”, and the differences are thus neglected. This rather non-
specific approach has been used e.g. in the otherwise well-designed and influential
European Community Respiratory Health Survey and in the Dunedin study.'?® "¢ *"
At age 7-8 (paper II) there were important differences between the effect of a
family history of asthma and a family history of allergic disease (rhinitis or eczema).
Pro primo, the risk increase was greater for parental asthma than for parental allergic
diseases, regardless of the affected family member. Pro secundo, if asthma was
present in at least one parent, the presence of allergic disease in either parent
contributed very little to increasing the risk in the child (paper 11, figure 1). Pro zertio,
whereas parental asthma showed a statistically multiplicative effect when present in
both parents, biparental allergy conferred less than additive risk. Taken together,
these findings strongly suggest that these two risk factors should be analysed
separately.

The literature is inconsistent on the importance of parental allergic disease.
Several studies'”® '** 121021 did not separate parental asthma from allergic diseases,
which obscures the relationship as these conditions often coexist. Four out of 14
studies found no association between asthma in the child and “parental allergic
disease other than asthma”, while seven studies did.""” The sensitivity of “parental
allergic disease” depends on the criteria used. There was no difference if only
parental rhinitis was used (paper 1I). However, parental disease was not clinically
validated which may have decreased the observed odds ratio as some parents with
allergic symptoms may not be sensitised. In a European multi-center study, 75% of
adults (aged 20-44) with rhinitis were sensitised,”"* very similar to a recent Danish
study.””” Parental rhinitis thus seems to be a reasonable marker for parental
sensitisation although its negative predictive value is low.*"*

Parent-of-origin effects

In the first OLIN paediatric study, which applied stratification, different
multivariate models and testing for interaction by parental sex, no parent-of-origin
effect could be demonstrated. This was seen at age 7-8, and this age likely
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encompasses the aforementioned transition from maternal to paternal asthma
being more important, which seems to occur after the age of five."”* The possible
mechanisms of parent-of-origin effects are discussed in paper II. No consistent
parent-of-origin effects in school-age children could be demonstrated in the recent
review,'"” and the majority of studies reporting such effects did not test for
interaction by parental sex, but concluded that the effect of only one of the parents
was statistically significant. First, this stratification does not prove a statistically
significant difference by parental sex”'® and second, it reduces the statistical power
so that an association with the other parent may be missed. Finally, a publication
bias — where positive findings of parent-of-origin effects are more often reported —
may very well exist.

The effect of sibling asthma

At first glance, there was a

significant  association  between Parental
1gh . allergic disecase ——— Parental asthma
sibling asthma and asthma in the

child at age 7-8. However, when
sibling asthma was analysed in the
absence of parental asthma, this - ,

.. . Sibling allergic .
association disappeared (paper II). disecase = — Sibling asthma
Moreover, sibling asthma did not \
add any effect to parental asthma,

contrary to the multiplicative effect v v

QRS
of asthma in both parents. This Child’s allergic —

. 1 itisation m—> Child’s asthma
unambiguously suggests that sibling sensitisation
asthma was just a marker of
parental disease. Some previous Figure 7. Inheritance patterns of asthma and
studies have demonstrated a allergic diseases (rhinitis and eczema).
significant effect of sibling asthma
also when corrected for parental asthma and, as was stated in the
background, in theory there are several underlying mechanisms. In contrast to
paper 11, none of these studies applied stratification or used different multivariate
models, and until significant associations have been demonstrated using this
stringent methodology, the validity of such observations remains uncertain.

89 144 145

Sex and sensitisation status of the child, and parental asthma

Interestingly, there were no signs of interaction of parental asthma with the child’s
sex or sensitisation status. Thus, testing for allergic sensitisation is of equal value in
children with and without parental asthma. The positive predictive value of a family
history of asthma is too low (11%-37%) to be of clinical use'"” and this was also the
case when skin prick testing was added, as the prevalence of asthma was only 29%
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in sensitised children with parental asthma (paper 1I). This relationship may change
as the prevalence of asthma and sentitisation, as well as the proportion of allergic
asthma increase with age. It seems that the two independently most important risk
factors for asthma — allergic sensitisation and parental asthma — identify a group at
very high risk but not the majority of asthma cases at age 7-8. Interactions of other
risk factors with parental asthma should thus be explored further.

Prevalence and risk factors by time from 1996 to 2006

Trends in symptom prevalence 1996 to 2006

The two study populations were identical with respect to age and geographic area
(paper 1II) and participation was excellent, vouching for good comparability. The
prevalence of current wheeze, the primary outcome also in the ISAAC phase 1-111
study,'” '™ did not increase statistically significantly. This supports the findings from
the ISAAC I-1II center in central Sweden (Linképing), where the prevalence of
current wheeze was unchanged.

In the OLIN paediatric study, this stable prevalence was seen also for
frequent and infrequent wheeze, sleep-disturbing wheeze, and for symptoms of
allergic rhinitis and eczema. Nevertheless, there were increases in physician-
diagnoses of asthma, rhinitis and eczema, and in use of asthma medications. This
was probably attributable to increased awareness and diagnostic activity, and
presumably (for asthma) also to the increase in lifetime symptoms. Trends in
physician-diagnoses do not necessarily reflect trends in symptom prevalence.®”?''®
However, by only measuring twelve-month symptom prevalence as in the ISAAC
I-111, previous symptoms and possible changed awareness are missed.

Stratification by sex revealed interesting trend differences. Current indices of
asthma had consistently increased in boys while in girls there were non-significant
decreases. Averaged across all children this resulted in the observation of a stable
prevalence. Thus, the boy-to-gitl prevalence ratio increased contrary to findings
from several recent studies,” »* *’ but in keeping with other studies.”
Unfortunately, the Swedish ISAAC center did not stratify by sex. This precludes
not only the detection of any sex-specific trends but probably also, in combination
with the rather low participation (64%) and assessment of only one outcome
variable, the detection of most small to moderate prevalence changes.

Increases limited to mild symptoms have been linked to use of medications.”
In boys, however, both infrequent wheeze and the more severe sleep-disturbing
wheeze as well as use of asthma medications increased, and thus severity changes
cannot be concluded. In girls, there was a clear increase in wheeze before age 7-8.
It seems that persistence of early childhood wheeze was higher in boys in the
second study, which is more plausible than a prevalence peak in gitls before age 7-
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8, followed by a marked increase in wheeze in boys. This is an interesting finding;
especially in the light of risk factor patterns discussed below but cannot be
explored further without prospective data from infancy.

Certain features of the results support the validity. First, both the increase in
boys and the level prevalence in gitls were consistent across the majority of current
asthma indices. Increased awareness would likely primarily affect the prevalence of
mild and infrequent symptoms. Second, the difference between sexes is supportive,
as it is unlikely that increased awareness of current symptoms was limited to boys.

Diverging trends in symptoms and sensitisation

The differences between trends in objectively measured allergic sensitisation and
questionnaire-based symptoms were striking and are unlikely to be solely a result of
methodological differences (paper III). This again emphasises that childhood
wheeze and allergic sensitisation are different conditions. The large increase in
sensitisation could not be related to increases in risk factors in this region.”” '™ It is,
however, possible that smaller family size, owing to lower birth rates, in the latter
cohort contributed to some extent.

Far from all childhood asthma is attributable to allergic sensitisation, and this
proportion vaties considerably.”® The proportions of sensitised/non-sensitised
asthmatics correlated well with the corresponding proportions among non-
asthmatics in a recent review.”” Accordingly, in Northern Sweden sensitisation
increased considerably both among wheezing and non-wheezing children (paper
III). However, the stable prevalence of rhinitis and eczema symptoms requires
future follow-ups in the 2006 cohortt, to study whether symptoms will occur in the
sensitised symptom-free children, as seen for wheeze previously (paper II).

Characterisation of wheeze and asthma in the two studies

The increase in allergic asthma from 1996 to 2006 was seemingly not related to
increased severity. The presence of allergic sensitisation may, however, have
important implications for the future course of symptoms, as dilated upon in the
introduction of this thesis. Most importantly persistence, but also lung function has
been related to allergic asthma.” '® Hence, the natural course of wheeze in the
second cohort may not follow that observed in the first cohott.

At age 7-8, the question about physician-diagnosed asthma probably reflects
lifetime prevalence. Physician-diagnosed asthma increased more than ever wheeze
(paper 11I). Among physician-diagnosed cases the prevalence of current symptoms
and/or medications decreased, while wheeze only before age 7-8 nearly doubled.
Seemingly, physicians in the latter cohort more often diagnosed wheeze, especially
early transient wheeze, as asthma. Parallel to this there was an increase in wheeze
only before age 7-8. The ratios of current and ever wheeze, respectively, to
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physician-diagnosed asthma decreased more in girls than in boys (paper III). This
could indicate under-diagnosis of asthma in girls during the 1990’s, as
demonstrated previously,” *** and a decrease of this phenomenon during the last
ten yeats.

International studies of risk factor trends

Of the three available studies of trends in asthma and risk factors,”> the Italian

SIDRIA study™ is best suited for comparison with the OLIN paediatric studies.
SIDRIA invited more than 25000 children aged 6-7 years (1994/5 and 2002) to an
expanded ISAAC questionnaire with high participation. There was no increase in
current wheeze and lifetime prevalence of asthma. Parental education improved
parallel to increased (3.6%) prevalence of parental asthma and decreased (6.2%)
maternal smoking. Although these risk factor changes were not as dramatic as
those observed in Northern Sweden (paper IV), the direction of change was similar
and correspondingly resulted in a stable prevalence of wheeze. Unfortunately,
several of the important risk factors in Northern Sweden, including allergic
sensitisation, were not included in the SIDRIA study, which complicates further
comparison of the two studies.

In contrast, the prevalence of several asthma indices increased in the ten
million inhabitant city of Istanbul, Turkey, despite no major prevalence increase in
the studied risk factors for wheeze.” The authors suggested that population growth
and associated increases in affluence and air pollution accounted for these changes.
However, none of these demographic characteristics were seen in Northern
Sweden. A Swiss study by Braun-Fahrlinder ez a/’ showed no increase in the
prevalence of asthma, rhinitis or allergic sensitisation from 1992 to 2000, despite
increases in students’ smoking, parental education level and maternal rhinitis. Since
odds ratios were not displayed, the importance of these changes is hard to compare
to Northern Sweden. Further, as concluded by the authors the participation was
low and the study was conducted in teenagers.

Trends in risk factors 1996 to 2006

When measured in all children, the major trend in risk factors for current asthma
was decreased exposure to environmental factors, parallel to an increased impact of
allergic sensitisation and parental asthma. The prevalence of maternal smoking and
severe respiratory infections each decreased by 50%, owing mostly to intense
campaigns against smoking and to vaccination against Bordetella pertussis, which was
re-introduced into the Swedish national vaccination programme between the two
cohorts. The prevalence of pertussis infections accordingly decreased from 48.0%
to 2.6%. The relationship between vaccination and allergic diseases has been

debated,”*** but for asthma there seems to be a protective effect’™ in line with our
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findings. Vaccinations may in theory impact on allergic sensitisation, while still
counteracting asthma through protection of the airway epithelium against pertussis.

The importance of early city living and damp home decreased mainly due to
decreases in strength of association (paper IV, table 1). This was seen also for
maternal smoking in addition to the prevalence decrease. Eatly city living was not
significantly associated with current asthma either year but was included to
demonstrate the trend. In 1996 eight of the eleven risk factors were significantly
associated with current asthma, compared to five in 2000.

Allergic sensitisation and patental asthma increased in prevalence, and for
parental asthma the association tended to increase as well. The increased effect of
parental asthma is interesting. Its prevalence increase is not surprising, given the
general prevalence increase during the last decades. However, the prevalence of
asthma susceptibility genes is unlikely to have increased, as genetic changes on the
population level do not occur that rapidly. Rather, the association with asthma in
the child would diminish, as an increasing proportion of the parents’ asthma is
caused by environmental exposures. In keeping with this, one previous study”
demonstrated that the association with childhood asthma was unaffected by the
prevalence of parental asthma.

If one assumes that the genetic composition of the parents and children in
both cohorts, considered as four different populations, were very similar or
identical, environmental exposure can principally explain the abovementioned
finding in one of two ways. First, environmental risk factors not corrected for in
the multivariate analysis may be associated with parental asthma, and may thus
confound the heritable component. If so, these exposures in families with
hereditary asthma were more pronounced in the second cohort. Second, there may
be exposures uncorrected for which interact with parental asthma, i.e. which cause
asthma only in genetically predisposed individuals. An increased association with
parental asthma would be seen if these exposures increased from 1996 to 2006.

In the 1996 cohort, a number of environmental risk factors significantly
associated with non-allergic asthma did not reach statistical significance for allergic
asthma, which was only associated with a family history of asthma.'’ Thus, one
may speculate that the increased importance of inheritance and allergic sensitisation
in the second cohort attenuated the effects of previously important environmental
exposures through risk factor interactions. It is also likely that asthma and wheeze
would have increased considerably, had not the vaccinations against pertussis and
decrease in maternal smoking occurred. Thus, the total risk factor burden in the
two cohorts was rather similar, theoretically providing an explanation for the level
prevalence of wheeze and current asthma.
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1996 2006
Age 7-8 Age 7-8
5.3% current 6.1% current
asthma asthma

Allergic sensitisation
Parental asthma SPT-

i i i Allergic sensitisation
Respiratory infections 48%
Low birth weight + +| Parental asthma
Male Sex Respiratory infections
Damp house SPT+ No siblings
Maternal smoking 65% Male sex
Cat at home Cat at home

Figure 8. Changes in current asthma at age 7-8 from 1996 to 2006: The proportions of
skin prick test (SPT) positive and negative current asthmatics and the determinants of asthma.

Sex-specific trends in risk factors

The prevalence trends of two asthma symptom indices were statistically
significantly different between boys and gitls: current wheeze increased in boys but
not in girls, and the inverse was seen for wheeze before age 7-8. In 1996, the
exposure prevalence tended to be higher in girls, however not statistically
significantly. Quantitative measures of e.g. maternal smoking (pack-years) or damp
housing conditions (years of living in a damp home) were not included, which
introduces some variance into the results. In 20006, the boy-to-gitl prevalence ratio
of exposure to every measured risk factor had increased, including important
factors such as respiratory infections and parental asthma which increased relatively
by 19% and 15%, respectively. There is no reasonable explanation for this
development, which seemingly occurred by chance.

Interestingly, the prevalence of obesity (BMI >30), a risk factor for asthma,”'
increased from 1.5% to 5.0% in Swedish conscripts from 1980 to the 2000’s** and
the highest prevalence, 8%, was seen in Norrbotten. However, in a recent report
the prevalence of overweight or obesity at ages 9-10 was very similar between boys
and gitls in Ume4 in Northern Sweden,”” and thus we cannot conclude whether
high BMI contributed to the observed sex-differences in asthma prevalence.

With the previous reservations, our findings provide a rather plausible
explanation for the increased symptom prevalence in boys only, if boys and gitls
are pictured as different populations. First, male sex is an independent risk factor
for wheeze.”® ** In the first cohort, the risk effect of male sex was balanced to
some degree by lower exposure. In the second cohort, it was heightened by
increased exposure. In fact the opposite, a prevalence increase without an increase
in exposure to the relevant risk factors, would have been surprising: However, risk
factor patterns are very complex and the role of interactions is probably
underestimated.
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It seems that the asthma epidemic has stalled, insofar that the prevalence in
children in westernised regions is no longer increasing. The explanations are yet
unknown, as are the causes of the previous prevalence increase, which is still in
progress in several nonaffluent regions. Cross-sectional, and lately also prospective
cohort studies, have increased the knowledge, but still much controversy remains as
to why these trends occurred.

To some extent, the divergence of findings emerges from different definitions
of outcome. Not only are wheeze, asthma and sometimes allergic sensitisation
confused in the discussion, but differences within each outcome definition may
explain contradictory findings. Transient, persistent or relapsing wheeze, allergic or
non-allergic asthma, infection-induced wheeze and cough-variant asthma all reflect
the diverse disease spectrum, and may give different answers to what asthma is.
Through more exact definitions and the study of multiple outcomes, some of the
confusion can probably be overcome. Hopefully, asthma phenotypes will be linked
to different etiologies, enabling future intervention strategies with influence on the
prognosis of disease. This in turn requires large population-based samples followed
longitudinally.

One important role of future epidemiological research lies in making large,
representative samples from the general population available for experimental
research. When applied to such study samples, clinical and mechanistic research,
and studies of genetics and proteomics, will render very valid and reliable data.

Several risk factors have initially been identified through cross-sectional and
case-control studies, and these relationships have then been tested in prospective
studies. Trends in disease and to some extent, trends in tisk factors have been
followed. However, this approach is highly speculative for a disease with complex
risk interactions such as asthma and stands little chance of predicting future disease
trends. As demonstrated, the prevalence of the most important risk factor may
increase substantially without an increase in the associated disease.

The parallel study of trends in disease and risk factors pilots future inquiry
into what factors influence disease trends. This type of studies may ultimately
bridge the gap between studies of disease and studies of risk factors for disease
seen today. Against the background of a continuously changing environment, risk
interactions for multifactorial diseases such as asthma, actually mean that causation
and patterns of occasion are not static but dynamic. This requires for future
epidemiology to survey trends in disease characteristics and in causation as they
occur and not after they have occurred.
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CONCLUSIONS

Based on the findings in this thesis, the following conclusions can be drawn:

From age 7-8 to 11-12 there was a reduction in the prevalence of non-
specific respiratory symptoms parallel to an increased prevalence of
asthma diagnoses, reflecting the transition from childhood wheeze to
pre-teenage asthma. Remission from asthma, especially the non-allergic
phenotype, was high but half of the remittent cases relapsed during the
four-year period.

Asthma at age 7-8 was associated with a large number of risk factors, the
importance of which decreased until the pre-teenages. The increasing
impact of allergic sensitisation was attributable both to the associated
incidence and to the persistence of asthma, and resulted in an attenuation
of the effect of risk factors for non-allergic asthma.

The heritable component of asthma is important at seemingly all ages.
Parental asthma was more important than parental allergic diseases, and
these should be treated separately when assessing asthma risk. There were
no patent-of-origin effects, and no independent effect of sibling asthma
could be detected.

The previous continuous rise in the prevalence of wheeze and asthma has
halted in Northern Sweden during the last ten years, as seen in several
westernised countries. This occurred despite a considerable increase in
allergic sensitisation, which was balanced by decreased exposure to
environmental risk factors for asthma. This divergence of trends
underlines the differences between asthma and allergy.

There was an upward trend in asthma symptoms in boys and tendencies
of a decrease in girls. The observed increase in boy-to-girl ratio of
exposure to a number of environmental risk factors for asthma provides
a reasonable explanation.
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ENKAT OM LUFTVAGS-, NAS- OCH HUDBESVAR HOS BARN |
ARSKURS | OCH 21 LULEA OCH KIRUNA KOMMUN

skaln l Klusg

Bamets namm

10 sitfror

Barnsts Personnummer

Bamets hemadress

Barnets hemposmr

Bamets hemteletonnr

Ar ‘ Minad

Dag t

Dagens datum

Namn pd den forilderAvirdnadshavare som besvarat enkiiten

Information om pricktest

Prickiest dir en enkel och snabb metod for allergidiagnostik. Testen gir dll 58 st <1t antal droppar som
innehiller allergen 1 ex biork, katt, vsv placeras pd underarmens insida. Sedan prickas det yitersia
hudlygret penom droppama. Droppama torkas sedan bort och resultatet avldses efier 15 mingter, Den
som ir allergisk brukar reapera med ett litet nisselutslag och korvarig klida pa platsen for prick-
ningen, Jimfiit med vacemationer veh blodprovstagning brukar en prickizst inte uppfatlay som
smiirtsam. $jilvklant avbryts testningen om bamet skulle uppleva den som obchaglig,

i Ja, jag ger mitt podkinnande Gll att mitt baro pricktestas
& Wej, jag vill inte art mitt bam pricktestas



Huvudfrigor - pipande och visande andning
St kryss i ja, neg eller implig ruta.

JA | WE
1. Har bamet nigonsin haft visande eller pipande andnmgslud '
i brostet?
Om du svarat "nej” var god gé divelt till fripa 6.
_ TA N}j‘l
2. Har bemet haft visande eller pipande andnmgstud | bristet
ndgon ghog under de senagte 12 minaderna?
1 Om du gvarat “nef” var god gd direkt il friga 6. ]
1-3 4-12 | Merin |
Ingen | gar BEr 12 ggr
3. Hur minga episoder tmed visande
andning har bamet haft under senaste
| 12 manaderna? .
Aldrig 1 eller
vaknat | Mindre flera
med in 1lnany/ | ndtter/
‘ . ~ begvir vecka vecka
4. Under de senaste 12 rodpaderna, bur ofis har i
genamsnitt barnets somn stirts av visande
andnmg?
I A N
5, Under de senaste 12 mAnaderna, hat barnets visande and-
A wdgon ging varit 2d svir att dot endast kunnat saga ott -
1vA ord mellan andetagen? »
[ iA__| NE)
6, Har barpet nigonsin hafl agtma?
7. Under de senaste 12 manaderna, har barnet haft visande
i brogtet under cifer sfter anstringning?
g Under de senaste 12 minaderna, har barnet Laft nattlig
torthosta utan att ha varit foekyt eller att ha haft co mfek-
| tion i bristet? N




Tilliiggsfragor - pipande och visande andning

_ JA NET
9, Har bamet under de senaste 12 minrdema haft pipande eller
visande andning wtan samtidip forkylning?
10. Har bamet under de senagte 12 mén haft hostattacker vid
anggdingring utan samtidig forkyining? i
1l Tycker Du att bamet har lika bra ork (kondition) som sina i
jhitmndriga kamrater?
12, Deltar barmat i skolans gymnasnk och idrott § foll
omiattning?
Om “nej"” varfiir mte?
13, Har barnet varit ]le.mma fin skolan vid ndgot lifille pga
andningsbesvir eller astma?
Om Mja”, hur mingg dagar total under de senaste 12 min?
.................... dagar
14. Har barnet av [#kars fitt diagnosen astma?
15. Gir barnet pd regelbumdna likarkontroller fir astma? j
Aldnp | Ibland [ Ofta/ | Varje
period- | dag
16, Hur ofta har bamet belidvt ta medicin pga
astina uider de senaste 12 ménaderna? ]
IA NEJ
17. Om bamet behévt ta medicin, har bamet anvin ndgot »v
filjande?
Ventoline, Bricanyl, Inspiryl eller endra Tuftviigavidgande
Begotide, Pulmicort eller andra kortisonpreparat
] Lomudal eller annat
i Har mga | Nigot, | Mattligt [ Gangka
begvir/ | litet mycket
inte ally -
18. Under de sepaste 12 man, hur mycker
phverkade bamets andningsbesvir/asma
bamets dapliga aktiviteter?
19. Tycker du att bamets andningsbesviir/astma

forvirras nér bamet dr i skolan?

Om. du tycker bamets andningshesviir/astma forsamrats, vad 1 skolmilién tror du
orsakar forsimrmgen?

()



Huvudfrigor vid niisbesvir

mycket piverkade ndsbesviren bamets
daglign aktiviteter?

| e e A [ TNE
20, Har barnet négonsin varit hesviral av nyStungar, fimsnuva
eller nistippa utan att ha varit forkyld?
Om dy svarat “nef”, var god gi direkt till friiga 25 ]
T — JA e
21 Har barnet under de senaste 12 minaderna varit besviirat
av nysningar, vinnsnuva eller nistippa wean att ha varit forkylt?
) Onn du svarat “nej”, var god ga dirgkt till frdga 25
o IA NEJ
22. Har under de senaste 12 minaderna dessa nishesvir fore-
kommit samtidizt med kliande, tionande dzon?
23 Tvilkew/vilka manader hade bamet dessa nisbesvir? Satt X i Birnpliga rutor
Januarn Februan Mars April Md}_- i -JuTu-
Juli | Augusti September| | Oktober November Deeembe
o Niigol Crniska
. Inte alls | litet | Mauligt | mygket
24, Under de senaste 12 minaderna, hur

| ONEJ

| Elar bamet nagonsin hafl "hidsnoava™




Tilliigesfragor vid nisbesviir

Karaktiristiskt f6r aliergiska nds- och dgonbesvis iy vinnsouva, nistippa, klida i nisan,
upprepade nysningar, rida och khiande 6gon. Vanligaste orzsaken 111l besviir dr djur och pollen,

JA ] ONE]
26. Flar bamet haft égon= nishesvir av ovan nimnda typ? ’
Om "nej™ g till friga 34.
27. Niir fir barnet besvir? Kryssa det alternativ som passar bist. T o
Mir sonn helst under dret o
ij'ii111sl. inrder pollensisongen (Vﬁ[/SU_]:_ﬂ!TIilI)
) _ Endast under pollensisengen (vir/sommar)
T
28, Har bamet varit hemma {fran skolan vid nigot tillfille for
dessa - eller dgonbesvir?
Om“ja™, hur minga dagar totalt under de senaste 12 manadema’?
....................... dagar -
B IA NE) ]
29, Har bamet av likare fitt dizgnosen hésnuva cller allergiska
nis-/dganbesvar?
30, Ciar barmet pa regelbundng likarkontroller for hosnuva eller 1
atlerpiska nis-/Ggonbesvir?
Aldrig Iblaind | Ofta/ Varje
. . periodyvis dag
3l Hur ofta har bamet behéve ta medicin pga
allergiska niis- eller gonbesvir under de
senaste 12 min?
32, Om barnet behévt ta medicin, vilket ¢ller vilka preparat har han/hon
T o . - . Inte alls | Nipotlite | Mattlipt | Ganska mycket
33 Tyeker du att bamets nis-/égonbesviir
forviirras nir hanshon ar i skolan? o
O du tyeker att harnets besvilr firviirrats, ved 1 skolmiljin teor du orsakar Besimringen




Hovudfrigor vid hudbesviir

L - ) A | NEF
34 Har bamet nagonsin hafl et kliande wtslag som kommit och gatl
under minst 6 minader?
(L Om du har svarat "nej” var pod gd divekt till feiga 40, ) ‘J

A
Itar bamct haft deita kliande utskay ndgon ging under de senaste
12 minaderna?
Om du har svarat “nej” var god pi dirckt till fraga 40,
LT ‘ JA T NI

36, Har detia kliande utslag vid rigot tilféle (Grekommit pa nigot av
filjande stallen: arnveeken, kndvecken, fotleder, pid larens baksidor
eller pa halsen, kring dronen cller dgomen?

Under | 2-44dr | 5ar-
2 Ar aldre

37, Vid vilken alder fick barnet detta Kliande wtslag for forsta ‘
. Lgingen? .
_ T
Har detta utslag helt fiirsvannit vid nigot tillfille under de senaste
112 minaderna?
] Aldng i 54 I ¢l flera
ofta sotn fyditter/
‘ o 1 nattiv _ vecka
349, Under Jde¢ senaste 12 manaderna, ur ofla, i
genomanitt, har detta kliande utslag hillit baret
vaket nattetid?

(a0, | Har bamet nagongin haft eksem? ) | i




Tilldggsfragor vid hudbesvir

Man brukar tala om biijvecksekgem, eftersom eksemet frimst brukar vara lakaliserat il armbigsveck, knfivedk
samt framtill pA fotledema, Klianda handelcsem Liwom cksemfidckar bakill pd liren och sldnkema brukar ocksi
vara varianter pi béjveckseksem. Eksemet brukar vara tarrt och kliande och minga blir forhattrade eller kanske
lhelt besvarafria under somumarhalvaret.

7 N TA NE]
41 Har bamet hafl hudbesvir av ovan ndmnda typ?
O “nej” gd dll fidpga 49. i
Aldriy Thland [ Oofta |
47, Brukar baruet ha cksem pd hindema? -
[ . _ IA NEJ
43, Har barhet varit hemma fin skolan vid ndgot tillfille
pga sitt eksem? Om “ja* hor minga dagar totalt undex
de senaste 12 roft dagar.
A [ TNEI
44, Har bamnet av likare fitt disgnosen eksem?
Y -
45, Crir barnet ph repelbundng likarkontroller for sitt eksem?
. - Aldrig Toland Ofa
46, Hur ofta anvindes bamet korlisonsalva for
chsemet? .
- ] Inte alls | Nigot | Mitthgt | Ganska
. B litet _mycket
47. Tyecker du att bamets eksembesvir fbrvirras nir
hawhen #r i sholuw?




Tilliggsfrdgor om allergi cller annan dverkinslighet

A NEJ
48, Har bamnot négonsin haft symptom pa nickelallergl, dvs klida/
utslag av smycken, t ex halskedjor, Srowringar, metallknappar
eller spinnen?
. i A | NET |
49.  |Har barpet hilj ronen? ’ _—‘
JA NEJ
50. Finng det nigot som barnet dr allergisk mot, eller tidigare har
varit allergisk mot? Om du svarat nej, ga 1ill faga 54.
51, Vad iir ditt bam allergiskt mot eller tir beavir ay? i
Jryssa 1 liimplige rutor.
Piilsdjur - Pollen (fronyal) Fidoimnen
Mugel Dainm Tobakstok
Starka dofter Kyla Annat
52, Vad har ditt bam tidigare varit allergiskt mot cller fatt besviir av? o
Kryesa i limpliga rutor,
Pililsdjur Pollen {{romjl) Fédodmnen
Migel  Damm Tobaksrik e
Starka dofter Kyla Annat L
: S
53 Har bamet nigonain senomgétt allergitestming?
Om "ja”, vilket it och vad blev resultatet?




Barnets bakgrundsdata

54,

Vad var bamets fodelscvikt?

38,

Tl vilkken aider fick bamer brdatmjolk?

36,

Vid vilken alder fick barnet for forsta pingen lj]]iigg/mrsﬁrming?

57.

Hur mfuga syskon har bamet?

38

Vilket bam i ordnmgen ir barnet?

59,

Farekommer allergiska besviir hos évriga familje- Far Mor
medlemmar? Satt kryss 1 aktuell mta, ven om
heaviren férayvunnit,

Syskon

astma

allorgiska 11:'iszl'ggonbe§v“i-i}_‘

cksem

" ofta Tufivigskatarr

60,

Vigtades bamet pd daghom fore skolildem?
Kryssa for Uimpligt alternativ.

Aldrig __

Bérjade forsta pangen fore ett ars dlder

Bérjade forsta gingen mellan 1 och 2 drs dlder

Rérjade Wroia gdngen cfter 2 drs dlder

al,

Vistudes bamet pd familjedaghem/dagmamma fre skoldldern?
Krysza fiir limpligt altemativ,

Aldrig

_ Bomade firsta gingen fre ett drs dlder

Borjads forsts giingen mellan | och 2 Ars dlder

Borjade firsta gingen efter 2 drs jider




[Tar bamet haft

1A

icildmstq_

lerupp

lunginflammation

svarare lwflviigssiukdom t ex R&-virug

évrig svirare infektionsgiukdom

63

JA

Brukar barnef vara forkylt mer Hn 6 ggr/ir?

JA

a4,

Brukar bamet hosta mer in 2 veckot i samband med forkylning?

i



Barnets hostad och miljé

5. Hur och var har bartet bott under uppvisxmtiden? Har barmet bott i stadsomride (titort med
siadsbebyagelse) eller ute pd landet? Har bamet bott § villa/radhus? Sart kryss i limplig ruta,
Atge oclesd bur linge bamet bott pi vatje stille, Béga med bostaden dit bamet
foddes. Avsluta mecd bamets nuvarande bostad.

Bostad for bar- Typ av omride Typ av bostag
Rostadsort [ net fbr hur Jinge Stad Landsbypd Villa/radhug Ligenhet
66, Kompletterande frigor keing bameats nivarade eller tidigare bostad same miljé.

Har nedanstiende forekommit? Satt kryss 1 dllimpliga rutor i tabellen.

" Muvarande Tidiga.-f_cm [ Aldrig ‘
bostad bostad

Tecken pd fukt- ¢ller mégelskada

Forekomst av onormal clicr iﬁstiugd Tukt

Férckomst av imma/fukt pi insidan av foastren

1eltickningsmatta i um dir bamet sover

Bragkamin/vedeldning

Storre wafikerad vig eller mycket anviind busshéllplats
inom 200 m frin hemmet

Bilverkstad, starre garage eller bensingtation inom 200 m
frin hammet

Stall eller ladugdrd inom 200 m frin hemmet

Omrddet utsatt £ utslipp cller damm frin SSAR

._Omnidet u-fsay_t for utslapp t:]lur damm Eﬁ_gﬂva



Harnets puvarande hostad

07

N Villa/radhug

Pavilket

Ani )
aninggplan’

ijlillgcii.i I:I-ijl‘,t
byppnadsir

Amtal run
inkl kitk

Ungeliiviig
bostadsyla

Lii

nhet

%,

e mdinga vuxng bor {hemmet?

69, Hur manga bam bor i hemmet?

70.

Har nuvarande bostad {orindrats under de senaste

NEJ

Tillagpsisolermg

TFonser/ddrtitaing

Annan storre pmbypimad

_ Sjilvdrag | Plikestyrd

71

| altermativ, (OB willer of kitkuiliki )

Viirtneviixlare

Typ av ventilation. Kryssa for limpligt

Stanger mi eller sinker ventilationen nir ingen ir hemma?

_NEJ

73.

NELL

Blir det immastukt eller is pa insidan av bamets
sovrnmstinster vinterlid?

Om1 a7, hur hijgt gér kondensen pii tonstret?
hégst 5 em
5-10 em
mer dn 10 ¢

74,

Vilken stidmetod anvinds huvudsakligen i hemmet? Kryssa ett aliermativ

__vanlig dammsugare

| centraldammsugare

V:l[lcn(‘l:’llﬂl‘]ISngilI’C

vittorkning




Djur och fritid

74, Har Ni nu eller har Ni tidigare hafl husdjur niigon Mu Ndigare Aldrig
wing under bamets uppvaxt! under
Kryssa i tillimpliga rotor 3 tabellen harnets
—— uppvixt |
Katr
Hund
Kanin/nmrsi{ nister .
Annat piilshirande djur e N
Burfagel ]
Annat husdjur
JA NIT)
74, Finng p’ll‘;d il L_Hl_.,_‘l” hml.ué,ldr 1 bamets hemmiljs?
| O "nej™ beror detra pi kind allerg gifGverkiinslighet i
familjen’? . ]
_ L TR
77. Faans piilsdjur i hemmet under nagon period under barnets
| forsta tva levnadsdr? o
o o " Nu Tidigare Aldrig ]
under
barhets
Mppvaxt ]
78, H.ll’ cller bar Guniljen haft jordbruk?
Har ullu har familen hall kor?
Har ellor har tamiljen haft histar/stall?
i lar eller har faniljen haft renar?
h Nu Tidigare Aldrig
under
bamets
— uppvast | |
70, Rider barnet? N |
L Rider annan familjemedlem?
1A NI
YO ](lmtl ar lmmul regelbundet inomiug? _ o o
lcllDtth barnet regelbundet utomhus? .
[ 1drottar bamnet repelbundet 1 ishall? » )
B Aldrig | Sallan_[_Thland_ | Ofia
%1, |Brukar barnet dka skoter?




Riékning

Akruella rokvanor i familjen. Kryssa i tillimpliga rutor i tabellien.

Ritker inte Riiker Riiker Riker Roker
0-4 cig/dag 5414 £5-24 25 cig/dap
cig/ilig, vig/dap, ‘ (,]lu_mi_
32, Far
Mar
Anmgn [“.1t'rlilje|_tiéc-llem' T
L CMey, aldng | Ja, hogst §oppr/vecks | Ju, merdin dug/vgpka'
43 Brukar nigon rika mombhus
eller ynder kikstlikten §
hemmet? e
A
R4, Férekommer rokning i annan l_nilj'ﬁ' dir bammet I
brukar vistas?
Farekom rt’)-lai-i‘l-{é‘lminlnn under bamcts forsta levaadsar? A NE) ]
83. Far rokte | I
Mo rikte N
Amnan famiijemedlem rékte _
) Firgkom rétkning hemma under barnets andra levnadsar? ) AT NEJ
%o, Far rikte
_ Mor rokie
Annan familjernedlem rikie
. AT N S 1)
87 Ritkte modern under graviditetzn
L

I



ENKAT OM LUFTVAGS-, NAS- OCH HUDBESVAR HOS BARN |
ARSKURS 1 OCH 2 I LULEA, KIRUNA OCH PITEA KOMMUNER, 2006

skola Klass

| Bunels numn

Pojke
Flicka

Batrnels personnummer
10 silTror

Barnets hemadress

Barnets hempostur

BBarnets hemiclefonnr

Ar Ménad Dag

Dagens datum

Namn pd den {oriilder/virdnadshavare som besvarat enkiiten

....................................................... telnrhem i,

Information om pricktest

Pricklest dr en enkel och shabb meted for allergidiagnostik, Testet gir Gl si atl ett antal droppar med
allergen pluceras pd underarmens insida, Sedan prickas det yllersta hudlagret genom droppaeny,
IDropparha torkas bort och resultatet avlises efter 15 minuter. Den som dr allerpisk brukar reagera
med ett fitet ndssclutslag och kortvarig klida pd platsen (8r prickningen. fimfn med vaceinatoner
veh blodprovstagning brukar en prickiestinte uppfattas som smirisam. Sjilvklart avbryts wsiningen

om barnet skulle uppleva den som obehagliy.

{1 Ta, jag ger mitt podkAnnande till att mitt barn pricktestas,

I Nej. jag vill inte att mitt barn pricktestas.



Fragor numrerade med fet sifira besvaras av alla,

Huvudfrigor — pipande och viisande andning
Sttt kryss i ju, nej eller Emplig ruta,

IA NEJ
1. Har bamet nigonsin hafi viisande ¢ller pipande andningstjud
i brijstet?
Crn du svarat "ne]” var pod pd direkt Ull fripa 6.
IA NI
2. Har barnet hafl viisande cller pipunde andningsljud i brijstet
ndgon ping under de senaste 12 méinaderna?
Onn elu svarat "nej” var god pi direkt Gl frbpa 6.
1-3 4.12 Mer &n
Ingen [ifiis gy 12 gur
3 [Tur ménga episoder med viisande andning
har barnet halt under senaste 12 minaderna
- Aldrig 1 eller T
vaknal Mindre flera
med #n 1 natt/ niiltes/
busviir vecka | vecks
4. Under de senaste 12 mdnaderna, hur olls har i
genomsnitt barnets somn stdres av viigande andning?
. 1A NI
. Under de scpaste 12 ménaderna, bar barnets viisande and-
ning ndgon ging varit 54 sviir atl det endast kunnat stiga ott -
L vii ord mellan andetagen?
. JA NI
b, Har barnet ndigonsin haft asima? |
7. Under de senaste 12 minaderna, har barnet hafl viisande
L i brostet under eller cQor anstriingning? J
8 Under de senaste 12 minaderna, har barnet haft natilig
torrhosta utan att ha varit Grkylcller att ha haft en infek-
tion i bréistet? ]




Tilliggsfrigor — pipande och viisande andning

firvirras nilr barnet ir i skolan?

IA NLJ
9. Har barnet under de senaste 12 médnaderna baft pipunde ofler
vilsande andning wan samtidig frkylning?
1. Tycker [ att barnet har lika bra ork (kondition) som sina
jamndripa kamrater?
11. Deltar barnet i skolans gymnastik och idrott i full emfattning?
12 Har barnet under de senaste 12 médnaderna varit hemma frin
skolan vid nigot tillfille pga andningsbesvilr eller astma?
13.
[ar bamet av likare {0 diagnosen astma?
14,
Giir barnet pé regelbundna kontroller fir astma?
Ol/
Aldrig lblund | periodvis | Varje dag
15. Hur ofta har bartnet behivt ta medicin ppa
_Lustma wnder de senaste 12 minaderna?
16. Om barnet behdvt g medicin, har baenet anviint niigot av
foljande? IA NI
Ventoline, Bricanyl, Inspiryl eller andra luflviigsvidgande
Beeotide, Pulmicort, Flutide eller andra kortisonpreperal
Oxix eller Seravent (Lingtidsverkande lulivigsvidgande)
Symbieort eller Serctide (kombinationspreperat)
Lomudal, Singulair eller annal
lar ifga o
besvir/ | Nigot, Clanska
inte alls | litet Mittligt | mycket
17. Under de senaste 12 manaderna, hur mycket
piverkade barnets andningshesviirZastma barnets
dagliza aktiviteter?
18, Tycker du att barnets andningsbesviir/astma




Huvudfrigor vid niishesviir

JA NI
19. Har barnet mégonsin varit besviiral av nysningar, rinnsnuvi
cller niistiippa wtan att ha varit {Grkyld?
Om du gvarat "nej”, var god g divekt tll frdiga 25
A NEJ ]
20 Har burnet wnder de senaste 12 manaderna varit besviirat av
nysningar, rinnsauva eller ndstippa utan att ha vant Brkylt?
Om du svarat "ngj™, var god gl dirckd Gl [edga 25
IA NEI ]
21, Har urder de senaste 12 manaderna dessa niisbesvir Gre-
komnit samtidigt med kliande, rinnande dgon?
22, Vilken/vilka minader hade barnet dessa niishesviir? Sau X 1 kimpliga rutor
lanyari Febeuari | [Mars Aﬁri] Maj Juni
Juli Augusti September Gktober November December
MNagot Ganska |
Inte ails | lilet | Miétligt | mycket
23 Under de senaste 12 miéinaderna, hur
mycket pd verkade ndsbesviiren barnety
A dagliga akliviteter?
Oftal | Varje
Aldriy Ihland periodvis dag
24, Hur ol har barnet Behévi ta medicin pga
allergiska niis- eller fgonbesviir under de
senaste 12 minaderna?
JA NIl
25, Har barnet ndgansin haft "hitsnuva™? "
iA NI
20, Tlar barnet av likare it diagnosen hisnuya eller allergiska
nis-/Bponbesvar?
[ —




Huvudfrigor vid hudbesviir

JA NI
27 Har barnet ndgonsin haft etl klinnde utslag som kommit och gl
under minst 6 minader?
Om du har svarat "nej” var god pd direkt till friipa 34,
JA NEJ
28 Har barnet halt detta kliande utslag ndgon ping under de
senaste 12 manaderna?
Om du har svarat "nej™ var god gh divekl 1] rlya 34.
JA NI
29, Flar detta kliande utslag vid ndgot tllfflle férckommit pid nidgot
av [oljunde stitllen: armvecken, kniivecken, fotleder, pé larens
baksidor eller pd halsen, kring Sronen eller dgonen?
Under 5ér-
) _ . 2 dr 2-44r | ildre
30. vid vilken dlder fick barmet detta kiande uislag 3
| fhirsta pingen?
_ JA NET
3. Har detta utslag helt fGrsvunnit vid nigot tillfille under de
L senaste 12 minaderna?
Eisd | Ielfler
ofty som niittet/
] ‘ Aldrig | natt/v veckil
32 Under de senaste 12 minadernsa, hur ofta, i
geovmsnitt, har detta klande wslag hillit barnet
vakel nattetid?
Aldrig | 1bland | Ofla |
33 Hur ofta anviinder barnct kKortisonsalva fr
| cksemel? -
JA NI
34, Mar barnet nagonsin hafl ckscm?
JA NI
35, 11ar bamnel av likare {3l disgnosen cksem?




JA NI

M. Har barnet ndgonsin haft symtom péi nickelallergl, dvs

klada/utslag av smycken, {ex halssmyeken, Gronringar,

metallknappar etler spiinnen?
M,

I lar barnet hal i Gronen?
Fragor om matallergi

JA NEJ] )

38, Ar barnet allergisk mot ndgot i maten? ”

Om"ja” besvara (riga 39.
39. Reagerar barnet pd nhgot av @©]jande?

Kryssa Bimpliga alternativ. (Flera alternativ pd varje rad mdyjliga)

) Kdkningar,
Klida i Andnings- |diarré cller | Kliande
Velg) Inga beyviir [ munnen beaviir onl i magen | utslag

Mjiilk
Agp —
Iisk
Skaldjur
Virtermn)iil ~ ~
mojn
Rpplen
Persikor
Kiwi
Avokado

A[M.:I.‘iinw

Banan

Potatis

Kda morétier

Jordndtter

MNiller

Mandel

Annat, vad?

&}



Barnets bakgrundsdata

44
Vad var barnets fidelsevikt? e gram
41, 7
Il vilken kder [ick baenct brostmjélk? oo minader
42. o
Vid vilken dlder fick barnet fiie fBrsta pangen tillgp/ersatining/villling? ..., méndder
43.
ur minga syskon har barnet?
44,
Vilket barn i ordningen fir barnet?
45.
_ Vad dr burnets nuvarande lnpd? cm
46,
Vad iir barnets nuvarande vikt? kg
47. Forckommer alleryiska besvir hos dvriga familje-
medlemmar?
Sitt keyss § akluel! ruta, dven om besviiren frgvunnit, Far Maor Hyskon
_ Astma
t allergiska niis/gonbesviir e
iksem
ofla luflviigskatarr
48, Vistades barnet pid daghem/forskola (Hre skolildern?
% Kryssy [or Jimpligl aiternativ. |
| Aldrig
1Biirjade forsty pdngen fore el des dlder .
Boriade Rirsta pingen mellan 1 och 2 drs dlder
Borjade {Orsta gingen cfter 2 des Alder .
f40. Vislades harnel pi ﬁlmil.icdugl‘lumhlngmammu [&re skotildemn?
- Kryssa e limpligt alternativ,
Aldrig ) i
Bitrjude fBesta wingen fBre ctt firs dldor
Barjade (Grsta péngen mellan | oeh 2 drs dlder - |
L Borjade {Grsta ghnpen efter 2 érs dlder _T




5. Tar barnet haft IA NS

Kikhosta

'Krunp
Lungin{lammation
svilrre Iuﬁ‘vsié;:j‘ﬁkclmn‘ Lex RE-virgs
dvrig sviirare infektionssjukdom

51, Birgkar barnet vara [Bekylt mer fin 6 gurfir?

51, Brukar barnet hosta mer fin 2 veckor i sambund med [Grkylning?

Barnets bostad och miljo

53, Varoch i vilken typ av bostad bodde barnct under det forsta levnadsieet?
Ange bostadsort samt siitl kryss 1 lamplig ruta (Or typ av omrdde (stad/Gitort eller ute pd landet) och
typ av bostad, (Om flera bostiider, ange den som barnet bott lingst @ under del Grsta levnadsdret)

Typ av omrdde Typ av hostad
Bostadsort Htad l.andshypd Villa/radhus [dpenhet

54. Kompletterande {rigor kring barnets nuvarande eller tidigare bostad samt milji,
Har nedanstéiende frekommil? Sat kryss i Gllampliga rutor i tabellen,

Nuvarande | "i'idigat'c Aldnb )
hostad hostad

| Tecken pif fuki- eller mipelskada

Fiirckomst av imma/fukt pd insidan av Binstren

Braskamin/vedsldning

Sudrre walikerad viig eller mycket anviind b-i'i-:};i{ﬁlllplms;
Inom 200 m frin hemmwt .
Bilverkstad, stiree parage eller bensinstation inom 200 m frin

hemmet

stall eller ladupied inom 200 m frin bemmet




35, Nuvarande bostaden dir: | Ungefirlipt Antal tum Ungefiirlip
Villa/radhus Bywenadsir inkl kitk Bostadsyla
Liigenhet ) B

56,

[lyr mdinga vuxna bor 1 hemmet?
57. ’ 7
{lur minpa barn bor i hemmet?
Djur, fritid uch kost
58, |Mar Ninu eller har Ni tidigare hafi husdjur ndgon ghng Nu Tidigare Aldrig
under barnets uppvixt? under
barnots
Kryssa i tillimpliga vutor i tabellen, uppvixt
Kall 7]
Thund
Kanin/marsvin/hamster
Anmatpilsbirande djur "
Burligel
Annat husdjur
IA NET
59. Fanns piilsdjur under nfigon period under barnets firsta tvil
e | WCYRREAE }
60, Har DU/NI vall ot inte ha pitlsdjur (tex katt efler hond) pi grund o
av allerygi i familjen? o
ol, Flar /N1 valt all inte ha pélsdjur (tex katt elier hund) pi grund
av rlidsla For att bamet ska bl allerpiskt?
62. Nu Tidigare Aldrig
utiler
harnels
uppviixt
Har eller har familjen hafl jordbruk?
JA NI:J
63, | Rider hurmet? ;
Rider annan familjemedlem?
IA NE]
64. Tdrottar barnet repelbundet inomhbug?

| Tdrotiar barnet regelbundet slombns?

Ldrattar barnet regelbundet i ishall?

4




Hur ofta diter barnet n:'igoﬁslugs leukt?

Varje dag, minst vl

Varje dag, ungefir cn

Niistan varje dag

1-3 plinper per veeky

Mindre fin en gding per veeka

Hur ofta dter burnet figk?

Minst 3 glinger prer vecka

Engelir 2 gdnger ginger per veeka

Ungetlic 1 giag per veeka

Ungelir 13 gianger per vecka

Mindre iin 1 ping per méoad

 Aldrig

67.

Hur oftya fiter bamet snabbmat (1.e.x mat friin Mag Donalds,

Tragses, Max eller andra grill- och korvkiosker)?

Lingefiir | glng per dag

Ungefir varannan dag,

Ungeflir 2 pénget per veeka

Ungefiir 1 géng per vecka

Enstaka génger per mind

| Aldeip eller nistan aldrig

Riikvanor i familjen Kryssa i tilldmpliga rutor i tabellen.

Réker Rker Riker Raker
(-4 5-14 15-24 | 25 cipddag
Risker ine cigidag | eip/dap cigfdag | eller mer
68, | FFar
Mor ]

Annan familjemedlem

Nej, aldrig

Ja, hijgst
1 opr/ veeka

Ja, mer En
1 dagfvecka

69,

Brukur niigon rika inomhus eller under

koks liikten § hemmet?

L Fisrckom ridkning hemma under barnets firsta levoadsar? JA NI
T  Var vikle
Mor rikle ]
Annan familjemedlem rdkie
JA NI
Rikte modern under geaviditeten? N

Tack for Din medverkan!

L0





