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Abstract

Background

The prevalence of respiratory symptoms and diseases, like asthma and chronic obstructive
pulmonary disease (COPD), seem to have increased during the last decades. The reason for
the increase in asthma related symptoms and allergy is uncertain. Some, but not all, of this
increase might be ascribed to lowered threshold for use of the diagnosis by medical doctors,
change in diagnostic criteria, and increased awareness of symptoms in the population. Studies
have indicated that increased prevalence might be explained by a reduction during the last
decades in exposure to environmental factors in infancy. These factors are supposed to
stimulate the change from Th-2 to TH-1 helper cells (hygiene hypothesis), but even low level
of allergen exposure seems to contribute to increase in risk for allergy. The increase in COPD
in developed countries is closely related to the smoking pattern during the last two to four
decades, and the increase, therefore, is mainly seen in women. Further, studies have indicated
that women are more vulnerable for the deleterious effects of tobacco smoking than men are;

if this is true the current smoking pattern with increasing female smoking, is worrying.

Spirometry is an important tool in diagnosing and follow-up of obstructive lung diseases, and
the parameters are compared and expressed in percent of values matched for race, sex, age
and height. The most commonly used reference values for expiratory parameters in Norway
have been those published by the European Community for Coal and Steel (ECCS). Many
studies have indicated that these underestimate the level of parameters as FEV; and FVC.
Updated reference values for populations have been warranted in order to increase the validity
of spirometry.

Inhaled corticosteroids are the cornerstone in the treatment of persistent asthma, and are even

widely used in COPD. Because of well-documented negative side effects onbone by oral
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corticosteroids, there is concern about such an effect even in use of the inhaled forms. Most
studies have been performed in hospital settings, and real life studies in unselected

populations have scarcely been performed.

Aims

> To estimate the prevalence of respiratory symptoms, obstructive lung diseases, and their
risk factors in a general population with focus on sex differences in vulnerability to
tobacco smoking.

» To develop prediction equations for expiratory flow volume spirometry

» To study the associations between use of inhaled corticosteroids and bone mineral density

in a retrospective cohort study

Subjects

From August 1995 to June 1997 all residents aged 20 years and more (92,936), of the Nord-
Trendelag County, Norway, were invited to participate in the Nord-Trendelag Health Study.
Among 65.225 participants, a 5 % randomly selected sample and everyone answering positive
to questions on asthma or asthma related symptoms, were invited to phase 1 of the BONT

study.

Methods

The participants of the HUNT study answered comprehensive questionnaires on
demographics, life style, risk factors, symptoms and diseases. Those selected to the BONT
study additionally answered a more disease specific questionnaire, a structured interview with
focus on asthma-related symptoms and use of medication, and performed flow volume

spirometry and bone densitometry of the forearm.



Results and conclusions

The prevalence of respiratory symptoms in this county was higher than previously reported in
Norway, but similar to results from more recent studies from Northern Europe. Tobacco
smoking was strongly associated with higher prevalence of respiratory symptoms and lower
lung function. Women had a larger relative reduction in lung function parameter as FEV; by
smoking burden than men. However, this did not fully explain the higher increase in
proportion of women reporting respiratory symptoms with increasing smoking burden
compared to men. This might indicate that women are more vulnerable to the deleterious
effects of tobacco smoking than men. The damage could be localised in the small airways,
which is not reflected by spirometric parameters as FEV; and FVC. The lung damage adds to
a long lists of smoking related health problems, and increased vulnerability in women
combined with increasing prevalence of female smokers, warrant sex specific anti smoking
strategies.

Prediction equations for expiratory flow volume parameters were developed. The study
confirms an underestimation of FEV; and FVC by the ECCS prediction equations, and the
mean values are in crude agreement with reports from other recent studies. The use of
appropriate reference values increases the sensitivity for discovering obstructive lung disease
by spirometry. We, therefore, recommend selection of the most recent and population specific
reference values for use in clinical practice; for this region, the present set should be the most
relevant.

Users of inhaled corticosteroids had about 2 % lower BMD compared to never users. The lack
of dose response relationship between ICS and BMD in this study might be due to a narrow
dose range, or indicate that other characteristics of the patient group contribute to the
difference. The doses of ICS used in this population were mainly moderate and are more in

agreement with current treatment guidelines than guidelines published prior to the study.
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Definitions and abbreviations

Definitions

Pack-years: The number of years of daily smoking multiplied by the number of cigarettes
smoked daily divided by twenty

Sensitivity:  The proportion of individuals testing positive if the disease is truly present

Specificity:  The proportion of individuals testing negative if the disease is truly absent

T-score: The number of SD above or below the mean bone mineral density of healthy
persons of same sex aged 25-45 years.

Team 1: The team of technicians covering the 5 largest municipalities in Nord-
Trendelag; Stjerdal, Levanger, Verdal, Steinkjer and Namsos

Team 2: The team of technicians covering the 19 smaller municipalities

Z-score: The number of SD above or below the mean BMD of healthy persons at the

same age and sex

Abbreviations

A: Age

AHR: Airway hyperresponsiveness
ATS: American Thoracic Society

ATS-DLD: American Thoracic Society + Division of Lung Diseases of the National Heart

and Lung Institute

AUC: Area under curve

BDP: Beclomethasone dipropionate
BHR: Bronchial hyperresponsiveness
BM: Biochemical bone markers
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BMC: Bone mineral content
BMD: Bone mineral density
BMI: Body mass index

BMRC: British Medical Research Council

BONT: The Bronchial Obstruction in Nord-Trendelag Study
BUD: Budesonide

CS: Corticosteroid

CSS: Cross sectional study

DXA: Dual-energy x-ray absorptiometry

ECCS: The European Community for Coal and Steel

ECRHS: European Community Respiratory Health Survey
ERS: European Respiratory Society

FEF35.75 Forced mid-expiratory flow

FEV;. Forced expiratory volume in one second

FP: Fluticasone propionate

FVC: Forced vital capacity

GINA: Global Initiative for Asthma

GOLD: Global Initiative for Chronic Obstructive Lung Disease
GPRD: The general practice research database study

H: Height

HUNT 1: The Nord-Trendelag Health Study 1984-86

HUNT 2: The Nord-Trendelag Health Study 1995-97

HUNT 3: The Nord-Trendelag Health Study planned 2006-07
ICS: Inhaled corticosteroid

[UATLD: International Union Against Tuberculosis and Lung Disease
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LLN:

LN:

LS:

MD:

NTNU:

OCS:
PEF:
QCT:
RCT:
SD:
SRH:
SXA:
TCA:
TLC:

WHO:

Lower limit of normal

Natural logarithm

Longitudinal study

Medical doctor

Norwegian University of Science and Technology
Oral corticosteroid

Peak expiratory flow

Quantitative computed tomography
Random clinical trial

Standard deviation

Self-rated health

Single x-ray absorptiometry
Triamcinolone Acetate

Total lung capacity

World Health Organisation
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1. Introduction

The Nord-Trendelag Health Study (HUNT) is a comprehensive population based study
having performed cross-sectional studies in the county twice, HUNT 1 in 1984-86 and HUNT
2in 1995-97. In HUNT 1 lung related measures were questions on coughing and chest- x-ray
of everyone.

Except for inclusion of some questions on coughing and asthma in the main questionnaire, no
specific lung study was originally planned in HUNT 2. Having worked with asthma related
projects in general practice from 1989, I found HUNT 2 a unique opportunity for further work
in the field of respiratory medicine. A lot of topics might be addressed, but initially focus was
on studies regarding; a) the increasing prevalence of respiratory symptoms and obstructive
lung diseases in the western countries, b) the use of inappropriate estimates of normal lung
function parameters because of widespread use of prediction equation from the European
Community for Coal and Steal (ECCS) (1), and c) the concern about side effects of inhaled
corticosteroids on bone.

My proposal to The HUNT organising committee in November 1994 of performing a lung
study as part of the HUNT study was accepted, and a hectic planning phase began. The
closing date for application for funding from the Norwegian Research Foundation had passed,
and the only possibility for funding was enquiring pharmaceutical companies. Planning to
ask all pharmaceutical companies with drugs in the field of respiratory medicine, I, to the
second company on my telephone list, addressed the question of funding to Medical Director
in Astra Norway, Henrik Lund. He was very positive to my request, and based on my
preliminary protocol on The Bronchial Obstruction in Nord-Trendelag Study (BONT) and
three meetings, Astra Norway in Mai 1995 accepted funding of a total amount of Nkr 4.3
millions for the planning and data collection period of the study. The formal agreement was

concluded between Astra Norway and the National Institute of Public Health, and I was

17
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employed at the Community Medicine Research Centre in Verdal, which at that time was part
of The National Institute of Public Health. For further planning and performance of a rather
large lung study, I obviously needed teaching supervisors and co-workers being experts in the
field of respiratory medicine. The preliminary protocol and information of the funding did not
convince the first research group, that I got in touch with, that such a study was warranted in
Norway. However, a meeting with an enthusiastic professor, Leif Bjermer at the Lung
Department in Trondheim in February 1995, inspired for further work on the planning, and he
willingly accepted being the main supervisor. A steering committee and a consulting team
were established. Bo Lundbéck, the father of the Obstructive Lung Disease in Northern-
Sweden Study (the OLIN-study), participated at the first meeting of the consulting team, but
he, unfortunately, had not time for further involvement in the BONT study. His dissertation
was, however, an important contribution in the planning phase of the BONT study (2).
Professor Lars Vatten initially was co-supervisor, but because of his involvement in a huge

number of studies in HUNT, Professor Roar Johnsen replaced him.

After a very hectic planning phase of the BONT Study, as well as of the total HUNT study,
the data collection started in Levanger August 15™ 1995. With the arrival of technical
equipment few days before, and preliminary software solutions for the interview, the first
month was marked by technical problems. Burglary and theft of both laptop and spirometer
both the first and second week of the study did not diminish our problems, but extreme
flexibility of Leif Bjermer and the contractor of the equipment contributed to only two days of
loss of measurements. We changed from the use of laptops to stationary PCs, and supporting
this choice was the burglary in the third week, when the only benefit for the thieves was the
packing of the previous laptops. At team 1 covering the 5 largest municipalities, the BONT

study was part of the screening station. Due to practical reasons, the BONT study had to

18



organise the measurements as follow-up study 6-12 weeks after the main screening in the 19
smaller municipalities. Initially more studies wanted to arrange follow-up study in these
municipalities, but at last the BONT study, being indebted to an enthusiastic, and sometimes
furious and crying, staff at the HUNT Research Centre, was the only study performing this.
Bone mineral density measurements were, however, also measured for the selected samples
for the Osteoporosis Study, which later on paid the economical extra costs for this. Having the
responsibility for all transport and follow up of the equipment, education of and supervision
of the staff, I was given the opportunity to spend a lot of ordinary working days, evenings,
and weekends in 1995-97 on the roads or in offices in all municipalities of our county.

The data collection phase of HUNT 2 and BONT finished in November 1997, and thorough
work regarding punching /optical reading of questionnaires began. For BONT quality
assurance of measurements both of bone densitometry and spirometry had to be performed.
For the BONT and Osteoporosis study Aina Enes and Bitte Dillan performed manual
replacement of borders for site measurement on a total of 18,000 bone densitometry
measurements. About 20,000 flow volume curves from 11,800 subjects were stored, and the
processes of quality cheque have been time consuming and will continue, as more parameters

of lung function will be included in analyses.

Through the BONT study the airway became one of the main topics in the HUNT 2 study.
The study has contributed in adding to the comprehensive HUNT database information on
lung related risk factors, respiratory symptoms and diseases, use of “asthma” medication, lung
function, and bone mineral density. As the collected data in the BONT study are and will be
an important basis for cross-sectional and prospective studies, the Method section also

includes description of the phases not being further addressed in this dissertation.
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2. Aims of the study

e To estimate the prevalence of respiratory symptoms, self-reported obstructive lung

diseases, and their risk factors.

e To study the association between tobacco smoking and respiratory symptoms, obstructive

lung diseases, self-reported health, and lung function by sex.

e To develop prediction equations for forced volume spirometry for Forced Expiratory
Volume in 1 second (FEV)), Forced Expiratory Volume (FVC), Peak Expiratory Flow
(PEF), Forced mid-Expiratory Flow (FEF,s.75) and Area Under Curve (AUC).

e To compare these prediction equations with other commonly used equations.

e To study the association between use of inhaled corticosteroids and bone mineral density

(BMD) of the forearm.

21
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3. Background

This section is divided into three parts addressing each of the main subjects of this study.

3.1 Respiratory symptoms and obstructive lung diseases by

tobacco smoking and gender

3.1.1 History

Table 1. Some important events in the history of obstructive lung diseases and treatment)

Year History of obstructive lung disease and treatment (3;4)
-1550 » Asthma-like condition described in the Ebernes papyrus in Egypt.
» Treatment: Camel and crocodile droppings
-1000 > Neu Ching, the oldest medical textbook describes asthma in China.
» Treatment: the plant Ma Huang (active component ephedrine),
herbal remedies, acupuncture, yoga and meditation.
-480 -370 Hippocrates, teacher on Cos, thought that asthma was due to an

imbalance of the bodily fluids.
Treament: induce of vomiting, purging and bleeding

-81 The first classification of asthma by the Greeks.

>
>
>
50-100 » Pedanus Discorides, Greek, the father of the science of pharmacy
» Treatment: inhaled fumigation — the start of inhaler therapy
>

129 — 200 Galen, Greek physician, probably the most influential writer of all
time on medical subjects. Large scale use of medications —
polypharmacy

» Treatment: owl blood in wine
1135-1204 > Moses Maimonides, the most famous Jewish physician in Arabic
Medicine.
» Treatment: Hot chicken soup, dry climate, avoidance of emotional
turmoil and sexual activity

1559 > Sir Walter Raleigh brought tobacco to England

1600 » Treatments: tobacco smoking, stallions dung and tincture of fox’s
Lung

23
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1621 - 1675 »

1803

1860

1869

1900

1936

1940

1954

1967

1970s

1982

>

A\ YV V VVV

vV VvV V V V¥V

Thomas Willis, Oxford physician
Treatment: powdered shells and millipedes, antispasmodics and
sedatives.

The use of fumigation of Datura ferox in treatment of asthma was
imported to Great Britain from the Indians of Madras. Cigarettes
with leaves of datura were used by asthmatics until 1992

Sir Henry Salter, a Victorian doctor
Treatment: strong coffee (caffeine is related to theophylline)

Theophylline isolated from cocoa, aminophylline produced in 1908.

Atropine was derived from the plant deadly nightshade

Adrenaline introduced — stimulates a, 3; and 3, receptors first
administered by inhaler at Guys Hospital in 1929

Cortisone extracted from the adrenal gland, and first used in asthma
treatment in 1950

Isoprenaline discovered - stimulates 3; and B,-receptors
Prednisolone developed

3, receptors identified, led to development of salbutamol and
terbutaline

Disodium cromoglycate was derived from the seeds of an eastern
Mediterranean plant Ammi Visnaga

Importance in asthmatics of allergy to house dust mite was realised,
and injections of mite allergen was started

Development of beclomethasone, and later budesonide and
fluticasone.

Bengt Samuelsson got Nobel Prize in Medicine for identification of
leucotriens (previously called slow-reacting substance of
anaphylaxis (SRS-A). Later the leucotrien receptor antagonists
pranlukast, montelukast, and zafirlukast were developed.
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3.1.2 Epidemiology of obstructive lung diseases

3.1.2.1 Asthma definition and prevalence

The Greek word is derived from the verbal root that means to blow, and signifies hard-drawn
breath, panting or gasping from the toil. Despite a lot of research on asthma, there remains
considerable discussion as to how much “asthma” of respiratory origin can be classified as
being the same disease (5). On the other side, the symptoms may be misinterpreted; like the

young man believing he was a good lover until his girlfriend told him that she had asthma.

Asthma has still no standard definition, and attempts to define asthma have generally resulted
in descriptive statements (6). The latest from Global Initiatives for Asthma (GINA) defines
asthma in the following way:
Asthma is a chronic inflammatory disorder of the airways in which many cells and
cellular elements play a role. The chronic inflammation causes an associated increase
in airway hyperresponsiveness (AHR) that leads to recurrent episodes of wheezing,
breathlessness, chest tightness, and coughing, particularly at night or in the early
morning. These episodes are usually associated with widespread but variable airflow

obstruction that is often reversible either spontaneously or with treatment (7).

There have been debate whether there has been an increase in asthma prevalence in the
industrialised world (8). In order to avoid concern about the reliability and validity of asthma
diagnosis, epidemiological studies generally use self-reported wheeze in the past year as a
marker of the disease. The prevalence of wheezy illness in children have increased over time,
but the prevalence of diagnosed asthma has increased more rapidly, suggesting that the
diagnosis has become more frequently used and that some of this increase may reflect only a

different use of language (5). However, the consistency of the evidence from questionnaires,

25
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the parallel increase in the prevalence of atopy and some evidence that there has been an
increase in AHR makes it very likely that the increase in asthma prevalence is real. (5;6).
There seem to be an agreement today that there is a trend reflecting a true increase in
prevalence in children but a less striking increase in adults (7).

In countries with developed health services (including Norway and Sweden), asthma is
reported by about 5 % of subjects aged 20-44 years (9), and in more than 10 % of children
(10). The prevalence rates tend to be highest in economically developed countries with a
temperate climate and low in rural subsistence and economically developing communities.
Adoption of a more affluent lifestyle in the latter regions, however, leads to increasing
prevalence (6). The highest prevalence of asthma is found in Australia, New Zealand and

England.

3.1.2.2 Risk factors for asthma

Risk factors for asthma may be classified as host factors that predispose individuals to or

protect them from developing asthma, and environmental factors that influence the

susceptibility to the development of asthma in predisposed individuals, precipitate asthma
exacerbations, and/or cause symptoms to persist (7).

e The host factors include the genetic predisposition to the development of asthma or
atopy, airway hyperresponsiveness, gender, and race. Canadian epidemiological studies
have indicated that asthma incidence in women, but not in men, is associated with
smoking and household pets (11). Cyclical hormonal variations (12) and possible anti
oestrogen effect of tobacco smoking (13) might also contribute to higher prevalence of
asthma in women compared to men. Further, in a time with increasing body mass index
in the population, studies among women, interestingly, have reported body mass index

and weight gain to be independent risk factor for onset of asthma (14).



e The main environmental factors are exposure to allergens and occupational sensitisers,
viral and bacterial infections, diet, tobacco smoke, socio-economic status, and family
size. There is some evidence that some risk factors (increased exposure to infection,
acquisition of different intestinal commensal bacteria, and higher exposure to bacterial
endotoxins) influence the balance between subgroups of CD4+ T-helper (Th)
lymphocytes, inhibiting the change from mainly Th2 lymphocytes to Thl lymphocytes
during infancy (6;15). These cells secrete cytokines to support or suppress the allergic
inflammatory response, respectively. This might partly explain the increasing prevalence
of asthma and allergy, but studies have also indicated that even low levels of allergen
exposure might contribute to this (16).

The main factors responsibk for causing exacerbations of asthma and /or the persistence

of symptoms are exposure to allergens and respiratory infections.

3.1.2.3 COPD definition and prevalence

The Global Initiative for Chronic Obstructive Lung Diseases (GOLD) guidelines define

chronic obstructive pulmonary disease (COPD) in the following way:

COPD is a disease state characterised by airflow limitation that is not fully reversible.

The airflow limitation is usually both progressive and associated with an abnormal

inflammatory response of the lungs to noxious particles or gases (17).

COPD consists of a variable mixture of three pathological lesions: emphysema in the alveolar

region, mucous gland hyperplasia, predominantly in the large airways, and inflammation and

fibrosis in small airways.
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Previously the term emphysema and chronic bronchitis were included in the definition of
COPD. Emphysema is a pathological term and describes only one of several structural
abnormalities in COPD. Chronic bronchitis, is defined as self-reported cough and sputum
production for at least three months in each of two consecutive years, and this remains a
clinically and epidemiologically useful term (17). These symptoms may precede the
development of airflow limitations, but some patients develop significant airflow limitation
without chronic cough and sputum production. The prevalence of chronic bronchitis have
been reported to be 3.7 % in Denmark (18), 4,8 % in Spain (19), and 4.5 % in Norway (20).
Subjects underreport and physicians under-diagnose chronic bronchitis (21), and women seem
to underreport phlegm more than men (12). Current smokers might regard coughing with and
without phlegm as a natural consequence of smoking and not as a health problem, or simply

find no reason for reporting symptoms caused by their life style.

COPD is a common, costly, and preventable disease with large implications for global health.
It is the forth-leading cause of death in the United States, exceeded only by heart attacks,
cancers, and stroke. Further, it has been estimated that by the year 2020, COPD will be fifth
among conditions that will be the highest burden to society on a worldwide scale (22). In the
USA there have been an increase in death rate for women from 20.1/100,000 in 1980 to
56.7/100,000 in 2000, with a more modest increase in men, from 73.0 to 82.6 per 100,000.
For the first time, in 2000 more women than men died of COPD in USA (59,936 versus
59,118) (23). In Great Britain 10 % of men and 11 % of women aged 18-65 years had FEV|
more than 2 SD below predicted, and in Spain 10.6 % of men and women had FEV//FVC less

than 88 % and 89 %, respectively (19).
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The prevalence data on COPD have been distorted by the use of different diagnostic terms
and lung function criteria. The most common lung function criteria have been:

e The British Thoracic Society (BTS): FEV/FVC < 0.70 and FEV| % < 80 (24)

e American Thoracic Society (ATS): FEV/FVC <0.75 (25)

e GOLD: FEV|/FVC < (.70 independent of symptoms (17).

The choice of criteria influences highly the reported prevalence. In Sweden the prevalence of
COPD among subjects aged more than 45 was 8 % according to BTS criteria and 14 %
according to GOLD criteria (26). Fig 1 illustrates the differences in prevalence of COPD

using the different criteria in the total BONT sample.
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Fig1 COPD prevalence by age applying the diagnostic criteria by BTS, ATS, and

GOLD on the 5 % random sample of the BONT study.
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3.1.2.4 Risk factors for COPD

COPD is a complex disease that is influenced by genetic factors, environmental influences

and genotype-environmental interactions.

Host factors

e The genetics of alphal -antitrypsin deficiency is well known, but the role of other genetic

factors in COPD have only recently started to receive attention (27).

e Several studies have suggested that women may be at higher risk of developing COPD,
but this has mainly been considered in relation to tobacco smoking. Compared to men,
tobacco smoking in women has been reported in higher degree to restrain lung growth in
adolescents (28), increase bronchial responsiveness (29;30), and increase rate of
hospitalisation for COPD (31). Regarding decline in lung function, however, the results
have been conflicting. Some studies have reported greater decline in lung function among
men than women (32-37), other opposite results (12;31;37-40), whilst no difference by

sex was found in a meta-analysis of eight large US population-based studies (41).

e The importance of factors as airway hyperresponsiveness (AHR) and asthma/atopy as

predictors for COPD are unclear, but studies have supported the so-called “Dutch
hypothesis” proposed by Dutch workers in the 1960s (42). According to this, asthma /
AHR are risk factors of developing COPD, which is supported by Xu et al in a
longitudinal study finding an association between AHR and chronic mucus

hypersecretion, after adjusting for factors such as age, sex and smoking (43).

e Low birth weight, childhood respiratory illness and recurrent bronchopulmonary

infections also have been associated with increased risk of COPD.

30



Environmental factors:

e Tobacco smoking causes respiratory symptoms like wheezing, breathlessness, and
coughing (44-47), and is the most important aetiological factor for COPD (17). Most
patients with COPD will have a smoking history of at least 20 pack-years (24). Smoking
is believed to be the cause of 85-90% of COPD in men in the industrialised world, but
only 15-20 % of smokers have been reported to develop the disease (48). The relatively
low figures among smokers probably underestimates the prevalence, as COPD is both
underdiagnosed and underappreciated (17), and Lundbéck et al in a recent study reported
that about 50% of smokers developed COPD (26). Other confounding factors that
complicate the relationship between number of cigarettes smoked and decline in lung
function are the extent to which cigarette smoke is inhaled and the amount of tar. A
reduction in cigarette tar content has been shown to have little effect on the decline in

FEV, because of change in the pattern of the number of cigarettes smoked (49).

e Passive smoking as a risk factor for COPD and adult onset asthma has been demonstrated
in a number of studies, but the magnitude of the associations have been small (50).
Among non-smokers, adults exposed to passive smoking at home or work have a 40-60
% increased risk for self-reported asthma, and this exposure worsens respiratory

symptoms and lung function among adult asthmatics.

e Other risk factors for COPD are increasing age, environmental pollution, occupational
dust and chemicals, and socio-economic status (17). It is not clear, however, whether
socio-economic status rather reflects indoor and outdoor air pollutants, crowding, poor
nutrition etc. High levels of urban air pollution are harmful to individuals with heart or

lung disease. However, the role of out-door air pollution in causing COPD is unclear, but
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appear to be small when compared with that of tobacco smoking (17). In countries using
biomass fuel for cooking and heating in poorly vented dwellings, the high level of

particulate matter in indoor air is a risk factor for COPD (17).

3.1.3 Tobacco smoking

3.1.3.1 History

Christopher Columbus brought a few tobacco leaves and seeds with him back from South
America to Europe in 1493, and the products were introduced to most Europeans in the mid-
16™ century. Even if the products initially were very expensive, the supposed medicinal and
especially aphrodisiac effects made it very attractive.

At first, tobacco was produced mainly for pipe smoking, chewing, and snuff. Cigars did not
become popular until the early 1800s, whilst cigarettes first became popular after the Civil
War .The cigarette sales increased greatly after the invention of the first practical cigarette-
making machine in the late 1880s.

During the 1920s the first medical reports linking smoking to lung cancer began to appear.
Many newspaper editors refused to report these findings, as they did not want to offend
tobacco companies who advertised heavily in the media. In 1930 German researchers
reported a statistical correlation between cancer and smoking, and in 1944 the American
Cancer Society began to warn about possible ill effects of smoking. In 1952 Reader’s Digest
published “Cancer by the Carton” an article about the dangers of smoking. The effect of the
article was enormous; similar reports appeared in other periodicals and the following year,
cigarette sales declined for the first time in over two decades. The tobacco industry responded
by in 1954 forming the Tobacco Industry Research Council to counter the growing health

concerns. This led to production of the filtered cigarettes and low-tar formulations that
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promised a “healthier” smoke. The public responded, and soon sales increased again. In the
early 1960s “ the Surgeon General’s Advisory Committee on Smoking and Health” was
established. The committee released a report concluding that cigarette smoking was causally
related to lung cancer in men, and though less extensive, pointed in the same direction for
women.

Ever since, researchers, patient organisations, governments, and the WHO have increased
their fight against the tobacco industry. The industry is, however, still profitable, and even if
the prevalence of current smokers are decreasing in the U.S., Oceania, and Europe, the
proportion of smokers is increasing in Africa and Asia. Today Brazil and Zimbabwe have
become the leading countries in export of unmanufactured tobacco in the world, whilst China

is the leading country in manufacturing of tobacco (51;52).

3.1.3.2 Smoking prevalence

Projections by WHO for the 1990s gave global estimates of the proportions of smokers as
47% among men and 12 % among women. The smoking pattern has, however, changed both
in developed and developing countries, with especial increase in proportion of female
smokers. The numbers of smoking women is expected to almost triple from 1990s to 2025,
the increase is partly an effect of female emancipation and the use of tobacco smoking to gain
weight control (53). The prevalence of smoking among women is > 20 % in Europe and US,
and > 30 % in Brazil, Denmark, and Norway (54). Whilst Norwegian men in 1998 were
ranked 62 in the world regarding smoking prevalence, Norwegian women were ranked 2 (54).
The overall prevalence of daily smokers in age group 16-74 years in Norway were 32 % in

women and 33 % in men in 1995, whilst the figures for 2001 were 29 % and 30 %
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respectively (55;56). The prevalence of daily smokers in these age groups in 2001 in Nord-

Trendelag was 31 % in women and 27 % in men.

Table 2 Smoking pattern by sex in Nord-Trendelag 1995-97

Women Men
Start age 19.8 18.4
Number of cigarettes 9.7 13.1
Pack-years 10.3 16.0
Current smokers (%) 30.6 29.7
Ex-smokers (%) 19.7 32.0
Never-smokers (%) 49.7 38.3

Prevalence of current smokers by sex

sl \N O MNEN
= == Men

Prevalence
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20-29 30-39 40-49 50-59 60-69 70-79 80 +

Age

Fig 2. Prevalence of current smokers by sex and age in Nord-Trendelag 1995-1997

34




3.1.3.3 Tobacco smoking and health

Tobacco use is the single most important preventable health risk in the developed world, and
an important cause of premature death worldwide. Epidemiological research has revealed this
causal relationship, and an important contribution to this has been the work of Sir Richard
Doll. He was one of the co-workers of the first study showing the association between
tobacco smoking and lung cancer in 1947. He also started the classical study of the smoking
habits of British doctors in 1951, and follow up studies until 1991 on this cohort have shown
that about half of all regular cigarette smokers will eventually be killed by their habit (57). In
Norway the number of deaths due to tobacco smoking in 1998 was estimated to 7,700
subjects (20 % of all deaths). Smoking causes a wide range of diseases, including many types
of cancer (located in the mouth, oesophagus, pharynx, larynx, lung, pancreas, and bladder),
COPD, coronary heart disease, stroke, peripheral vascular disease, and peptic ulcer disease
(58). Respiratory symptoms/diseases caused by tobacco smoking are dealt with in more detail
in section 3.1.2. Compared to never-smoking women, smoking women are more likely to
experience primary and secondary infertility, and regarding pregnancy outcomes abruptio
placentae, preterm delivery, lower birth weight infant, and intrauterine or perinatal death of
infant (53). Studies have in addition indicated that women who smoke have lower bone

mineral density than non-smokers (59), and increased risk for hip fractures (60).

3.1.4 Questionnaires in respiratory epidemiology

3.1.4.1 Development of commonly used questionnaires

There have been a lot of epidemiological studies on obstructive lung diseases. However, the
use of different questions has made the study of time trends and comparisons between regions

difficult. Intending to avoid such limitations, several questionnaires for studying respiratory
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diseases have been validated and internationally published (61). In 1960, the British Medical
Research Council (BMRC) published a questionnaire on respiratory symptoms with items
mainly selected for the identification of chronic bronchitis (62). There were only a few
questions about wheezing and unspecified chest illnesses in this version. Questions on
asthma-related symptoms later have been included, in addition to question on “ever having
had asthma” and “doctor diagnosed asthma”, both in newer versions of the BMRC
questionnaire, the ATS and Division of Lung Diseases of the National Heart and Lung
Institute questionnaire (ATS-DLD-78) (63), and in the International Union Against
Tuberculosis and Lung Disease questionnaire (IUATLD) (64-66).

During the last decade, standardised methods to measure the prevalence of asthma and
wheezing illnesses in children (International Study of Asthma and Allergies in Childhood —
ISAAC) (10) and adults (European Community Respiratory Health Study (ECRHS) (67) have
been developed. They will be important contributors for futures comparative studies on
asthma prevalence. The ECRHS questionnaire was developed, where possible, from pre-
existing questionnaires. The questions on cough and phlegm were taken form the BMRC-
ECCS questionnaire and the questions on asthma and asthma- like symptoms from the
IUATLD -1986 questionnaire. Many centres throughout Europe (including Bergen in
Norway) are participating in the ECRHS. Questions from this study were included in the

interview in the BONT study.

3.1.4.2 Cough related questions

Most commonly used questionnaires on chronic bronchitis and dyspnoea are modifications of
the questionnaires developed by BMRC in 1960 (62) and by the ECCS in 1962. Compared to
these question sets, more recently used sets have omitted the questions on seasons for cough.

There are minor differences in the questions as some ask for cough and phlegm in the
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morning (67) opposed to others asking for longstanding cough without specifying time of the

day (2). In addition the questions on duration are not identical.

3.1.4.3 Questions on asthma and asthma-like symptoms

Comparisons of asthma incidence and prevalence between different regions and periods have
been problematic due to lack of precise definitions of asthma and change in diagnostic
criteria. A fundamental problem is that even when a single definition is accepted, the
diagnosis of asthma involves an overall assessment of the patient’s medical history, physical
examination, and laboratory test results, and there are no universally accepted rules for
combining the information from these various sources (68). For epidemiological purposes it
is, therefore, most useful to define asthma in terms of the phenomena involved without
making any etiologic implications. The prevalence data, therefore, have been based on
questionnaires on symptoms (such as “wheeze ever or during the last 12 months”, chest
tightness, and cough), self reported asthma or doctor diagnosed asthma, lung function, and
measurements of AHR. AHR and symptoms of asthma measure different abnormalities in the
airways, but the presence of both defines “clinical important asthma” — that is, patients with

high risk of persistent disease (7).

The questions on wheezing have high sensitivity, but low specificity as also other conditions
than asthma give rise to this symptom (61). It has, however, reasonably sensibility and
specificity for other prevalence measures like AHR (68), and have been used in most asthma
symptom prevalence questionnaire, and usually with additional questions on the frequency of
wheezing and the circumstances in which wheezing occur.

The IUATLD questionnaire has been tested against AHR (69), which at least is an objective

measure of an important component of asthma. The studies confirmed the sensitivity of
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wheeze and showed the usefulness of the question about being woken by shortness of breath.
Another question that was independently predictive of bronchial reactivity was tightness in
the chest when exposed to animals, dust or feathers (70). The validity of the different
questions was highest for the question on wheeze, but the index was lower in Berlin and Paris,
as these countries, like the Scandinavian countries, lack colloquial term for wheeze in their

language.

Contrary to the questions on symptoms, the questions on asthma and physician diagnosed
asthma have high specificity, but low sensitivity. The recognition of the disease depends on
the quality of health services, the subjects’ threshold for consulting doctors, and on doctors’

readiness to attach the label “asthma” to asthma-like symptoms (61).

3.1.4.4 Self-rated health (SRH)

Questions on SRH like “How is your health at the moment?”” have been found to be powerful
predictors of future morbidity and mortality (71;72). Most studies have used five, seven, or
nine categories, but we assessed global health by using four steps as this had been used
previously in HUNT 1 as well as in other Norwegian population based studies (73). Four
steps were originally chosen for HUNT 1 in order to force subjects to choose positive or

negative categories.
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3.2 Lung function — reference values

3.2.1 Spirometry
Spirometry is the most widely used test of lung function. It is used to evaluate and monitor
diseases that affect heart and lung function, to monitor the effects of environmental,

occupational, and drug exposures, to assess risks of surgery, and to assist in evaluations

performed before employment or for insurance purposes (74). Assessments of a subject’s lung

function values should be primarily oriented toward previous findings of the subject (75).
Inevitably, such measurements most often are lacking, and expression of the results as a
percentage of reference mean values or of confidence limits established in qualitatively

recommendable studies is necessary for the first investigations.

3.2.2 Spirometers
Spirometers measure by two different methods; either volume-displacement or flow-sensing
measurement. Signals can be processed to calculate flow from volume and time, or volumes

from flow and time.

3.2.3.1.Volume-displacement spirometers

The most commonly used are:
e Bellows (e.g. Vitalograph R or S Model)
e Bell or Water seal (e.g. Biomedin Baires)
¢ Rolling seal cylinder/piston (e.g. Ohio).
Because of their simplicity of action and fine tolerance, the volume measuring devices are

considered being the gold standard (78).
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3.2.3.2 Flow sensing spirometers

There are many available flow sensors using various principles:

e  Pressure differential type spirometers measure a pressure drop across a fixed resistance so

that the pressure change is directly proportional to the flow through the device.
e Pneumotachograph
o Fleisch-type (e.g. Vitalograph 2000 Series or Compact

o Lilly-type (e.g. heated Jaeger or Spiroscreen, unheated Clement Clark VM1)

e Rotating vane type spirometers have a turbine fixture leading to a rotating vane, which

receives the flow and rotates at a speed proportional to the flow delivered. (e.g. Turbine

Cosmed Pony Graphic)

e Ultrasound spirometers measure the transit time of an ultrasound beam between the

emitter and the sensor. They involve complex signal processing and allegedly do not

require calibration.
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3.2.3 Lung function measurements — history

Table 3. Some important events in the history of lung function measurements.

Year

Spirometry and lung function tests (76;77)

129-200 > Galen performed a volumetric experiment on human ventilation. A boy

1681

1718

1788

1796

1845

1852

1854

1866

1884

1902

breathed in and out of a bladder. Galen found that the volume of the
gas was unchanged after repeated expirations.

> Borelli measured the inspiratory volume by sucking a liquid up a
cylindrical tube.

> Jurin J. blew air into a bladder and measured the volume of air in the
bladder by the principles of Archimedes

» Goodwyn E. sucked water into a pneumatic vessel which was weighted
on scales, he corrected for temperature

» Menzies R. plunged a man into water in a hogshead up to his chin and
measured the raise and fall of the level in the cylinder round the
chin (body plethysmography)

» Vierordt published data on volumetric parameters, among which
residual volume and vital capacity (VC) are still used.

» Hutchinson, John published a paper about water spirometer, which is
still used with little alterations only. He performed the first
epidemiological study on lung function (VC) measuring > 2,000
men and 26 women. He found a linear relationship of VC to height,
and that VC was independent of weight at any height.

» Wintrich developed a modified and simpler spirometer than Hutchinson.

He measured 4,000 persons, thereof about 500 pathological cases.
He concluded that VC was determined by the three parameters
height, weight and age.

» Salter added the kymograph to the spirometer to record time as well as
the volume.

> Ellis concluded that VC is less in women than men, and postulated that
there were gender differences in susceptibility to various treatments
and poisons.

» Brodie T.G: was the first using a dry bellow wedge spirometer, the
precursor of the Fleisch spirometer, which is still used.
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3.2.4 Lung function

3.2.4.1 Lung function and sex

Even though the lungs of girls and women are smaller than those of boys and men, they
exhibit structural and functional advantages. These are measurable as higher flow rates in
relation to lung size and they are evident prenatally and persist throughout the human lifespan
(77). Women therefore have slightly higher FEV;/FVC than men, but for a given height and

age, men have a larger FEV|, FVC, FEF;575 and PEF.

3.2.4.2 Lung function and age

Lung function increases during childhood/adolescents, and decreases after the age of 30-40
years. VC continues to increase after growth in height ceases and may not be maximal until

the age of 25 in boys, compared to 16-18 years in girls (79).

3.2.4.3 Lung function and height

All indices other than FEV/FVC increase with standing height. For subjects who cannot
stand or who have a spinal deformity (eg, kyphoscoliosis), the arm span from finger tip to

finger tip with arms stretched in opposite directions can be used as an estimate of height (79)

3.2.4.4 Ethnic origin

Caucasians have the largest FEV, and FVC and Polynesians are among the lowest. The values
for the black race are 10-15% lower than for Caucasians of similar age, sex and height,
probably because of smaller trunk/leg ratio (79). Chinese have been found to have an FVC
about 20% lower and Indians about 10% lower than matched Caucasians. There is, however,

little difference in PEF between ethnic groups.
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3.2.5 Reference values for spirometry

For interpretation of ventilatory function tests in any individual, the results should be
compared with reference values obtained in the defined population of normal subjects
matched for sex, age, height and ethnic origin. Sex, size, and ageing account for
approximately 30, 22, and 8%, respectively, of the variation in adults. Past and present health
are other sources of inter-individual variation, and approximately 27 % of inter-individual

variation remains unexplained (79).

Developing prediction equations fitting all ages have been difficult, and separate curves have
been developed for children/adolescents and adults (80). Hankinson et al developed prediction
equations for the age of 8 to the age of 80, but separate prediction equations had to be used
under and over the age of 18 and 20 in girls and boys, respectively (81). There have been few
prediction equation sets for the oldest part of the populations. This has partly been due to
problems in recruiting never smoking men, problems with fulfilling the acceptability criteria,
and low participation rate for this age group in studies. The upper age limits for different
prediction equations have been; 60 years by Brindli et al (82), 70 years of age by ECCS (1),
Gulsvik (83;84), Roca (85), 78 years of age by Gore et al (86), and 85 years of age by

Enright et al (87).

No reference values had been developed for Northern-Europe in the 90-ties. In Scandinavia
the most widely cited reference study has been that of Berglund et al published in 1963 (88).
Reference values have otherwise been published in Finland by Viljanen in 1982 (89),
Denmark by Groth et al in 1986 (90) and Oxhgj et al in 1988 (91), in Sweden by Fredriksson
et al in 1981 (92) and Hedenstrom et al in 1985 (93;94), and in Norway by Gulsvik in 1979

(83;84). In the Berglund study the subjects were not randomly selected from the general
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population, and included smokers (88), other have not been based on a strict random

population sample, have been age stratified (89-92) or have included smokers (83;84).

In Europe the most commonly used prediction equations have been those developed by
Quanjar et al (ECCS) (1). These were summary equations compiled from a review of
previously published equations in the years 1954 to 1980, including different populations and
use of different spirometers and techniques. The summary equations were derived for the age
range of 25-70 years, and for a height range of 1.55 — 1.95 m in men and 1.45 — 1.80 m in
women. For subjects aged 18 —25 years, age was set to 25 to avoid overestimation of lung

function in this age.

Several studies have indicated that the prediction equations from ECCS underestimate the
lung function parameters FEV; and FVC (79;81;82;86;95). Comparing several lung- function
reference values, Baur et al found that the ECCS reference values underestimated on average
FEV, by 7%, FVC by 8%, and FEV,/FVC by 3 % (75). This was also indicated by the
European Community Respiratory Health Survey (ECRHS) reporting an underestimation of

mean FEV; of 360 ml and FVC of 200 ml in subjects aged 20-44 years (96).

Several sets of normal values have been published over the last decades and “normality” for a
given age and height may vary considerably across these data (74). Such variations may be
explained by selection criteria of “normal “ population, measurement techniques and devices,
biological variability across populations and statistical modelling (79). The skill and
understanding of the technicians performing the tests probably are the most important factor
affecting the test variability because of the complex, effort-depending interactions among the

technicians, the instruments and the patient (74). In addition cohort effect (increasing mean
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values within each age group over time) might influence the normal lung function parallel to
what have been reported for other anthropometric measures as height. Glindmeyer et al
reported 55 ml cohort increase per decade among 25 year old men of average height (173 cm)

based on 18 cross sectional studies conducted over 130 years (97).

3.2.5.1 Regression models

Predicted mean values

Since 1846 it has been known that ventilatory function declines with age after about age 25 in
men. Many studies have shown that in large cross-sectional samples the relation with age is
close to linear, so that the annual “rate of decline” can be estimated by linear regression,
giving an age coefficient of between 20 and 40 ml/year typically. The strong correlation
between ventilatory function and body size, however, has been less easy to quantify. Many
indices of body size have been considered, including body surface area, height, sitting height,
weight, and chest circumference and chest expansion. Height has mostly been chosen as it is
highly correlated with both FEV; and FVC and also is a very repeatable measurement.

For reasons of computational convenience, height often has been assumed linearly related to
FEV, and FVC, so that age and height could be corrected for by using the multiple regression

of lung function (LF) on age and height, expressed by a linear model:

LF = by + b;*age + by* height

A lot of studies have, however, confirmed that FEV; and FVC are proportionally rather than

linearly related to height (Bolt et al (1973), Kroon et al (1964), Lowe et al (1968), Ashford et
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al (1968), and Cole et al (1974), Rogan et al (1973) (98). The latter two found an age-height

interaction, and an_interaction model was written as:

LF = by + b>* height + bs*age*height = by + height*(b, + bs*age)

However, since FEV; and FVC are volumes, it should reasonably be proportional to a power
of height closer to 3 than 1. By raising height to the power of k and setting the intercept by to

zero a proportional model is available:

LF= height* (b, + bs*age)

In order to get simpler models, £ has been set to 2, even if better figures might be 2.05 for
FEV; and 2.25 for FVC. The proportional methods were found to be superior to linear models
by Cole et al (98), and the equation could be simplified by dividing both sides by square
height. Thereby it is shown that the indices FEV)/height? and FVC/height® are independent of
height and are linearly related to age in adults. This have been confirmed by Dockery et al
(99) and Humerfelt et al (100), and this model was used in developing one of the two set of
prediction equations in Norway published in 2001 by Gulsvik et al (101). One reason for
selecting this in the latter study was, according to the authors, that a fixed height
standardisation factor makes it possible to compare the regression coefficient of other

predictors (age, smoking habits) in other surveys.

Another method of solving the norlinear regression problem of LF = height* flage) , is

logarithmic transformation of the multiplicative model to a logarithmic additive model:
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Ln(LF) = kln height + In f(age)

The models could then be re-written in general form:

Mean lung function = exp(by + bjage +bage’ + bs In(height).

This model have been used by Bréindli et al (82) and was the one used in the BONT-study
(see statistics) (95). Brandli et al computed also reference curves for the mean using Cole’s
proportional model (LF= height* (by+bage+ brage’) (98). The result was almost identical to
their model, showing that the particular choice of scale on which the lung function variables

were considered only had a minor impact on the final results.

Lower limit of normal (LLN)

The lower limit of normal is a cut-off point defined for “normality”. The results of spirometry
should be considered as a supplement to the history of the patient. Clinical interpretation is
usually straightforward when a pulmonary function result is well above or below LLN. A
subject with FEV, just above LLN without any respiratory symptoms has a spirometry within
normal limits, but similar result in a smoker with respiratory symptoms could be consistent

with minor bronchial obstruction.

Three methods have been used for the evaluation of level of lung function or dysfunction

(102):

1. Percent predicted with the normal range defined as values above 80% predicted is most

commonly used in the clinic even if there is no statistical or physiological basis for its use.
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This is only valid if the scatter of observed values around the mean is proportional to the
level of lung function. Previous observations of adults have, however, shown a constant
variance independent of lung function level (79;103;104). The use of a fixed value of
percent predicted results in the following errors; shorter and older subjects will more
readily be classified as “abnormal”, whilst taller and younger adults will more likely be
classified as normal (99). Percent predicted should, therefore, not be used to define LLN

(79).

. ATS has recommended the use of the 5" percentile as LLN (79). Thereby values within

the upper 95% of healthy, never-smoking population with similar anthropometric
characteristics are considered as normal. By definition, there will be a 5 % false-positive
misclassification, a rate generally considered acceptable. The 5 percentile can be
calculated directly from the data as done by Dockery et al (99), or empirically estimated
as done by Knudson et al (104) and Paoletti et al (105). Brindli et al in the Swiss
SAPALDIA Study computed fifth percentiles of residuals in consecutive age groups, and
regressed these against the age means of respective groups and their squared values (82).
They found that this approach provided more accurate estimates than when using a
constant difference between then mean and the 5™ percentiles. Compared to other studies
their LLN had more stable alpha error (the probability of declaring a healthy person as
being “below normal” was independent of age). Later, Brindli et al have re-estimated
equations for the 5t percentiles using weighted L1 regression instead of the more
commonly used least sum of square (minimising the sum of squared residuals) (106). This
method appeared to provide plausible extrapolations beyond the age of 60 for all lung

function parameters considered.
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If the distribution of individual observations is close to Gaussian, the 5™ percentile can be
calculated by the predicted mean minus 1.645 times the standard error of the estimate
(SEE). Ideally, the SD of the residuals should be constant across the full range of ages
and heights ( = homoscedasticity). This was found for height adjusted FVC and FEV, by
Dockery et al (99), whilst Knudson et al reported Gaussian distribution in the middle
range, but not the extremes (107). In the present study, the distribution was close to the
Gaussian distribution, and the LLN was calculated on this basis (95). Lebowitz et al,
however, found substantial agreement using the 5" percentile but not the mean minus

1.645 SEE in comparison of several prediction equations (108).

. Percentile curves of lung function versus age also allow monitoring of the decline in lung
function in adulthood. Height adjusted lung- function by division by squared height have
been used to draw percentile curves (99), or the specific percentile could be calculated
based on the prediction equation for the mean and the estimated standard deviation about
the predicted mean (102). The use of percentile curves in the clinic would require height
adjustment of the lung function and the plot of appropriate sets of percentile curves.
Percentile curves are, however, an easily understood method for evaluating level of lung
function of an individual patient, and their value is greatest with an accumulated record of

repeated lung function tests over many years (102).
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Table 4. Prediction equations for FVC and FEV| in men and women included for comparison

Men
Equation FVC (L) R* RSD
Brandli ' Exp (-10.321 + 2.1685InH + 0.0655A — 0.001325 A?)
Brindl Exp (-9.540 + 2.1685InH + 0.0030A — 0.000075 A?) 040 0.62
Crapo® 0.0600H — 0.0214A - 4.650 0.53 0.64
Gore* -0.0010736H*+ 0.000004790H° — 0.0002764A* +12.675
Hankinson® 0.00018642 H? + 0.00064A — 0.000269A% —0.1933 0.87
ECCS*® 0.0576H — 0.0260A - 4.345 0.85 0.61
Roca’ 0.0678H — 0.0147A - 6.055 0.52  0.53
Enright® 0.0567H — 0.0206A — 4.37 027
Equation FEV; (L) R* RSD
Brandli ' Exp (-9.280 + 1.9095InH + 0.0795A — 0.001698 A%)
Brindl# Exp (-8.240 + 1.9095InH - 0.0037A — 0.000033 A%) 038  0.50
Crapo’ 0.0414H — 0.0244A — 2.190 0.64 049
Gore* 0.0000005846H° — 0.0001599AH + 2.081
Hankinson® 0.00014098H? - 0.01303A — 0.000172A% + 0.5536 0.85
ECCS*® 0.0430H — 0.0290A — 2.490 0.86 0.51
Roca’ 0.0514H — 0.0216A — 3.955 0.56 045
Enright® 0.0378H — 0.0271A — 1.73 0.27
Women
Equation FVC (L) R> RSD
Bréandli Exp (-9.457 + 2.0966InH + 0.0091A — 0.000152 A%) 038 0.50
Crapo’ 0.0491H — 0.0216A - 3.590 0.74 039
Gore* 0.04680H — 0.0002525A% —3.598
Hankinson® 0.00014815 H” + 0.01870A — 0.000382A% — 0.3560 0.73
ECCS*® 0.0443H — 0.0260A — 2.887 0.86 0.43
Roca’ 0.0454H — 0.0211A - 2.825 0.56 0.40
Enright® 0.0365H — 0.0330A — 0.70 0.27
Equation FEV, (L) R* RSD
Brandli Exp (-8.217 + 1.8475InH + 0.0035A — 0.000130 A% 047 041
Crapo® 0.0342H — 0.0255A - 1.578 0.79 033
Gore* 0.00000001574 H>—0.0001574AH + 1.597
Hankinson® 0.00011496H” - 0.00361A — 0.000194A% — 0.4333 0.73
ECCS*® 0.0395H — 0.0250A — 2.600 0.88 0.38
Roca’ 0.0326H — 0.0253A — 1.286 0.67 032
Enright® 0.0281H — 0.00325A — 0.09 0.44

' Age group 18-25years,2age group 26-60 years in men and 18-60 years in women (82), 3age group 15-84 years
(103), 4age group 18-78 years (86), 5age group 18-80 years in women and 20-80 years in men (81), 6age group
18-70 years, for age group 18-25 years the age of 25 years is used (1), 7age group 20-70 years (96), 8age group
65-85 years (87).

A = age in years, H = height in cm. R? = explained variance, RSD = residual standard deviation.
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3.3 Obstructive lung disease, inhaled corticosteroids and
bone mineral density

3.3.1 Bone — normal loss

The skeleton is essential for terrestrial animal life, and human being have evolved bone light
enough to allow rapid mobility and strong enough to avoid disabling fractures during the
reproductive years (109). The peak bone mass in humans is usually attained between the ages
of 25 and 30 years, with further age-associated bone loss of approximately 0.5-1% annually.
In women the hormonal changes at the end of menopause cause a steep decrease in bone mass
known as postmenopausal bone loss, 33% of lifetime bone loss in women may occur during

this period (110).

At the distal forearm the bone mass remains relatively stable after achieved peak bone mass,
but begin to decrease at the age of 40 years (111). Due to the large variations of the ratio of
trabecular and cortical bone, age-related changes of bone mineral density (BMD) at the distal
radius depend on the location of the scan line and can vary considerably. At the distal site the
annual loss has been reported to be 1.5 %, whilst at the ultra-distal site corresponding loss is
0.4-0.7 % in some studies (111), whilst in the Tromsg study no or minor difference by site

was found (112) (Table 5)

Table 5. Mean difference (g/cn?) of BMD per year at distal and ultradistal site by age groups
in men and women in the Tromse study women aged 65+ (112)

Women Men
Age Distal BMD Ultradistal BMD Distal BMD Ultradistal
25-50 yrs -0.1 -0.1 -0.1 -0.1
51-65 yrs -1.3 -1.5 -0.6 -0.6
> 65 yrs -0.7 -0.8 - 0.6 - 0.6
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3.3.2 Osteoporosis and fractures

Osteoporosis or low bone mineral density leading to fractures after minimal trauma, is a
considerable problem both for the patients and the society. The World Health Organisation
(WHO) has estimated that 30% of all women aged over 50 (postmenopausal) have
osteoporosis according to a definition of BMD being more than 2.5 SD below the mean for
young healthy adult women at any site. Several risk factors for fractures are correlated with
BMD, i.e. age, sex, weight and race. Some risk factors for fractures are also independent of
BMD; they improve the prediction of fracture even when BMD is known. Such factors are
age, history of previous fracture, maternal history of hip fracture, conditions that increase the

risk of falling, increased levels of markers of bone resorption, and very low levels of estradiol

(113-115).

In Europe the Scandinavian countries currently have the highest prevalence of osteoporotic
fractures, and the incidence is increasing more than would be expected from demographic
changes in age and sex ratio (116). Hip fractures, which have become the international
barometer of osteoporosis due to strong relation to low BMD, costly treatment, and high
degree of disability, have higher age-adjusted incidence rates among Scandinavian women

than in North America and Oceania (109).

3.3.3 Bone densitometry

Bone is composed of mineral, principally calcium hydroxyapatite, embedded in type |
collagen and specialised proteins that make up the bone matrix. Calcium absorbs much more
radiation than protein or soft tissue, and the amount of x-ray energy that is absorbed reflects

the bone mineral content (BMC). BMD is BMC divided by the area of measured bone. As this

52

URN:NBN:no-3454



is assessed in 2 dimensions it is affected by the section size of the bone, so in a large and
small bone with the same BMC, the larger will appear to have a higher BMD. Volumetric
bone density, on the other hand, refers to bone mineral per defined volume of bone, and does

not depend on size of the bone.

BMD may be measured with single-energy x-ray absorptiometry (SXA), duakenergy x-ray
absorptiometry (DXA), quantitative computed tomography (QCT), and quantitative
ultrasound. Except for QCT, the radiation doses for such measurements are low. The most
common sites of measurement are the forearm, lumbar spine, hip, and calcaneus. Such
measurements have become central to the diagnosis of osteoporosis and decisions about

treatment to prevent fractures (114).

In the HUNT-study use of forearm measurements was mainly chosen out of practical reasons

as:

e The bone densitometry was one of
many stations at the screening. The
total duration of assessment and
necessary undressing had to be taken
under consideration.

e The assessment is easy and readily
standardised, and the equipment is far

cheaper than DXA.

Fig 2 BMD measurement with Osteometer DTX100 (Aina Enes)
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e The site is considered to be a good candidate for any screening based wholly or partly on
BMD (117;118).

e Identical equipment had been used in the Tromse Study 1994-95 (119) and planned used
in follow up studies in Tromse, Bergen and Oslo. This renders possible future national

collaboration on follow up studies on BMD and fractures in large populations.

e Use of peripheral scanning sites reduces the radiation dose to the gonads limiting anxiety

in a screening study also including women in fertile age.

3.3.3.1 Technique and site of measuement

For clinical practice, DXA at the hip is recommended if only one site is to be measured,
because of its predictive value for hip fractures and it has been better standardised for
diagnosis of osteoporosis. Spine and hip have similar value for predicting spine fractures, and
spine BMD is more sensitive to the effects of corticosteroids than other sites. (114). The

combined measurement of spine and hip are therefore most common in clinical practice

today.

Measurements of spine/hip versus forearm

The limited amount of surrounding tissue of radius and ulna increases the accuracy and the
precision of bone densitometry due to reduced polychromatic radiation (beam hardening) and
negligible soft tissue correction (111). BMD measurements of the spine have an accuracy
error of 8-10 % compared to 2 % in the forearm, whilst the precision error is about 1 % at

both sites (119;120).

For a spine scanner the accuracy error is almost equal to the true biological variation of the

spinal BMD in a healthy peri- menopausal population. Screening with this method for low
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BMD therefore produces many false positive and negative results. The lower accuracy error
for the forearm measurement combined with the same biological variation at this site gives
the method a better profile. This may explain why spinal and forearm measurements appear to
predict equally the true BMD of the spine in healthy peri menopausal women in addition to
fragility fractures (121;122). It is also possible that demineralisation may start at locations

that are not so stressed by body weight (123).

Cortical versus trabecular bone

The metabolic response is much faster in trabecular bone, and therapeutic effects as well as
postmenopausal bone loss, can be detected earlier in regions of trabecular bone compared to
cortical bone.

The anatomy of the radius with thin cortex with mainly trabecular bone (70-80%) at the
ultradistal site and pure cortical bone at the diaphyses (80%), enables the examination of both
cortical and trabecular bone. However, appendicular trabecular bone contains more fatty
marrow than does the axial skeleton with its large amount of haematopoietic marrow. The
difference between bone types might, therefore, not be as large as in the axial skeleton (111).
Cortical bone, on the other hand, contributes substantially to the strength of long bones,

explaining why bone densitometry adds information for fracture risk assessment.

Fracture prediction by site

Cummings et al found that BMD in the forearm was as good as the lumbar spine for the
prediction of hip fracture, although inferior to the use of the upper femur sites themselves
(124). Black et al found that BMD at any site were strongly related to fracture risk, and that
BMD of the femur spine, and appendicular sites had similar value with respect to predicting

non-spine fractures (125). The correlation coefficient between BMD at the distal or ultradistal
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forearm and the femoral neck or lumbar spine has been reported to be between 0.53 and 0.67
(126;127). T Jones et al found that forearm BMD identified 62% of subjects with osteoporosis
(T-score — 2.5 at the spine, femoral neck, or both sites) with 89% specificity when they used
an estimated cut-off value (0.34 g/cm?2). This was estimated from receiver operating
characteristics (ROC) curves that calculated the area under the curve (AUC) (128).

Hui et al in a 15 year follow-up study of > 500 women found that BMD of radius was
predictive of time to fracture, both for all non-spine fractures and fractures at the hip. For each
SD decline in BMD there was an increase in fracture risk of 120 % in the younger age groups

and 50% in older retirement-home residents (129).

In a meta-analysis of 11 separate study populations with about 90.000 person years of
observation time and over 2000 fractures, Marshall et al concluded that measurements of
BMD can predict fracture risk, but cannot identify individuals who will have a fracture. BMD
measurement at any site had similar predictive ability for a decrease of 1 SD in BMD except
for measurements at hip and spine, which had better predictive ability for fractures in hip and
spine, respectively (130). The predictive ability of decrease in BMD was roughly similar to
(or, for hip or spine measurements, better than) that of a 1 SD increase in blood pressure for
stroke and better than 1 SD increase in serum cholesterol concentration for cardiovascular
disease.

With an increase in fracture risk of 1.5 for each 1 SD reduction in BMD, an individual with a
measurement of —3 SD below the average value for age would have a 1.5 or greater than 3-

fold higher risk than an individual with an average BMD.
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Table 6 Relative risk for fracture per SD decrease in age specific BMD, by measurement site

and fracture site (130).

Fracture site

Measurement site~ Forearm Hip Spine Any location
Distal radius 1.7 1.8 1.7 1.4
Hip 1.4 2.6 1.8 1.6
Spine 1.5 1.6 2.3 1.5
Calcaneus 1.6 2.0 24 1.5

Responsiveness

Longitudinal sensitivity for effect of different treatments does not depend solely on precision,
but has to take into account the responsiveness as well. The responsiveness is dependent both
on the form of treatment, the scanning technique and site of measurement. Ovarian hormone
therapy (OHT) by oestrogen has been shown to be effective in the prevention of bone loss at
the peripheral skeleton, and even more effective on the forearm and the spine compared with
the femur. Forearm densitometry demonstrate the effect of bisphosphonate therapy, but the
responsiveness is significantly lower than at the hip or spine (111). Further, the spine is
affected earlier and more severely than the long bones during corticosteroid treatment (CS)
(131-133). The effect of CS on forearm BMD has not been monitored by prospective studies,

so far, but has been studied in a recent cross-sectional study in Sweden (134)
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3.3.3.2 T and Z scores

Bone densitometry results are most often reported as T-scores and Z-scores. They represent
the number of standard deviations (SD) above or below the mean BMD. The SD is a measure
of the normal variability of a measurement. For T-score the SD is estimated from a normal
population aged 25-45 years, whilst for Z-score the SD is estimated from subjects at the same
age and sex. A T-score of 0 means that the subject has BMD exactly at the mean for young
adults, whilst a Z-score of 0 means a BMD at the mean for subjects at the same age and sex.
Because BMD declines with age, T-scores are consistently lower than Z-scores after the age

of 40 years, and the difference increases with age.

3.3.3.3 Cut-off values for women and men

The WHO guidelines (135) defined osteoporosis in women as T-score < 2.5. The use of such
a criteria is heavily debated, and using a diagnostic labelling rather than focusing on low
BMD as a risk factor, might contribute to unnecessary worry and medicalisation. The use of
these diagnostic thresholds in measurements at the spine or hip identifies 15-20 % of
postmenopausal women as having osteoporosis, whilst 30% fulfils this criteria in

measurement at the hip, spine or wrist (136).

There are problems in the use of T-scores and in comparison between measurement sites;

e The accuracy errors range from 2 % in measurement at the forearm to 5-10 % at the hip/
spine

e The variance of measurements in the population ranges from 10 to 20 % for
absorptiometric techniques depending on the site used for measurement and any

normalisation procedure applied.
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e There are systematic inaccuracies, particularly at the spine since the vertebrae are
irregular in shape and density, and the mineral content will depend upon the algorithm
used for edge detection (136).

e Above the age of 65 there also is an increasing problem with degenerative arthritis of the
spine as well as minerals in the aorta, resulting in artificially high BMD in the anterior-
posterior directed measurements (137).

¢ In one study where the same population base was used, the prevalence of osteoporosis in
women aged 50 years or more ranged from 10.9 % at the hip, 24.4 % at the spine, to 52.2

% at the distal radius, all measured by DTX (138).

Therefore, T-score should not be used interchangeably with different techniques and at

different sites, and the — 2.5 threshold is only recommended to be applied to the hip (136).

There is so far no consensus on the definition of osteoporosis in men. Cut-off values have

variously used values derived from the female or male populations. The use of the same

absolute value of BMD as a cut-off in men as that wsed in women gives approximately the

same absolute risk of vertebral and hip fractures (139), and is therefore recommended (136).
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Fig. 3 Distal and ultradistal site with calculated Z and T-score
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3.3.4 Corticosteroids and bone

3.3.4.1 Oral corticosteroids (OCS)

3.3.4.1.1 Oral corticosteroids (OCS) and bone

OCS in high doses causes reduced BMD and increased risk of fractures. (115;133;140;141).
Untreated chronic inflammatory diseases are also associated with reduced BMD, but

treatment with OCS is the most common reason for secondary osteoporosis (142). Studies
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have indicated that the usual risk factors for osteoporosis like age, race, sex, menopausal state
and parity, do not apply to the same extent to CS-induced bone loss (133;143). Van Staa et al
in a recent review and study, however, concluded that the effects of cumulative CS dose on
BMD were not influenced by age or sex, and they did neither find any difference in fracture
risk with CS therapy by underlying diseases (144). In discussion of CS related bone loss, one
must be aware of that the loss of the female sex hormone (oestrogen) still is the single most
important factor associated with reduced BMD (145). Postmenopausal women receiving
OCS are simply at a greater risk of fracture, because they have a lower bone mass when they

initiate CS therapy (133).

The pathogenesis of CS-induced osteoporosis is multifactorial and still incompletely
understood (115;131;133;146). OCS causes a reduction in bone formation because of
inhibitory effect on osteoblasts (mainly through suppressive effect on osteoblastogenesis), and
an increase in bone resorption through effect on osteoclast function, in addition to promotion
of apoptosis of osteoblasts and osteocytes. Further CS induced myopathy reduces the bone
stimulating effects of muscle activity. Conflicting results have been reported regarding
negative effect of CS on sex-steroids, parathyroid hormone, and vitamin D levels, but a recent

study and reviews have concluded that such effects are unlikely (147).

Bone loss is most rapid during the first six months of OCS treatment (on average 5%), after

which there seems to be a slower but steady loss of bone (1-2% per year) (115;146;148).

3.3.4.1.2 OCS and fracture risk

Trabecular bone and the cortical rim of the vertebral body is affected earlier and more

severely than cortical bone of the long bones (radius, humerus) during CS treatment (131-

61

URN:NBN:no-3454



URN:NBN:no-3454

133). Reid et al, in line with this, reported significant greater bone loss of the lumbar spine
compared to distal radius (40% versus 20%) (149).

As a result of this, fractures are more common in the spine with high proportion of trabecular
bone compared to appendicular skeleton as the radius with high proportion of cortical bone
(150;151). Epidemiological data suggest that OCS treatment doubles the risk of fractures of
the hip and distal radius and at least quadruples the risk of vertebral fractures (152), and 30-
50% of patients taking OCS on a chronic basis will experience fractures (133). Adinoff et al
reported an 11% prevalence of vertebral fractures in patients with asthma on OCS treatment

for at least one year (131).

3.3.4.1.3 OCS dose and fracture risk

A dose threshold for fracture risk has been discussed. The increased risk of using doses > 7.5
mg of prednisolone or equivalents for prolonged periods has been well documented
(133;148;153). Pearce et al suggested an increased risk of bone loss and fracture at
prednisone doses as low as 6.0 mg/day for more than six months (154), Hollister et al found
negative effect on bone at doses as low as 5 mg/day (155), whilst van Staa et al in the GPRD
study, reported increased risk of fracture even in users of 2.5-7.5 mg prednisolone (140). In
the latter study the fracture risk was stable at about 20 % higher for users of doses <5
mg/day, increasing to about 60% higher compared to controls for those using 20 mg/daily
(156). In addition to the correlation between daily dose and fracture, they found a weaker

correlation between cumulative OCS dose and fractures.

Niewoehner et al in a review concluded that anyone receiving frequent or prolonged (> 3

months) OCS treatment was at increased risk for osteoporosis, but marked bone loss was seen

in only 40% of patients (115). Recently, Dubois et al in a cross-sectional study found that
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administration of multiple OCS courses for COPD was associated with more harmful effects
against bone compared to continuous OCS treatment regimens (> 10 mg prednisolone/day)
(157). An average OCS course consists of approximately 250 mg of prednisolone equivalent.
The study indicated a cumulative dose threshold of 1000 mg of prednisolone, above which
alarming bone loss could be expected. Higher bone loss during the first months of OCS
treatment followed by a plateau (158) could support this as multiple courses of OCS could be

associated with multiple episodes of rapid bone loss.

Studies have, however, indicated that CS induced osteoporosis is reversible (159). In a
retrospective cohort study in the United Kingdom (GPRD) including 244,000 OCS users and
controls (users of ICS only), the increased fracture risk declined toward baseline rapidly after
cessation of OCS treatment (140). In line with this Lane et al previously have reported
increased bone mass in the central skeleton of CS induced osteoporosis in postmenopausal
women treated with parathyroid hormone (160), and this is also found after surgical treatment

for Cushing ‘s syndrome (161).

3.3.4.1.4 OCS and bone mineral density

In a review of 66 studies, van Staa et al found consistently lower BMD in CS users than
expected for a group of similar age and sex (144). The studies included had used single (SPA)
or dual photon absorptiometry (DPA), QCT or DXA. BMD, in percent of expected, in CS
users were at different sites: spine 89.4%, hip 88.8%, distal radius 88.3 %, and mid-shaft
radius 92.2%. Limiting the analyses to studies having used DXA, however, BMD for the hip
was 88.5 % and for distal radius 97.8% of expected, indicating highest influence by CS on the

former site.
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Duaily dose/cumulative dose

In their meta-analysis van Staa et al found a strong correlation between cumulative CS dose
and decreases in spine and hip BMD (144), but no statistically significant relationship
between daily CS dose and decreases in BMD. Interpretation of these results was complicated
because the daily doses used prior to the BMD measurement were frequently unknown and
not taken into account. However, two randomised studies found an negative effect on spine
BMD after short time use (20 and 12 weeks) of prednisolone 7.5 mg, (159;162), indicating a

daily dose response effect too.

Results indicating a correlation between daily dose and fracture on one side, and cumulative
dose and BMD on the other, might have been influenced by selection bias. Studies on CS and
BMD are mainly conducted in specialist centres including patients using CS continuously
over prolonged periods of time, whilst the GPRD study was based on patients from general
practice with mainly intermittent use of CS and relatively few chronic users and patients with
rheumatoid arthritis. However, if this difference was real, an explanation might be that CS
decreases the rate of bone formation through promotion of apoptosis of osteoblasts. As only a
small part of bone is being remodelled at one point in time, changes in BMD will occur
slowly. CS effect on osteocyte apoptosis, however, could lead to a deterioration of bone
quality and early increases in fracture risk. The combined effect on both osteoblasts and
osteocytes could explain the relation between daily dose and fracture risk versus cumulative
dose and low BMD (144). A parallel to this is seen in use of bisphosphonates, which have a
protective effect against fracture despite relatively small increases in BMD, and they have

been shown to prevent osteocyte and osteoblast apoptosis (163).
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3.3.4.1.5 OCS and bone quality

It has been questioned if the OCS in addition to its effect on BMD, also causes an alteration in
bone quality that means that fractures occur at a higher BMD than might be expected
(164;165). Some studies have reported contrasting results (166), but van Staa et al from a
meta-analysis strongly have suggested that fractures occurred at much higher rates than
expected on the basis of BMD changes. This mean that BMD changes during CS therapy may
only predict to a moderate extent the increases in fracture risk (144). In line with this, Clowes
in a review reported substantially higher risk of fractures in CS-induced osteoporosis at a
similar level of BMD compared to postmenopausal osteoporosis (167). Further,
histomorphometric reports have indicated that bone loss due to OCS therapy occurs
predominantly by trabecular thinning rather than by perforations or disconnections of
trabecula as in idiopathic osteoporosis (144).

This means that OCS use is an independent risk factor for fracture over and above BMD. A
higher threshold than set by the WHO for intervention with bone sparing treatment, therefore,

have been recommended in these patients (T-score = —1.5 rather than —2.5) (168).

3.3.4.2 Inhaled corticosteroids

3.3.4.2.1 Use of inhaled corticosteroids

Knowledge on deleterious effect of OCS on bone has given concern about similar effect
induced by inhaled corticosteroids (ICS) (169-171).

Inhaled corticosteroids (ICS) is the most effective anti inflammatory treatment in chronic
bronchial asthma (7) and during the last decades the trend has been to apply this treatment for

milder disease and in younger age compared to previously. In addition, ICS is commonly used
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in COPD even if the evidence for such use is poor (172) and guidelines (17;172;173)
recommend such use only in:

» Symptomatic COPD patients with a documented spirometric response to ICS and

» Those with an FEV; < 50% predicted with repeated exacerbations requiring treatment

with antibiotics or oral corticosteroids (CS).

The rationale for using ICS has been the deposition of medication in the lower airways with
far less systemic bioavailability of the active drug compared to use of OCS. The systemic
availability of drug deposited in the intrapulmonary airways probably is, however, as high as
80% (174). As no lower threshold for negative effect of OCS on bone has been found, more

attention has been given on the possible systemic side effect of ICS.

There are many different types of ICS and devices available. In Norway there are
beclomethasone dipropionate (BDP), budesonide (BUD) and fluticasone propionate (FP),
which are inhaled either as aerosol (with or without inhalation chamber), or powder. There are
extensive data from clinical trials regarding these three types with regard to bone metabolism,
but limited data is so far available on flunisolide and triamcinolone acetonide, drugs that are
not available in Norway for treatment of obstructive lung diseases. A possible difference in
systemic effect of the different types of ICS depend on a complex interplay between factors
comprising type of device, CS absorption from the gut and lung, hepatic first pass
metabolism, active metabolites, receptor potency and affinity, tissue retention and plasma

elimination (175).
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3.3.4.2.2 Inhaled corticosteroids and bone

There have been a lot of studies on the relation between use of ICS and BMD/ bone markers,
and the results have so far been conflicting. (Appendix) Some cross sectional studies have
reported a negative association between ICS and BMD (176-185), whilst other have reported
no such association (134;186-189). In a large cross sectional study among asthmatics in UK
including 170,818 patients using ICS and 108,786 patients using only bronchodilator, Van
Staa et al reported similar and increased risk for fractures in both groups (190). Further,
conflicting results have been reported from longitudinal studies, some with negative
association between ICS use and BMD (191-194), and others with no association (195-197).
Regarding random clinical trials (RCT), the Lung Health Study reported higher percentage
decrease in COPD patients using triamcinolone acetate compared to placebo (198), but no
effect was found until year 3 in the study. Egan et al reported a significant decline in spine
BMD measured by quantitative computed tomography (QCT) in the BDP group compared to
FP group, but this was not found on dual energy x-ray absorptiometry (DXA), and because of
high withdrawal rate, no firm conclusions were given (199). No negative association have
been reported in other RCT (200-204). Pauwels et al in a random double blind cross over
study with FP 500-1000 ug and BDP 1000-2000 ug, reported an increase in BMD in the FP
group, but no difference in the BDP group (205). The subjects had used BDP or BUD 800-
2000 ug prior to baseline, so whether ICS in these patients had reduced BMD cannot be said,
but compared to baseline at least FP had a positive effect. Other studies have reported FP to
be favourable regarding bone markers compared to BDP, but equal to BUD

(195;199;200;206;207) comparing efficacy and side effects of different ICS.
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3.3.4.2.3 Reviews on inhaled corticosteroids’ effect on bone

A possible negative effect of ICS on bone metabolism has been a topic for many review

papers:

In 1998 Efthimiou and Barnes (208) in a review of 11 studies (1,240 patients) on
biochemical bone markers and 14 studies (373 patients) on BMD
(183;184;186;187;192;196;202;209-211) (references to abstracts and studies on children
is not given here) over a wide dose range, found no indication of significant or clinically
important effect on these measurements in adults or children with asthma in doses up to
1.000 ug/day and 400 ug/day of BDP, respectively

In 1999 Goldstein (212) concluded that the long-term studies suggested that doses of <
800-1200 ug/d BDP , < 800-1000ug/d BUD, <750 ug FP, and < 1000ug/d flunisolide
may have limited or no effect on bone metabolism during chronic treatment
(177;179;186;187;192;194;196;205;210;213).

In 1999 Niewoehner et al concluded that the use of low doses ICS may be safe enough
not to require special assessment of bore loss or preventing measures (179;186;188;196),
but evidence was lacking on the risk of long-term use of higher doses (115).

In 1999 Cave et al (214) concluded that even if changes in BMD occur at doses above
800 ug/day BDP or equivalent in both asthmatics and healthy adults, the clinical
relevance of such changes was unknown because of the lack of long-term studies on
BMD changes in patients receiving ICS with minimal or no life-time use of OCS.
Additionally, in a literature search they did not find evidence for causal association
between nasal CS and osteoporosis, but a theoretical risk remains at high doses.

In 1999, Smith et al (131;165;179;183;186;209;211;215;216), concluded that criteria for
causation were met to a moderate degree for OCS but poorly met for ICS, and that the

roles of confounders had not been addressed (217).
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e The latest Cochrane review on ICS and BMD (201;203;204;218-221) by Jones et al
published in 2002, concluded that in patients with asthma or mild COPD, there is no
evidence of an effect of ICS on BMD or vertebral fracture at conventional doses given for
two or three years. Higher doses were associated with biochemical markers of increased
bone turnover, but data on BMD and fractures at these doses were not available. Longer-

term prospective studies of conventional and high doses of ICS were recommended (222).

3.3.4.2.4 Methodological problems of prior studies

Some of the smaller cross sectional studies have reported positive findings not confirmed by
larger studies with use of higher ICS dose. This could partly be related to subject selection
bias, post hoc sub-group analysis, and publication bias. Control data have varied between
studies, and have included healthy subjects, asthmatic and/or COPD patients using no
medication, only bronchodilator or low doses of ICS. In addition, subjects with previous use

of OCS courses have variably been excluded in analyses of ICS effects.

A number of prospective studies have been published, mainly as abstracts, most of which
have failed to find an effect of ICS on BMD. The possibility of type II errors (declaring that a
difference does not exist when in fact it does) could not be ruled out. Short duration of ICS
use, inclusion of OCS use, lack of information on confounders and few RCT studies have
made the interpretation difficult. Wisniewski et al calculated that a prospective study
comparing a dose of 1000 ug BDP or equivalent with placebo would require 2.500 patients in
each limb for 95 % power to detect the difference of 0.1 SD in BMD found in their cross-
sectional study (210). Regarding fractures, even larger studies with long duration is necessary

in order to avoid type Il errors, - because only a small number of subjects at risk actually
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sustain a fracture during the observation time. For example, in any year, fractures occur in 1-2
per 100 women aged 65, 6-10 per 100 women aged 75, and only 1-2 per 2,000 of the 15 % of
women < 60 years of age with osteoporosis (223). Pending on results from such studies, we

have to rely on studies on surrogate markers for fracture risk as BMD and BM.

Results from RCT are regarded as having the highest evidence level. These, however, are
conducted in idealised settings with motivated health professionals and patients, and most
RCT studies have a rather short duration. Further, results are uncritically applied on other
patient groups and treatment regiments are often not followed. This might influence both the
effect and side effect of the treatment, necessitating real life studies to reveal both to what

degree the promised effects are reached and if feared or new side effects have developed.

Among patients with obstructive lung diseases there is both an over- and under-use of
medication (172). Some patients use unnecessary high doses of ICS because doctors have not
instructed them to step down the doses to the lowest dose necessary to control the disease, and
some use ICS without current guidelines recommending such treatment (i.e. most COPD
patients). On the other side, under-use of ICS is common because of lack of compliance with
medication regimen and inhalation technique in large patient groups, especially with
prophylactic treatment like ICS. Cochrane et al in a review found that patients took the
recommended doses of inhaled medication on 20-73% of days, and an frequency of efficient

inhalation technique in 46-59% of patients (224).
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3.3.5 Other factors influencing bone mineral density

3.3.5.1 Diet

Total energy intake, calcium and vitamin D seem to be the most important dietary factors for
BMD and fracture risk (225). The Framingham Osteoporosis Study found that a good quality
diet with high intakes of fruit, vegetables, and breakfast cereal might contribute to better
accumulated BMD in old age, particularly in men. In women, alcohol seemed to be
protective. Both men and women consuming nutrient-poor diets, particularly those with a

high intake of candy, had significantly poorer BMD (225;226).

3.3.5.2 Physical activity

Physical activity both at leisure time and work is positively associated to bone mineral density
(227), and is also found to protect against hip fractures (228). The stimulatory effect occurs
when the skeleton is subjected to strains exceeding habitual skeletal loads, and the intensity of
load is more important than the duration of the stimulus. Weight bearing activities, such as
walking, have a greater effect than non-weight bearing activities, such as cycling and
swimming. Physical activity during adolescents increases peak bone mass and during
adulthood reduces the loss of bone mass. Further, reduction of loads as in bed resting or in
space flights leads to bone loss (229;230). In a meta-analysis Berard et al found a significant
effect of physical activity on bone mineral density at the L2-4 level of the lumbar column, but

no effect could be seen, however, on forearm and femoral bone mass (231).

3.3.5.3 Tobacco smoking
Even if conflicting results regarding the effect of cigarette smoking have been reported, there
seem to be a negative effect of this on BMD (145).

In a review of 29 cross-sectional studies (232) Law and Hackshaw found that:
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¢ smoking had no material effect on BMD in premenopausal women,

e postmenopausal bone loss was greater in smokers, an additional 0.2% of bone mass
each year

e current smokers had higher risk for hip fractures compared to non-smokers (17% at
age 60, 41% at age 70, 71% at age 80, and 108% at age 90,

o the data in men was limited but suggested a similar proportionate effect in smokers,

e among all women, one hip fracture in eight was attributable to smoking.

Hermann et al (233) in a study on 2015 recently menopausal women found significant
negative associations of cigarette smoking on bone mass in the lumbar spine, femoral neck,
and total body. Quantitatively, the differences at theses sites between current smokers and
never smokers were limited to 1.6, 2.9, and 1.9%, respectively. A statistical interaction was
found between smoking and fat mass, indicating that women in the highest tertile of fat mass
were unaffected by cigarette smoking. The average cumulated effect of pre-menopausal
smoking on bone was small but biologically significant. Serum levels of 25-hydroxyvitamin

D (25-OHD) and osteocalcin were lower in smokers, which might affect rate of bone loss.

Ward and Klesges analysed pooled data across 86 studies, enrolling 40,753 subjects (234).
They found that smokers compared to non-smokers had significantly reduced bone mass at
hip, lumbar spine, forearm, and heel. Deficit was especially pronounced at the hip with 1/3
SD, and on average 1/10 SD for all sites. Overall, effects were greatest in men and in the
elderly, and were dose-dependent. Based on the data, the increase in lifetime risk of
developing a vertebral fracture was estimated to be 13% in women and 32% in men. The risk

was partially reversed by smoking cessation.
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3.3.5.4 COPD patients

In addition to possible iatrogenic effects (due to CS, and even theophylline according to
animal studies (235)), there are several lifestyle contributors to osteoporosis for patients with
obstructive lung disease (236). Important contributors are poor nutrition and reduced dietary
calcium intake (due to the belief that “milk makes mucus” (237) ), decreased level of
exposure to sunlight , low BMI, and reduced levels of physical activity due to both
respiratory symptoms and muscle function alteration (238). In addition, in subjects with
severe respiratory disease bone loss is accelerated because of inactivity during hospitalisations
(239). Further, recent studies have indicated that the inflammatory process in the lungs
induces a systemic hypercatabolic effect in COPD patients, which may partly be responsible

for the observed association between COPD and osteoporosis (240).

3.3.5.5 Other HUNT results

Conflicting results have been reported regarding association between life style factors and
BMD in other studies on the HUNT population (241;242), but interactions between
confounders and inclusion of different age groups in the studies could explain this. In a study
including women 19-35 years, age and weight were positively associated to BMD, whilst later
age at menarche and lack of milk consumption were associated with lower BMD. No other
life style factors were found to be significantly associated to BMD (242). In a study of women
aged 50-59 years the strongest association with BMD was found for age, weight, time since

menopause and a history of bilateral oophorectomy (241).
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4 Material and Methods

4.1 The Nord-Trendelag Health Study (The HUNT study)

4.1.1 Study area and population

Nord-Trondelag County (22,463 knr’) is one of 19 counties in Norway, and is situated in the
middle part of country. The county is located at latitude of 64 degrees north, but the climate is
milder than in other areas of the same latitude due to the Golf Stream. There is mostly mild
coastal climate, but also typical inland areas with cold dry winters. The total population in
1995 was 127,000 residents, 97 % being of Caucasian origin. The area is generally rural with
a scattered population, but with several densely populated areas and small cities, the largest of
which has 21,000 residents. 15 % of men and 6 % of women worked as farmers. Except for
previous mining industry in the two smallest municipalities, there is hardly any industrial
pollution in the county.

Compared to other counties in Norway, Nord-Trendelag has slightly lower levels of
education, income and prevalence of current smokers in addition to the lack of large cities
(56). Otherwise, Nord-Trendelag is representative of Norway as a whole, for example
regarding geography, economy, sources of income, age distribution, morbidity, mortality
(55;243), and regarding respiratory diseases, the sale of anti-asthmatic drugs has been close to

the Norwegian average (244).

4.1.1.2 HUNT 1 1984-86

Everyone aged 20 years or more by Dec. 31.st 1983 were invited to the study, and totally
74,994 persons (88.1%) participated (243). The main subjects were arterial hypertension,

diabetes mellitus, quality of life, and x-ray screening of the chest.
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Fig 4. Map of Norway and Nord-Trendelag County with all municipalities
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4.1.1.3 HUNT 2 1995-97

Everyone > 20 years (having reached 20 years during the year of the screening in their
municipality) were invited to the adult part of HUNT 2, whilst adolescents aged 13-19 years
were invited to the Young-HUNT. Out of 92,936 invited adult persons, 65,225 (70.2 %)
participated at the screening (Fig 5). In addition, 492 subjects answered questionnaire |
without participating at the screening.

The subjects received together with he invitation a comprehensive Questionnaire 1,
which was delivered at the screening station. All attendants received further
Questionnaire 2 and samples received more disease specific Questionnaire 3 which

should be returned by mail.
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Fig 5. Invited and participants by age and sex.

Measurements at the screening station:

» Everyone: height, weight, waist and hip circumference, blood pressure,
audiometry, vision test, blood samples analyzed for lipids, ferritin, thyroid
hormones, glucose, etc. In addition full blood and serum are stored at minus 80
degree Celsius for future analyses.

» Samples: bone mineral density and lung function.

4.1.1.4 Questonnaires

The questionnaires focused on demographic data, socioeconomic data, environment, life
style and risk factors as physical activity, food habits, alcohol and smoking habits, fertile
data in women, family diseases, previous diseases, current diseases as cardiovascular
diseases, diabetes mellitus, hypo-hyperthyreosis, anxiety and depression, chronic pain,

urine incontinence, hemochromatosis, and obstructive lung disease.
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The selection of questions in Questionnaire 1 and 2 had to take into consideration

different factors:

Previous use of Cohort Norway (CONOR) questions. CONOR represents a planned
cohort of 200,000 subjects included from different population based studies in
Norway (Counties included are Finnmark, Troms, Nord-Trendelag, Hordaland, Sogn
and Fjordane, Oppland, Hedmark, and Oslo). The objectives of CONOR are studying
of causal relationships for low prevalent diseases and the descriptive studies of
diseases and risk factors in Norway. Identical questions have been used in these
populations based studies in addition to storage of blood samples.

Previous use of questions in HUNT 1

Validated sets of questions

Wishes by other sub-studies

Available space on questionnaires

These selection criteria resulted in limited possibilities for the sub studies to decide which

questions should be included. Except for the questions on tobacco smoking (245), and

self-reported fractures (246), the questions have not been validated. Space on

questionnaires and higher priority of the Conor and HUNT 1 questions did only permit

validated sets of questions in a very limited extent in Questionnaire 1 and 2. Validated

questions, therefore, were included in Questionnaire III and in the interview in phase 1.

The questions in the questionnaires and interview are given in the appendix.
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Fig 6. The design of the BONT Study Phase I-1V

The Bronchial Obstruction in Nord-Trendelag Study
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4.2 The BONT Study

This dissertation discusses only results from BONT phase I, but the methods of the entire

BONT study is included, as this is an important basis for further studies.

4.21 BONT Phase |

4.2.1.1 Invited to participate

5 % random sample of the total population selected by the two last digits in the personal
identification number. The digits were selected by random function on a HP 11C by The
National Health Screening Service of Norway (SHUS). The selected digits were 03, 33,
37, 57, and 90. The invitations with Questionnaire 1 were marked SB (Spirometry/BONT)

for those selected for the random sample

Those having answered “Yes” to one of these questions:
e Have you had any attack of wheezing or breathlessness during the last 12 months?
¢ Do you have or have you had asthma?

e Do you use or have you used asthma medication?

At the screening station the nurse in charge of blood pressure measuring, selected subjects

fulfilling the symptom/disease criteria of the BONT study.

4.2.1.2 Measurements

Flow volume spirometry
Bone densitometry of the forearm

Interview
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4.2.2 BONT phase 2

4.2.2.0 Aims

» To study bronchial reversibility in never-smokers without respiratory symptoms or
diseases and estimate cut-off values for clinical practice

» To study the association between bronchial reversibility and respiratory symptoms

» To study bronchial reversibility in subjects with self-reported asthma and chronic

bronchitis/emphysema

4.2.2.1 Invited to participate

e Team 1 (The 5 largest municipalities: Stjerdal, Levanger, Verdal, Steinkjer, Namsos):
Subjects with FEV; < 80 % of predicted according to ECCS reference values (1) or
FEV|/FVC <0.75

e Team 2 (The other 19 municipalities):

All participants of BONT phase 1. The spirometry in phase I was used as the pre-

bronchodilator measurement for BONT phase 2

4.2.2.2 Measurements

Bo-agonist reversibility test: FEV; before and 30 minutes after inhalation of 1 mg terbutaline

Team 1: BONT phase I was the last item at the screening station. Phase II was performed 6-8
weeks later, whilst phase I1I and phase IV were performed 1-2 and 3-4 months later,
respectively.

Team 2: BONT phase I could not be performed at the same time as the main screening. Those
selected for BONT therefore were invited for examinations/interview 4-8 weeks later,

combining phase I and II.
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4.2.3 BONT phase 3
4.2.3.0 Aims
» To study bronchial reversibility after a prednisolone course in subjects with bronchial

obstruction without reversibility at baseline spirometry

4.2.3.1 Invited to participate

Subjects living in parts covered by Team 1 and
e Participants of phase 2 having post bronchodilator FEV;< 80 % predicted (1) and
increase in FEV; less than 12 % of the initial level.

e Written consent given prior to prednisolone course

Exclusion criteria:

e  Current use of warfarin, diuretics, digitoxin, dioxin, anti-psychotic or anti-depressive

medication, oral corticosteroids, and immune suppressive therapy.

Prior or current bleeding ulcer in ventricle or duodenum

Current diabetes mellitus, pregnancy or infectious disease

Age above 75 years

Prior side effects of treatment with oral corticosteroids

4.2.3.2 Measurements

Three weeks after Phase Il with daily use of Prednisolon 20 mg

o [r-agonist reversibility test
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4.2.4 BONT phase 4

4.2.4.0 Aims

> To study the levels of Nitric Oxide in exhaled air and airway responsiveness in subjects
with respiratory symptoms

> To study the association between lung function, levels of Nitric Oxide, airway
hyperresponsiveness and allergy against common inhalation allergens

> To estimate the prevalence of allergy against common inhalation allergens in a random

sample and subjects reporting respiratory symptoms/diseases

4.2.4.1 Invited to participate

e 3 % random sample of subjects living in Levanger and Verdal. The digits were selected by
SHUS in the same way as the 5 % random sample in phase 1, and the selected digits were
40, 81, and 87. Ideally, the measurements should have been performed on the 5 % random
sample, but as this sample also participated in other sub-studies, we had to limit the
burden on this group.

e 50% randomly chosen subjects among those having answered “Yes” on at least one sub-
question among the three first main questions in Questionnaire 3 and
e Having FEV; > 65 % of predicted (1) and
e Not selected to the 5 % random sample and
e No use of corticosteroids during the last 6 months and

e Born after the year 1925

83

URN:NBN:no-3454



4.2.4.2 Measurements

e Nitric Oxide in exhaled air
e Methacholine provocation test
e Phadiatop screening test of inhalation allergy. In case of positive test, measurements of

specific IgE were performed.

Table 7a: Participants in different phases of BONT by symptom and random sample in
Team lincluding the municipalities: Levanger, Verdal, Steinkjer, Stjerdal and Namsos

Phase and category Symptom sample Random sample
Women Men Women Men
n % n % n % n %
Phase 1
Invited 3,276 2,942 1,128 965
Participants 2,992 913 2,659 904 1,087 964 891 923
Phase 2

Invited (% of participants phase 1) 1,042 34.8 1,248 469 213 19.6 254 28.5
Participants (% of invited phase 2) 686 658 884 70.8 131 61.5 166 654

Phase 3

(Team 1 — Namsos (13.3%))

Invited 126 158 12 19
Participants (% of invited phase 3) 55 43.7 61 38,6 4 333 4 21.1
Phase 4

Invited 434 355 242 248

Participants (% of invited phase 4) 311 71.6 255 71.8 157 649 127 51.2

Reasons for not participating in phase 3 (more alternatives possible):
= 41% did not want to participate
= 59 % could not participate because of exclusion criteria
o 18% because of current use of oral corticosteroids
o 5 % because of infectious diseases

o 36 % because of diseases/use of medication included in exclusion criteria
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Table 7b: Participants in BONT phase I and 11 by symptom and random sample in
Team 2 including the 19 smallest municipalities in Nord-Trendelag

Category Symptom sample Random sample
Women Men Women Men
n % n % n % n %
Invitation phase 1 and 2 1,885 1,960 637 566
Participants (% of invited) 1,262 669 1,238 63.2 423 664 390 689
Selection criteria for phase 2 442 273 583 47.1 75 177 115 295

Those selected for the BONT study were invited to combined phase 1 and 2
6-8 weeks after the main screening. Reversibility test was performed of everyone.

4.2.5 Bone densitometry -follow up study in 2001
The study was performed in collaboration between the BONT study and the Osteoporosis

study. The latter study included samples of women aged 50 years or more.

4.2.5.0 Aims for the BONT study

» Study the change in BMD of the forearm in subjects with respiratory symptoms/diseases

with or without use of ICS and in healthy subjects over a period of 4-5 years

4.2.5.1 Invited to participate in the BONT study:

e The 5 % random sample invited to BONT phase |
e Everyone reporting ever use of corticosteroids for asthma/chronic bronchitis/emphysema

in BONT phase I.

85

URN:NBN:no-3454



URN:NBN:no-3454

Table 8 a. Age categories of women with acceptable bone densitometry by sample in the

BONT study 1995-97 and the follow-up study in 2001.

HUNT 95-97 Follow up 2001

Born year RS ICS Symptoms Total RS ICS Total

DTX DTX
1897-1909 1 1 19 21 1 1
1910-1919 94 81 201 355 30 22 52
1920-1929 205 195 433 788 128 185 313
1930-1939 187 257 479 883 146 310 456
1940-1949 308 227 652 1107 241 361 602
1950-1959 330 197 675 1112 234 139 373
1960-1969 254 143 572 918 171 83 254
1970-1979 111 92 302 486 47 30 77
Total DTX 1490 1193 3333 5670 997 1131 2128

Table 8 b. Age categories of men with acceptable bone densitometry by sample in the BONT

study 1995-97 and the follow-up study in 2001.

HUNT 95-97 Follow up 2001

Born year RS ICS Symptoms Total RS ICS Total

DTX DTX
1897-1909 3 3 12 17 1 1
1910-1919 74 94 175 319 15 33 48
1920-1929 181 254 471 840 111 120 231
1930-1939 184 187 481 806 130 117 247
1940-1949 286 152 662 1024 196 106 302
1950-1959 263 117 596 962 141 54 195
1960-1969 189 79 522 753 87 40 127
1970-1979 87 45 229 368 33 11 44
Total DTX 1267 931 3148 5089 714 481 1195

Overlapping categories, the figures in column total DTX, therefore, is less than the sum

of each row. The symptom sample was not invited to the measurements in 2001.
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4.2.5.2 Measurements

e Bone densitometry of the forearm

e Questionnaire and interview

4.2.6 Instruments in the BONT study

4.2.6.1 Questions (Appendix 1 and 2)

The use of validated question sets in Questionnaire 1 and 2 was limited because of higher
priority of CONOR and HUNT 1 questions and lack of space in the questionnaires.

The cough related questions in Questionnaire 1 were CONOR questions. They were different
from the cough questions used in HUNT 1 (Do you normally: a) cough in the morning? b)
Bring up phlegm from your chest in the morning?), but similar to questions recommended for
the epidemiological definition of chronic bronchitis (17;247), and were also used in The

OLIN study (2).

Intending to include most subjects with asthma related symptoms or treatment for bronchial
obstruction for further examinations in the BONT study, questions with high sensitivity were
selected in Questionnaire I (66;69). Questionnaire 3 focused on symptoms of bronchial
hyperresponsiveness (used in the OLIN study (2)), allergy (used in ECRHS (67), influence of
respiratory symptoms on physical activity (67), and exposure for domestic animals at home
in childhood (67). In addition questions on doctor-diagnosed asthma and chronic

bronchitis/femphysema were included.
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4.2.6.2 Interview (Appendix 2)

The questions of the interview focused on asthma related symptoms (67), use of asthma
medication and use of any form of corticosteroid (injection, nasal, inhalation, oral, but not
dermal). The latter questions were deve loped for the BONT study. In case of use of nasal or
inhaled medications, pictures of the different devices were shown to the patients for
identification. For the inhaled corticosteroids the different dose alternatives also were
visualised in colour. The subjects were asked about their current use during the last week as
this was thought to reflects the real use of medication better than the dose prescribed by their

doctor.

The nurses/technicians were instructed to ask the questions exactly as the written form, and
how the questions should be explained if the subjects did not understand the questions. The
questionnaire of the interview was computerised, and the use of automatically jump functions
related to the chosen answers, ensured that only relevant questions were asked and time
saved. The interviews were performed during the bone mineral densitometry lasting about
five minutes. This was sufficient for most subjects, but for elderly and those having used

different medications and devices, the interview could last up to 15 minutes.

4.2.6.3 Spirometry

4.2.6.3.1 Equipment

Flow volume spirometry was recorded with three pneumotachographs (MasterScope
Spirometer, version 4.15, Erich Jaeger GmbH, Wuerzburg, Germany). These are Lilly Type
pneumotachographs. The advantages with these are that they are their being easy to use, light

and easy to hold, reliable, reproducible, and easy to clean. The disadvantages are drifts with
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temperature, need for regular calibrations if moved, affection by condensation, accuracy error
calibration procedures (78). Regular checks for holes in the sensor, channel plugging and
excess moisture was therefore performed.

Calibration was performed in the morning and in the afternoon. In addition the technicians

measured their lung function every day working at the spirometry station.

4.2.6.3.2 Acceptability and reproducibility criteria for

splirometry
We used criteria recommended by the ATS (248).

The acceptability criteria are;

1. Satisfactory start-of-test (Maximal effort curve and the back-extrapolated volume
should be less than 5% of FVC or 0.15L)

2. Minimum FVC-exhalation time of 6 second

3. End of test criteria (during the two last seconds of expiration the volume change

should not exceed 40 ml)

The reproducibility criterion is:

1. The largest and second FEV, should not vary by more than 0.2 L

Previously the criteria was a variation between the two best test within 5 % or 0.1 L (249).
The change of criteria was performed because the within subject variability of FEV; and FVC

had been shown to be independent of body size.
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4.2.6.3.3. Technicians

The technicians were trained in the procedure prior to work at the stations, and repeatedly
supervised by the project manager during the project period. Totally 20 different technicians
were involved in spirometry. Fewer technicians had been wanted, but the high number was
due to two teams working at the same time, rotation at the screening station to avoid worn-out
among technicians, high number of municipalities, great geographical distances, and

pregnancies.

In accordance with the 1994 American Thoracic Society (ATS) recommendations (248), the
technicians were taught to instruct the subjects to perform three acceptable and reproducible
manoeuvres, ensuring that the subjects produced the highest possible PEF and that the
expiration continued for at least six second. If the subjects were unable to do this, up to five
manoeuvres were performed. The flow volume curve with the highest sum of FEV, and FVC
was retained. Even if this may have contributed to saving of curves with submaximal effort
(250), we did not exclude such curves in accordance with the ATS. The computer provided
the technicians with feedback as to whether the acceptability and reproducibility criteria were
met. The error messages given were in accordance with the 1987 ATS recommendations
(249), with a reproducibility criteria of < 100 ml or 5 % difference between FEV; and FVC in
the two best tests, and a lower limit back extrapolated volume of 100 ml. In the 1994 ATS

recommendations (248), these limits were 200 ml and 150 ml, respectively.
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4.2.6.4 Bone densitometry

Forearm bone densitometry was performed with three sets of single x-ray absorptiometry
(SXA) Osteometer DTX-100 (Osteometer MediTech, Inc., Hawthorne, California). The
dominant arm was measured in case of previous fracture in the forearm of the non-dominant
arm (2.5%), otherwise the non-dominant arm was measured (including 0.1% reporting
previous fractures at both forearms).

The equipment used a single energy xray beam (29KeV), and the measurement lasted about
4.5 minutes. During the measurement the subject held a vertical pole in the densiometer’s
water basin throughout the scan in order to standardise the forearm position and limit the
possibility of rotation and movements. In case of movement of the arm during measurement
of the region of interest, a new measurement was performed. The subjects were interviewed
on respiratory symptoms and use of medication for asthma or corticosteroids during the
measurement, ensuring continuous observation during the procedure.

Starting from a point where the distance between radius and ulna was 8 mm, the distal site
was defined as 24 mm in proximal direction of the ulna and radius, whilst the ultra-distal site
was defined as the area of radius distal to this excluding the endplate. The 8§ mm point
identifies a transition zone between two different segments of radius, with the distal

consisting mainly of cortical and the ultradistal of mainly trabecular bone.

The computer identified these sites automatically. However, mainly because of problems with

automatically identification of the start of the endplate in subjects with low or high BMD, all

measurements were recalculated after manual correction of site locations according to a

procedure from the Tromse study (251).
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Calibrations of the equipment were performed by measurements of specific aluminium wedge
phantoms twice daily according to recommendations from the manufacturer. Mean BMC
phantom results were stable at the same level in all three densitometers (3.535 g, 3.709 g, and

3.624 g).

4.2.6.5 Instruments in phase IV

Phase IV was performed at the HUNT Research Centre in collaboration with the Young

HUNT Study Phase 11 (252) under surveillance of a medical doctor.

4.2.6.5.1 Measurement of nitric oxide (NO)

Measurements of exhaled and nasal NO were performed in accordance with the ERS Task
Force (253) with an LR 2000 nitric gas analyser (Loagan Research Ltd., Rochester, UK) and
defined in parts per billion. The gas analyser was calibrated with a certified reference
calibration gas mixture of a known concentration of NO in nitrogen (“SpectraSeal”, BOC
Speciality Gases, Guildford, UK) at a gas sample flow rate of 250 ml/minute. Ambient NO
concentrations were assessed daily.

Exhaled NO (ENO) levels were measured with the subject in the seated position and a nose
clip was applied immediately prior to oral inspiration to total lung capacity. With the help of a
biofeedback monitor, the subject commenced controlled exhalations to residual volume
against a target resistance of 4-5 cm H,O and an expiratory flow rate of 250 ml/minute. For
measuring nasal NO the subjects inspired to total lung capacity through the nose and was
asked to perform a breath-hold for at least 15 s, during which gas was sampled from one

nostril. All tests of NO were taken prior to the bronchial challenge test (254).
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4.2.6.5.2 Screening for allergen sensitisation

Allergy screening was performed with serological testing. Total and specific serum
immunoglobulin E (IgE) concentrations for dust mite, mould, mugworth, timothy grass and
birch pollen, and dander from cat, dog, and horse were determined (Phadiatop CAP™ and
RAST Pharmacia Diagnostics, Lund, Sweden). Specific IgE concentrations were recorded in

a scale from 0-5, and a test result > 2 was regarded as a positive RAST (254)

4.2.6.5.3 Bronchial provocation tests

Methacholine bronchoprovocation tests were carried out with a tidal volume triggered
equipment, Automatic Provocation System (APS, Erich Jaeger Gmb, Hochberg, Germany)
that delivered a cumulative dose of 2 mg methacholine in five increments. Airway
hyperresponsiveness (AHR) was defined as a fall in FEV| > 20 % (PD20 < 2mg). If the pre-
challenge FEV| was < 80% predicted, a reversibility test was performed, and an increase in

FEV, of > 15 % was regarded as positive (254).
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5. Statistical methods

The statistical package of SPSS version 8.0 and 10.0 (SPSS Ltd., Chicago, Illionois, US) was
used for analyses except stated otherwise. P<0.05 has been considered statistically significant,

and 95 % confidence intervals have been given.

5.1 Tests used

Independent samples t-test were used for significance test of difference between men and

women regarding continuous variables as age, height, weight, body mass index, smoking

history (number of years smoked, number of cigarettes daily, pack-years

Chi square tests were used for significant test of difference for dichotomous variables as self-
reported respiratory symptoms and diseases, ever use of asthma medication, and smoking
categories between men and women, and responders and non-responders (Paper I-1V). For the
latter comparison the prevalence among non-responders was age adjusted by direct method

standardisation with the total study population as reference (Paper I) (255).

Analysis of variance (Univariate general linear models (GLM)) were used for comparisons

between mean values for lung function (paper Il, I11) and BMD (paper 1V) by factors as age
groups, sex, pack-year groups, and ICS dose groups with covariates as age, height, weight,
years since menopause. Analyses were performed both separate for each sex and smoke
history category and in common models as interaction terms. Because of multiple
comparisons, adjustments of confidence intervals with Bonferroni method were used.

GLM was also used in estimation of prevalence for respiratory symptoms and diseases

adjusted for covariates as age, pack-years, and BMI (Paper I).
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Binary logistic regression analyses were performed to estimate individual’s risk (probability

of symptom or disease) as a function of risk factors (odd ratio — OR). Analyses were
performed for dependent variables as respiratory symptoms and disease (paper I + III), both
for each categories of, and dichotomised, global self-reported health (SRH) (paper III), and
self-reported fractures (paper IV). Interaction terms and polynominal terms of independent
variables were tested in the models. The interaction sex*pack-year were included testing
effect modification by sex on the association between pack-years and respiratory symptoms.
Interaction terms in the models were also used as significance tests for trend, which also were
tested by Mantel Haenszel methods (Statistical package Epilnfo v. 6.0) (paper I, 11, IV).
Hosmer-Lemeshow goodness-of-fit tests were used in developing of the logistic regression

models.

Linear regression models were used to estimate the contribution of independent covariates on

continuous dependent variables as lung function (paper II, IIT) and bone mineral density (IV).
Both independent continuous variables (age, square age, height, weight, BMI, number of
pack-years, daily dose and cumulative dose of inhaled corticosteroids (ICS), hours of physical
activity), dichotomous variables (sex, never-smoker/ever-smoker, use of hormone
replacement therapy, family history of osteoporosis) and categorical variables (categories of
pack-years, age-groups, ICS dose categories, level of education, and work physical load) were

tested in the linear regression models.
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5.2 Model building for prediction equations

Sex specific multiple linear regressions of lung function on height, age, weight, and body
mass index (BMI) in various powers and interactions were performed. Statistical significance
and fraction of explained variability were the main criteria for selecting independent variables
and transformation of lung function variables. Independent variables were centered (i.e.
observed values minus variable mean) in the regressions for selection of the best model in
order to reduce collinearity among higher order and cross-product terms. The assumptions of

linearity and homoscedasticity were controlled.

Scrutinising the plots, most lung function variables were non-linear with age and showed a
plateau in younger adults with decline after the age of 35-40 years. Exploring the regression
models, square age and In(height) were found to contribute significantly to the explained
variance of all lung function parameters except for FEV/FVC.

The prediction equations for the means were developed regressing the natural logarithms of
lung function variables against In(height), square age, and age as done in the SAPALDIA
study (82;98). The use of In (natural logarithms) and square age improved the explained
variance one to two percent compared to linear models. Separate equations under and over
the age of 25 years in men were tested (1;1;82), but polynomial regression equations provided
a significantly better fit than linear regressions with breakpoints (81;256).

No significant interaction between age and height was found. Each of weight, weight® and
BMI was a significant parameter for FEV; and FVC when included in the models, but was not
included in the final prediction equations as this increased the adjusted explained variance less

than 1%, and as these measures are less reliable than height (98).
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The distributions of FEV,, FVC, PEF and FEF,5.75s were close to the Gaussian distribution,
and the assumptions of homoscedasticity were met. One-sided lower 95 % prediction

intervals therefore were used to determine the LLN of lung functions (1).

5.2.1 Regression analysis:

These assumptions should be met:

1. Normality — the dependent value should be normally distributed for each value of the
independent variable. This will give normally distributed residuals with a mean of zero.

2. Homoscedasticity — constant standard deviation for all values of the independent variable.
In a plot of standardised residuals against the standardised predicted values the points
should be evenly scattered.

3. Linearity — there should be a linear relation between the independent and dependent

variable. This is shown in a plot like that mentioned over.

The assumption for linear regression analyses were met in the model for prediction equations,

and the plots for the model in women for FEV, are shown in Fig 6 as an example of this.
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Fig.7. Plots from linear regression analyses in women
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6 Main results

6.1 Review of paper 1

Cigarette smoking gives more respiratory symptoms among women than among men.
The Health Study of Nord-Trendelag, Norway, (HUNT).
Langhammer Arnulf, Johnsen Roar, Holmen Jostein, Gulsvik A, Bjermer L.

J Epidemiol Community Health 2000; 54: 917-922

Study objective: Studies have indicated that women are more vulnerable to the effect of
tobacco smoking compared to men. The aim of this study was to explore the prevalence of

reported respiratory symptoms and diseases according to smoking burden, age and sex.

Methods : All inhabitants aged above 19 years living in the county of Nord-Trendelag were
invited to the adult part of the HUNT study in 1995-97. Among 92,936 invited subjects,
30,743 men (65.6%) and 34,974 women (73.9%) aged 20-97 years answered the main

questionnaire including questions on respiratory illnesses, diseases and smoking habits.

Main results: In all, 12.7 % men and 12.1 % women reported attacks of wheezing or
breathlessness during the last 12 months, 8.8 % men and 8.4 % women reported that they had
or had had asthma, 7.5 % men and 8.2 % women had ever used asthma medication, and 4.0 %
men and 3.0 % women reported chronic bronchitis. Thirty percent of men and 31 % of
women were smokers, and average pack-years of smoking were 15.9 and 10.3, respectively.
The prevalence of self-reported asthma and use of asthma medication was slightly higher than
reported in previous Scandinavian studies (21;84;257;258), but in crude agreement with more

recent studies (259;260).
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Among previous and current smokers, significant more women reported attacks of wheezing
or breathlessness, current asthma and persistent coughing compared to men with the same
smoke burden (pack-years) and daily number of cigarettes.

An under-diagnosis of chronic bronchitis was confirmed in this study; the diagnosis was
reported by 15 % of those reporting only daily cough in periods, 20% of those reporting
cough with phlegm less than 3 months, and 33 % ofthose fulfilling the criteria of chronic
bronchitis. In addition, among the 5 % random sample 4 % fulfilled the criteria of chronic
bronchitis of whom 20 % had been given a diagnosis by a doctor. In contrast to other studies
reporting a higher tendency for smoking men to be given the diagnosis of chronic bronchitis
compared to smoking women (261), no such difference in diagnosing was found in the BONT

study.

Conclusion: The prevalence of reported asthma and use of asthma medication was higher
than reported in previous Scandinavian studies. Respiratory symptoms increased by smoking
burden. Comparing the prevalence of symptoms and current asthma among women and men
with the same smoke burden or daily cigarette consumption, women seemed to be more

susceptible to the effect of tobacco smoking than men.
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6.2 Review of paper 2

Forced spirometry - reference values for Norwegian adults. The Bronchial Obstruction in
North Trendelag (BONT) study.
Langhammer Arnulf, Johnsen Roar, Gulsvik A, Holmen Turid Lingaas, Bjermer L.

Eur Respir J 2001; 18: 770-779

Study objective: The objective of this study was to develop new prediction equations for
flow volume spirometry parameters in asymptomatic, never smoking adults in Norway, and to
assess any differences of these parameters applying the new and most commonly used

equation sets.

Methods : Flow volume spirometry was measured according to the ATS criteria on 2.792
subjects aged 20 years or more, randomly selected among participants in the HUNT Study.
Ever smokers and subjects with respiratory symptoms and/or diseases reported in
questionnaires were excluded. A total of 546 women and 362 men met the inclusion criteria
and were included in the analyses. Statistical significance and fraction of explained variability
were the main criteria for selecting independent variables and transforming lung function

variables.

Results: Most lung function variables were non-linear by age, after a plateau in younger
adults, the variables declined by age. Proportional multiple regression models were superior
to linear models, and the best solution included logarithmic transformation of the
multiplicative models.

For FEV/FVC the best model in both sexes was:

Mean FEV1/FVC = exp(by — biln(height) — brage)
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For FEV, FVC, PEF, and FEF,5_75s the best models were:

Men: Mean lung function = exp(by + b;In(height) — bage’)

Women: Mean lung function = exp(by + byln(height) — bage’ + bs age)

The reference values from the present study for forced expiratory volume in one second
(FEV)) and forced vital capacity (FVC) were higher than those given by prediction equations

from the ECCS, but in closer agreement with later studies from Europe, Australia and USA.

Conclusions: The prediction equations from the ECCS underestimate the mean lung function
in this population and confirm the results from other studies in Europe, Oceania, and US. The
results have clinical implications on the diagnosis and management of patients with
obstructive lung disease. Accordingly, health care providers should be encouraged to

reconsider their choice of prediction equations of spirometry.

6.3 Review of paper 3

Sex differences in lung vulnerability to tobacco smoking. The HUNT Study.

Langhammer Arnulf, Johnsen Roar, Gulsvik A, Holmen Turid Lingaas , Bjermer L.

Eur Respir J 2003; 21: 1017-1023.

Study objectives: Studies have indicated that women are more vulnerable to the deleterious
effect of tobacco smoking than men. We aimed to investigate the associations between
tobacco smoking and reported respiratory symptoms, self-rated health, and lung function by

gender.
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Methods : In 1995-97 65,225 subjects > 20 years (71 % of invited) attended for screening
within the HUNT Study. Among these, 10,941 subjects selected randomly or because of
reporting asthma or asthma related symptoms, participated in the BONT study phase I
consisting of spirometry, bone mineral densitometry, and personal interview.

Results: Tobacco smoking was associated with increased prevalence of respiratory
symptoms, reduced lung function, and lower score on global self-rated health (SRH).
Adjusted for smoking burden and lung function, women had a higher risk for reporting
respiratory symptoms and lower SRH compared to men. Further, smoking burden was

associated with a larger relative reduction in expiratory lung function in women than in men.

Conclusions: The study confirm previous findings of a dose-dependent increase in
prevalence of respiratory symptoms and a corresponding negative effect on lung function by
tobacco smoking. Even if smoking in women was associated with a larger reduction in
percent predicted lung function compared to men, this does not fully explain higher symptom

prevalence in women.

6.4 Review of paper 4

Use of inhaled corticosteroids and bone mineral density in a population based study. The
Nord-Trendelag Health Study (The HUNT Study)
Arnulf Langhammer, Ensio Norjavaara, Maria Gerhardsson de Verdier, Roar Johnsen, Leif

Bjermer.
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Study objectives: Inhaled corticosteroids (ICS) are used as first line treatment for chronic
asthma and are also widely used in patients with COPD. Conflicting results have been
reported of the long-term effect of treatment with ICS on bone. The objective of this study
was to compare ICS users and non-users regarding bone mineral density (BMD) in a total
population.

Methods : Totally, 65.225 adults participated in the HUNT Study 1995-97. Those reporting
asthma, asthma-related symptoms, or use of asthma medication, were invited to bone
densitometry of the forearm, flow volume spirometry and personal interview. Altogether
4,482 women and 4,142 men participated, of whom 2,113 reported ever use and 6,511 never

use of ICS.

Results: Mean BMD adjusted for age, square age, sex, body mass index, height, physical
activity, work load, pack-years, and in women number of years since menopause, was in
never never-users of corticosteroids 0.493 g/cn? at the distal and 0.404 g/cn?’ at the ultradistal
site. Subjects having only used ICS had 0.010 (95% CI 0.007 — 0.015) and 0.009 (0.005 —
0.014) g/cn?’ lower distal and ultradistal BMD, respectively. Similar result was found in those
having had courses with prednisolone, whilst subjects having used prednisolone > 6 months
had 0.038 (0.021 — 0.055) and 0.021 (0.03 — 0.039) lower BMD at theses sites. However,
there was no dose response association between ICS and BMD, and no difference in BMD by

type of ICS was found.

Conclusions: ICS use was associated with lower BMD. The lack of dose response in this
study both related to current dose or estimated cumulative dose, might be due to a narrow
dose range or indicate that other characteristics of the patient group are contributing to the

observed difference in ICS users compared to never-users.
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7 General discussion

7.1 Methodological considerations

7.1.1 Choice of questions

In epidemiology, questionnaires are important sources and aim to obtain the responses that
best describe the real situation of the subject (61). Essential qualities of such questionnaires
are acceptability, reliability, and validity (sensitivity and specificity) (262). However, most
often increasing sensitivity (finding the true positive) results in decreasing specificity (finding
the true negative). The choice of questions in this regard, depends on the purpose of the study.
For prevalence estimation of rare conditions, use of questions with high specificity is
necessary to reduce misclassification. For a screening setting like Questionnaire 1 in HUNT,
questions with high sensitivity for widely inclusion of subjects with asthma was intended. The
combined use of the questions: a) ever having had asthma, b) ever having used asthma
medication, and ¢) having had attacks of wheezing or breathlessness during the last 12
months, in the random sample had a sensitivity of 97.1 % and a specificity of 88.4% when
reported doctor diagnosed asthma in Questionnaire 3 was used as the gold standard of asthma
diagnosis. Testing on reliability and consistency, questions on ever having had asthma and
ever having used asthma medication in questionnaire and the interview of BONT phase I were
compared. This revealed an acceptable correlation coefficient (Pearson’s r) of 0.886 and

0.836, respectively (p for both <0.001).

7.1.2 Accuracy
Accuracy is defined as the degree to which a measurement or an estimate based on

measurements represents the true value for the attribute that is being measured (263), and this

107

URN:NBN:no-3454



URN:NBN:no-3454

is an overall goal in epidemiological as well as other research. The accuracy error is the total
error made in estimating the true value. It may be expressed as the standard deviation of the
differences between measured and true values.

To achieve low accuracy error the study should be designed and conducted with the aim of

reducing random (increasing precision) and systemic errors (increasing validity) (264).

7.1.3 Precision

Precision in measurement and estimation corresponds to the reduction of random error.
Increasing the precision will narrow the confidence intervals. Random variation is that part of
our experience that we cannot predict. Precision might be improved either by increasing the
size of the study or increasing the efficiency with which information is obtained from a given
number of study subjects (264).

In experimental studies the random error will decrease with increasing study size. In
epidemiological studies, on the other hand, there is no guarantee that baseline risk will even
out between the exposure groups as the study size increase, due to lack of randomisation (68).
Even if a total population is included, as in the HUNT study, there are sampling errors, as the
subjects are viewed as a sample of an even broader conceptual population.

The precision error of an instrument is the variability occurring with repeating measurements

of the same object. This can be expressed as a percentage coefficient of variation: CV%= 100

* SD/Mean
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7.1.4 Validity
Validity is divided into internal validity (the degree to which the results of an observation are
representative for the particular group of people being studied) and external validity (the

degree to which the results of a study apply to people not in it — generalisability).

7.1.4.1 Internal validity

Systemic error (bias) occurs if there is a systematic difference between what the study is

actually estimating and what it is intended to estimate. These refer to:

> Dbiases arising from differences in baseline disease risk between the exposed and non-
exposed sub-populations (confounding)

> Dbiases resulting from the manner in which study participants are selected from the source
population (selection bias)

> biases resulting from the misclassification of these study participants with respect to

exposure or disease (information bias) (68).

7.1.4.1.1 Confounding factors

Confounding occurs when the exposed and non-exposed sub-populations of the source

population are not comparable, because of inherent differences in background disease risk

caused by exposure to other risk factors (68).

For variables to be considered as confounders, these criteria should be met:

e The factor is predictive of the disease in the absence of the exposure under study. It may
either be a cause or marker for an actual cause of the disease. Age is a surrogate for other

causal factors in respiratory diseases, and may be regarded as potential confounder.
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e The factor is associated with the exposure under study in the source population. In case-
control studies this implies that a confounder will tend to be associated with exposure
among the controls. In line with other studies, measures of life style as tobacco smoking
and level of physical activity are highly associated (paper IV).

e The variable should not be affected by the exposure under study (e.g., an intermediate in
the pathway between exposure and disease). In paper III lung function measured as FEV;
is not a confounder in the association between tobacco smoking and respiratory

symptoms, as tobacco smoking causes decline in FEV].

In general, control of confounding requires careful use of a priori knowledge, together with
assessment of the extent to which the effect estimate changes when the factor is controlled in
the analyses. Tested confounders for paper I-IV were mainly selected on the basis of prior
publications of relevant associations. If a priori known factor included in the analyses is found
to influence the estimate in opposite direction of expected, the possibility of confounding by
indication should be considered. Correspondingly, in paper IV we did not find any indications
of a protective effect of intake of vitamin D, cod liver oil, or calcium probably because of

confounding by indication (increased awareness among osteoporotic subjects).

Effect modification (statistical interaction or effect-measure modification) occurs when the

measure of exposure effect depends on the level of another factor in the source population. It
does not represent a bias, but a real effect. We reported higher risk of reporting respiratory

symptoms in women compared to men with increasing smoke burden measured in pack-years
or daily current smoking (paper I, I1I). The results were both confirmed in stratified analyses

and inclusion of interaction terms in the multiple regression models.
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7.1.4.1.2 Selection bias

Non-response will not seriously bias the survey findings if the reasons for non-response are
unrelated to what we wish to measure. However, if subjects with particular symptoms are
more likely to participate in the study than people without these symptoms, a low
participation rate may seriously bias both the prevalence estimate and the comparison of

prevalence between different groups or centres.

7.1.4.1.2.1 Participation at HUNT 2

Acceptability of questionnaires

In HUNT the participants together with the invitation received a comprehensive
questionnaires covering many different topics. Acceptability of questionnaires among
participants is important, and the HUNT administration was a bit anxious prior to the study
about the attitude to some of questions and especially the most sensitive part being a set of
questions on anxiety and depression (HAD). The response rate on different questions,
however, were: somatic diseases 99 %, HAD, education and smoking history 93 %, somatic
symptoms 88 —98 % (depending on order of questions in the questionnaire), and alcohol
history 82 %. Further, a telephone survey of a random sample during the first month of
HUNT 2 revealed that the topics of questions were not a reason for non-attendance (not
published). This might indicate that lack of acceptability of the questionnaires is no important

source for selection bias in the HUNT study.

Participation by age

The proportion of the population who participated in HUNT 2 was significant lower than in

HUNT 1 (88.1 versus 70.2 %), a trend which has also been found in other population based
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studies (246). Under the age of 60 the participation rate was lower in men than women, and

in both sexes lowest in the youngest and oldest age groups.

The low prevalence in the youngest group might bias the estimated prevalence of diseases
(like asthma) being most prevalent in these age groups. This do, however, to a little extent
influence the estimated prevalence of respiratory symptoms and diseases related to tobacco

smoking, as the prevalence of outcomes increase by age and burden of exposure.

Non-responder study

Some 685 subjects among non-responders were randomly selected for a non-responder study.
If no contact per telephone was achieved after three trials on different days, a questionnaire
with identical questions was sent. The questions focused on respiratory symptoms and
diseases, diabetes mellitus, arterial hypertension, and smoking history. Totally 47.6 %
answered the questions. The most important reason for non-attending in age-group 20-69 was
lack of time/moved away (54%), while in those aged 70 years or more immobilising disease
(21%) and follow up by medical doctor (28%) were important reasons (255).

We found lower prevalence of coughing in non-responders compared with responders, even
though a significant higher prevalence of smoking was found in the non-responder group. The
difference in smoking prevalence in responders and non-responders is in accordance with
other studies focusing on smoking habits (265-267). In total, however, the non-responder

study did not indicate serious selection bias.

7.1.4.1.2.2 Participation at BONT phase |

BONT was one of the largest and most complicated sub-studies in HUNT 2, with specific

selection procedures, need for examination room, and having skill demanding and time
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consuming procedures. In the largest municipalities BONT phase I was performed at the
screening station. Participation was dependent on correct selection procedure at the station
and the attendants wish to participate. Both the pre-set SB label for the 5 % random sample
and the inclusion questions were in the upper part of Questionnaire 1 in order to facilitate the
selection for BONT phase I by the nurse during blood pressure measurement. With response
rates for the questions on attacks of wheezing/breathlessness of 98.4 %, on ever having had
asthma of 99,7 %, and ever use of asthma medication of 99.3 %, and on at least one of these

questions of 99.93, correct inclusion based on symptoms/disease should be possible.

Team 1
The BONT station was the last station at the screening. Problems with bottlenecks and limited
flexibility at different stations often resulted in long waiting periods for the participants.
Combined with time-consuming procedures at the BONT station, participants selected for
many sub-studies had to spend up to 3 hours at the screening station. Taking this into account,

a loss of less than 10% of the selected participants at the screening, is relatively acceptable.

Team 2
The BONT phase 1 could not be performed at the screening station in the 19 smaller
municipalities, and the selected participants were given appointments in 6-8 weeks for
combined phase 1 and 2. This explains a loss of about one third of the participants, which is
similar to the loss of participants of Team 1 phase 2. As these examinations were carried out
during short periods in the municipalities, the sending of reminders to selected subjects were
not possible. Combined with the scattered population in this county, we have reason to be
content on the participation rate. The participation rate is quite similar for those selected

randomly and because of symptoms/disease at both teams, being an indication of minor bias
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having been introduced because of selection. This is also confirmed by the lack of

significance of the Team variable being introduced in multiple regression analyses.

7.1.4.1.3 Misclassification

Misclassification is the erroneous classification of an individual, a value or an attribute into a
category other than that to which it should be assigned. The probability for misclassification
may be the same in all study groups (non-differential) or may vary between groups
(differential misclassification) (263). Non-differential misclassification of exposure tends to
produce false negative findings and is of particular concern in studies that find a negligible

association between exposure and disease.

7.1.4.1.3.1 Misclassification of exposure

Corticosteroids

The possibility of non-differential misclassification has been a major objection against not
finding a dose response association between use of ICS and BMD reported in paper IV.
Ideally, we should have had continuous data on ICS exposure for all users of ICS. There is so
far no prescription registry in Norway, and even if such a registry had been available, there is
the problem of low compliance in use of inhaled medication (224). In order to reduce possible
misclassification of exposure we performed the analyses stratified by exposure time for ICS.
Lack of dose-response even in those having used ICS only during the last 12 months indicate
that the misclassification could not explain the results, assuming that the method of
measurement was sensitive for ICS effect on bone and the power of the study was adequate.

For further studies on ICS and BMD in this population, the reported use of ICS will be
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validated against records at the out patient clinic ofthe local hospital (registration of these

data was finished June 03).

In studies with positive findings, non-differential misclassification is of much less concern as
the findings are likely to have been even more strongly positive if misclassification had not
occurred. Misclassification is often a result of recall bias which is systematic error due to
differences in accuracy or completeness of recall to memory of past events or experiences
(263). Subjects developing diseases may remember details of exposure better than healthy

subjects.

Tobacco smoking

In a study on respiratory symptoms and diseases the misclassification of exposure to tobacco
smoking is an important possible bias.

Self-reported tobacco consumption has been shown to be lower than measured by sales data.
The authors in a French study noted that the problem was greatest in heavy smokers, and that
an underestimation by 30% among heavy (>20 cigarettes a day) smokers would explain
almost entirely the distortion (268). Bernaards et al investigated the relative validity of
retrospective calculated pack-years (py-retro) by comparing this with prospectively calculated
packyears (py-pro) in a 23-year ongoing cohort study (269). They found that py-retro did not
under or overestimate life-time tobacco smoking, but the individual differences between py-
pro and py- retro became larger, the higher the number of pack-years (-0.039 and —1.17 (both
confidence intervals included 0) when average pack-year was < 5.2 and > 5.2, respectively).
They found that categorising py-retro into smoking groups resulted in a misclassification error

that was smaller than the quantitative error in continuous py-retro, but information is then
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lost. In a Danish study of smoking habits during pregnancy 0.5-3 years after delivery,
information on smoking habits could be accurately obtained retrospectively independent of
recall time and pregnancy outcome (270). In a collaborative study of 1,369 women in 10
countries, comparing questionnaire data and results from urine analyses, only 1.5% of the

alleged non-smokers was reclassified as current light smokers (271).

In Questionnaire I in the HUNT study subjects were asked about passive smoking both in
childhood and after the age of 20. Exposure to passive smoking after the age of 20 was
significantly associated to increased risk of respiratory symptoms as wheezing or
breathlessness, but no difference by gender was found. This might be an effect of differential
misclassification of exposure. Women probably have been exposed to higher levels and
longer duration of side stream gasses from cigarettes, as more men have been current smokers
and men have had higher daily smoke consumption compared to women. Another problem is

the lack of data on eventual different inhalation pattern during smoking in men and women.

Studies have indicated that error in self-report of tobacco smoking generally is biased on the
side of social desirability with greater misclassification in groups that are more aggressively
targeted. In the Lung Health Study the greatest discrepancies in smoking status was found for
factors relating to stronger antismoking norms, older age, education level, difficulty with past
cessation attempts and having a spouse who did not smoke (268). However, a Finnish
community-based study validating self-reported smoking by serum cotinine measurement,
reported a high validity of self-reported smoking, independent of area, age and socio-
economic groups (272).

We studied the reported smoking status in HUNT 1 among 18,240 subjects reported to be

never-smokers in HUNT 2. At HUNT 1 11 years previously, 3.3 % of these men and women
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reported being ex-smokers and 1.2 % of women and 0.8 % men reported being current
smokers (p=0.03). Mean estimated pack-years in these groups was 2.7 and 4.7 for ex-smokers
and current smokers, respectively. We did not find increasing misclassification by age. The
inclusion of these smokers as never-smokers in the analyses of HUNT 2 did not influence the

results.

Physical activity

Different questions on physical activity have been used in different studies, and the questions
used in HUNT 2 did also differ from those used in HUNT 1. The questions focused on
intensity, frequency and duration of the activity at leisure time, and degree of weigh bearing at
work. The questions are so far not validated, and data on type of activity is missing. For the
bone densitometry, the non-dominant forearm was selected in order to avoid confounding by
physical activity (231). Even though, in the present study there was a linear association
between weekly duration of both light and heavy physical activity and BMD. If the difference
between ever and never users of ICS should be explained by other characteristics of
obstructive patients than the use of ICS, one possible explanation could be differential
misclassification of the confounder physical activity. Healthy subjects probably define hard
physical activity dissimilar to COPD patients. In follow up studies validated questionnaires on
physical activities should be added, and bone densitometry of the forearm might be
supplemented by densitometry of weight-bearing parts of the skeleton as for example the

calcaneus.
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7.1.4.1.3.2 Misclassification of outcome/disease

Recall bias

Possible recall bias or different thresholds for reporting symptoms or diseases might lead to
misclassification. In a population-based study increasing prevalence of “ever having had
asthma” with increasing age would be expected in never smokers. Lack of this (Paper I) as
also reported by others (9;259), might be explained by increasing recall bias by age, low
symptom perception, and under-diagnosis of asthma in elderly (273;274). The change of
diagnostic criteria during the past decades could also mask increasing cumulative prevalence
by age, but a cohort effect of higher asthma incidence in younger cohorts during the last

decades might also contribute to a certain degree.

Spirometry

Acceptability and reproducibility

Spirometry is an effort-dependent manoeuvre depending on the skill and teaching ability of
the technician and co-operativeness of the subject being measured. In order to increase
internal validity of these measurements, modern equipment gives on-line feedback about
acceptability and reproducibility of the spirometric performance. Independent on this,
however, as reported in other studies, failure to meet the acceptability criteria (275-278) is
common, and in line with other (276), about 7 % of the population in the present study did not
meet the reproducibility criteria recommended by ATS. This might be a result of lack of co-

operativeness, but is also an indicator on bronchial obstruction.

The acceptability criteria should be met, but there is a problem that for some subjects an

unsatisfactory curve is their best possible performance. It is important not to be so strict

regarding reproducibility criteria that that necessary information is lost (248). Eisen et al
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(279) found than subjects who failed the ATS spirometry repeatability criteria lost lung
function at a faster rate than those who met the criteria. Hankinson et al reported that both
older and younger subjects had more difficulty satisfying the reproducibility criteria (280).
Humerfelt et al found that failure to meet the reproducibility criteria was more prevalent in
never smokers, single men and subjects with respiratory symptoms than in ever smokers,
married and asymptomatic subjects, respectively (276). Exclusion of curves without fulfilled
reproducibility criteria from interpretation would therefore introduce a bias into
epidemiological studies. However, in development of reference values, these criteria should

be fulfilled.

Strict fulfilment of the manoeuvre for start criteria as back-extrapolation of less than 5 % or
less than 100 ml of FVC, should optimise FEV|, and the end of plateau criteria and expiration
time criteria should secure full expiration and thereby optimising FVC. This could account
for some of the increase found in FEV; and FVC found in recent studies compared to older
ones. Many subjects had problems with the end of plateau criterion based on the 1987 ATS
recommendations (281). The curves were, therefore, visually controlled, and those with a

plateau beginning at the volume/time curve were included in the analyses.

For PEF the difference between more recent studies (81;82;95) and ECCS (1) has been much
smaller. There is so far no quality criteria defined for PEF by ATS or ERS and consequently
not in the spirometer software and this might explain the lack of difference. Both time-to-PEF
and use of an “effort ratio” like PEF/ FEF 575 have been proposed, but studies on this are
lacking. FEV| from a sub-maximal effort can be either smaller than those obtained when a
maximal effort is performed because the subjects fail to reach a maximal TLC, or larger due

to less dynamic compression of airways in subjects where airways are relatively more
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collapsible (248). So far, there is uncertainty whether submaximal curves should be excluded

or not in studies.

We found higher level of and less decline through age groups for FEV;/FVC than reported in
other studies (75;87;282;283). Selection bias of healthier elderly participating in the BONT-
study, or a higher succession rate in other studies in getting optimal expiratory flow from the
elderly, could partly explain this. However, less decline of FEV{/FVC among elderly could
also be a result of earlier airway closure because of loss of elastic recoil with ageing, in
addition to muscle fatigue during forced expiration in old subjects (105;284).

Within the oldest group, “super-healthy” elderly survivors participating in the HUNT study,
could lessen the slope of the regression curve for expiratory parameters, and spuriously
increase the predicted values for the middle-aged (256). In the present study, however, the

fitness of the prediction equations in the middle-aged was hardly affected by this.

Technicians

The study manager supervised the staff during the study period. Additionally, there should
have been a continuously supervision of the spirometric curves like being performed by
Hankinson et al (81). Studies of the curves have revealed that two technicians had significant
lower FVC compared to the other technicians resulting in higher FEV/FVC. The reason for
this is obviously too short expiratory time. Because of different reasons, these technicians had
significantly less supervision than the other teams.

The instruction was to obtain an expiratory time of at least six seconds, and this was
visualised at the screen by the change in colour from red to green on a bar. The equipment

registered the end of expiration as the time when no further expiration was performed,
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resulting in the feedback of too short expiration time even if this was far beyond six seconds.
Comparing the registered mean forced expiratory time among technicians confirmed that
these two technicians had about two second shorter time. As these technicians performed
totally 7 % of all spirometries this resulted in the need for thorough control of many curves.
The figures shows the differences in lung function parameters adjusted by age, sex and smoke
burden when including all participants at BONT phase I, and among those included in the
sample for developing prediction equations confirming that the bias is avoided in the latter
group by excluding not acceptable curves.

As this bias will influence studies on FVC, FEV/FVC and FEFs.7s, further comparisons
should be performed adjusting for technician. In Fig 10 and 11 the results from the two
technicians with shorter expiration time is summarised in operator no 1. The latter figure
shows that these problems should not influence the subjects being selected for development of

prediction equation for spirometry.
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Fig 9 Mean adjusted lung function with 95 % CI by operator. All participants included
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Fig 10 Mean adjusted lung function with 95 % CI operator. Only those selected for reference
sample for developing prediction equations are included. Adjusted for age, sex, and packyear
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Bone mineral density measurement

The sites of measurement for BMD are under debate, and the gold standard is without doubt
measurements of the hip. CS induced reduction in BMD have been found to be largest in
trabecular bone as the spine or hip. The present study, however, have confirmed previously
known factors’ association to BMD. Positive associations to BMD have been found for BMI,
height, education, work load, and physical activity, and corresponding negative associations
have been found for age over 50 years, time since menopause, and pack-years of cigarettes.
Further, the largest negative association between CS and BMD was use of OCS for more than
6 months.

In addition, our results have confirmed the predictive value of BMD regarding fractures in
line with other studies, even if this was a retrospective cohort study (data otherwise not
shown) (Fig 12). These results indicate that measurements of the forearm are sensitive for

general changes in bone mineral density.

Fig 11 a. Percentage of women reporting hip or wrist fractures with 95 % CI,

and the population of women at risk (dotted lines) by distal bone mineral density.
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Fig 11 b. Percentage of men reporting hip or wrist fractures with 95 % CI,

and the population of men at risk (dotted lines) by distal bone mineral density.
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7.1.4.2 External validity — Generalisation

The county of Nord-Trendelag is considered representative of Norway as a whole except for
lack of large cities, low degree of pollution from industry and traffic, and lower prevalence of
current smokers. This might influence the prevalence of respiratory symptoms and COPD, but
not the external validity of associations between risk factors and symptoms/diseases.
Regarding prediction equations for forced spirometry, the number of older men (age > 75
years) selected for the reference group was rather low because of low participation rate, low
proportions of never smokers without any respiratory symptom, and at last low proportion

coping with the acceptability criteria for spirometry. Comparing the prediction equations to
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other recently published sets in age groups below 80 years (81-83;85;86;103), however,
showed rather consistent results.

The reported lack of dose-response association between use of ICS and BMD in the present
study might be debated. We found use of lower dose of ICS compared to other studies, but
this might not be a result of real difference in dose, but rather discrepancy between prescribed

medication and actually inhaled medication.

Otherwise, the results are in high degree consistent with findings in previous studies
(29;31;222;259;260), and are judged to have international generalisability to people of same

race and similar culture.

7.2 Information to the participants in HUNT

The participants of the HUNT study were informed about the results of all assessment being
performed in relation to the screening and phase I examinations. A total of 18.265 participants
in the HUNT study were included for bone densitometry. In such a screening setting, the
leaders of the BONT and Osteoporosis study wanted to avoid anxiety and uncertainty
regarding the diagnosis of Osteoporosis in a large proportion of the population, and we
therefore chose to give the measurements as Z-scores. As the local hospital refers to T-score
in their reports to patients, this has contributed to confusion among participants, a problem we

would have avoided if no results had been given to participants as in the Tromse study (285).
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7.3 Financial conflicts of interest

Ideally, biomedical research should have been performed by academic institutions totally
independent of funding from industry with financial interests in the research. Limited public
resources have, however, contributed to increasing industry-academia relationships. Such
relationships accelerate medical innovation and enhance patient access to medical advances,
but have also resulted in heavily debate regarding the academia’s role as independent truth-
seeker (286-289).

Bekelman et al reviewed 37 studies on financial relationship between researchers and
pharmaceutical companies (289). They pointed out that industry-sponsored research tended to
yield pro-industry conclusions, less publication of negative conclusions, more use of inactive
controls (i.e., placebo or no-therapy controls) increasing the likelihood of positive study
results, publication delays and data withholding, and shift in research emphasis from basic

research to clinical research as commercial considerations influenced choice of research topic.

An extensive collaboration on funding between public institutions, patient organisations and
pharmaceutical companies, made the HUNT 2 study possible. The planning and examination
phase of the BONT study phase I-1V and BONT follow up study in 2001, had not been
possible without the funding from AstraZeneca Norway and AstraZeneca Sweden,
respectively. However, acceptance of funding by pharmaceutical companies was preceded by
a thorough fundamental discussion, and we have been quite aware of the possible treats to
independent research related to this relationship. The following precautions have therefore
been performed:

e The contract on funding of the BONT study 1995-97 was entered between the Medical

Director of Astra Norway and the Director of the National Institute of Public Health.
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For the follow-up study in 2001 AstraZeneca, Sweden paid the costs of the examination
phase to the Norwegian University of Science and Technology.

The manager of the BONT study has been employed by the academic institutions
mentioned above, without any personal obligations to the funding source

The objections of the BONT study was defined prior to the request to AstraZeneca for
funding, and no attempts from the company for interfering with the content of the study
has been registered.

AstraZeneca has not access to the data file for the BONT study. The co-writers of paper
4, which are employees at AstraZeneca, have, however, naturally, participated in the
writing process in line with the other co-writers.

The data file from the BONT study is part of the common HUNT data file and is
available for researchers according to common directions developed by the HUNT
administration.

The funding of the BONT study has not been kept secret. This also is the case for the
study manager’s other relationship to other pharmaceutical companies including paid
speaking engagements, participation in advisory boards, and as general practitioner
participating in clinical multicentre studies for pharmaceutical companies. The study
manager has no personal financial interest in pharmaceutical companies.

The researchers and the funding source share the wish of focusing on important health
problems. However, pharmaceutical companies are dependent on development of new
medicines and profit of sales of medicines in order to satisfy shareholders. Independent
researchers in studies like BONT, however, primarily should aim at finding low cost
preventive strategies for respiratory diseases, and secondary to contribute to optimal

examinations and treatment of patients.
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e Undisguised attitude to conflicts of interest and continuous debate and focus on this in
research institutions are important in order to avoid influence of funding resource on the

results and consequences of biomedical research.

7.4 Importance of results and implications

7.4.1 Respiratory symptoms and obstructive lung disease by tobacco smoking
and gender.

Tobacco smoking was associated with increased prevalence of respiratory symptoms, reduced
lung function and lower SRH in both men and women. With increasing smoking burden,
women compared to men, had a higher risk of reporting respiratory symptoms, lower SRH,
and had a larger relative reduction in lung function. The difference in loss of lung function
could, however, not fully explain the higher symptom prevalence and lower SRH in women.
The reason for this might be that deleterious effects of tobacco smoking partly is in the small
peripheral airways, which is not reflected by the currently used expiratory lung function
measurements as FEV| and FVC (290). In search for other explanations, studies have
indicated that women have lower threshold for reporting respiratory symptoms than men
(45;291), whilst other have not found women to have lower complaining thresholds (292-
294). Regardless of level of threshold, this does, however, not explain increasing sex
difference with increasing smoking burden. It has also been proposed that respiratory
symptoms are more sensitive markers of change in general health, but less specific markers

regarding respiratory diseases in women compared to men (12). Anyway, studies have
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reported that respiratory symptoms as shortness of breath seem to be equally predictive of
mortality in both sexes (72;295).

There is enough knowledge on the deleterious effect of tobacco smoking on human health to
support high priority in the health care and authorities for fighting against tobacco smoking
both by preventing adolescents to start and encourage cessation in current smokers. High
vulnerability in female airways adds to the list of special reasons for women to avoid
smoking, a list already including tobacco smoking induced increased risk for tromboembolic
diseases related to ovarian hormone therapy, pregnancy complications and increase morbidity
and mortality of infants (53). Even though women feel more pressure from family and society
to quit smoking, and are equally likely to quit smoking compared to men, they are less likely
to remain abstinent. One important problem in motivating women to avoid smoking is their
attitude to weight control as a benefit of smoking (296-298). Smoking cessation programs
have so far had low succession rate, - development of more efficient programs is necessary,

but different strategies are needed for men and women (299).

7.4.2 Spirometry and reference values

Spirometry is an important and necessary measurement in getting an objective measure of the
lung function, and should also be natural part of the equipment both in hospitals and in
general practice. However, computerised equipment can report more than 20 different
spirometric variables, and knowing that high number of variables used in the test increases the
number of false positive results, it is important to limit the number of variables to those with
the least intra-individual variation. For clinical practice it is recommended to limit the

variables in the basic interpretation to FEV;, FVC, and FEV,/FVC (74).
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The most commonly used reference values from ECCS (1) underestimate the normal lung
function. Use of updated reference values, which are well matched with the patient served by
a particular office/laboratory, is important especially in screening of healthy subjects and in
detecting early changes in lung function due to smoking or other environmental agents (79).
The prediction equations developed from the BONT study represent an improvement
compared to those from ECCS, and are recommended used in Norway. The equations are
already included as an available option in the software of some of the spirometers commonly

used in Norway.

7.4.3 Inhaled corticosteroids and bone mineral density

Osteopenia/osteoporosis is a major risk factor for low energy fractures in dorsal vertebras,
costa, hips and wrists. The BMC increases during adolescents and young adulthood reaching
peak bone mass, followed by a plateau, afier which a decrease with age is seen in both sexes.
In women there is an additional accelerating loss of bone mass during and after menopause.
An ageing population in the developed countries, thereby, is associated with increasing
prevalence of osteoporotic fractures. Use of OCS is the most important contributor to
secondary osteoporosis, but there also is concern about possible negative effect on bone by
use of ICS as the indications for such treatment have been widened during the last decade.

In the present study we found a statistically significant lower level (2 %) of BMD in ICS users
compared to never users. However, we did not find any dose response relationship between
BMD and ICS, indicating that other characteristics of the patient group might explain the
difference. Large real life studies on effect of ICS has not previously been performed in
unselected populations, and we have no reason to believe that the present study should be

seriously biased reducing the external validity.
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Lack of dose response relationship, slightly lower BMD in ICS users compared to never
users, and change in treatment guidelines for asthma in the direction of use of even lower
doses ICS in combination therapy (300), might moderate the concern on ICS side effect at a
population level. However, awareness on possible side effects on bone, as well as growth in
childhood/adolescence, should be maintained because of differences in individual
susceptibility to systemic side effect of CS treatment. In subjects with asthma, the dose of ICS
should be stepped down to the lowest level keeping disease and symptom control (7). In
COPD, however, the step down strategy is not recommended, as only high doses so far have
documented effect on reduction of exacerbation rate (17). COPD patients are at increased risk
for osteoporosis because of high age, smoking history, and low physical activity. Therefore,
ICS treatment should be limited to those groups with proven effect on symptoms, quality of
life and exacerbation rate, and patients at risk for osteoporosis should have their BMD

measured.
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8 Conclusions

8.1 Respiratory symptoms and diseases:

7
0‘0

2
0‘0

The prevalence of reported asthma and use of asthma medication was higher than
reported in previous Scandinavian studies

Tobacco smoking is associated with increased prevalence of respiratory symptoms and
obstructive lung disease, lower self-rated health and lower expiratory lung function
parameters in both sexes.

With increasing smoking burden there is an increasing difference by sex indicating that
women are more vulnerable to tobacco smoking than men.

Even if women have a larger relative reduction in lung function than men, this does not

fully explain the sex difference in symptom prevalence and SRH

8.2 Reference values for forced volume spirometry

2
°o

The present developed prediction equations fit the population better than those developed

from the ECCS, and are recommended for use in Norway.

8.3 Inhaled corticosteroids and bone mineral density

2
°o

2
0‘0

Current users of ICS have 2 % lower BMD in the forearm than never- users.

In the present study no dose-response relationship between daily dose, duration of use, or
cumulative dose of ICS and BMD was found

Narrow dose range of ICS in the present study or other patient characteristics might
explain lower BMD in ICS users compared to never-users.

More effectiveness studies of the widespread use of ICS for obstructive lung diseases are

warranted
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9 The BONT Study in the new millennium

The BONT study has collected data on risk factors, respiratory symptoms and diseases, which
constitutes database for cross-sectional studies on prevalence and basic determinants of
symptoms and diseases. This also renders possible longitudinal studies, both retrospective
using variables on exposure from HUNT 1, and prospective through follow-up studies of
selected groups or the total population. As part of the HUNT study, there is an unlimited
possibility for studies on other factors’ or diseases’ influence on respiratory symptoms and
diseases and vice versa. Collaboration with other epidemiological studies on osteoporosis is

already established through Norwegian Epidemiological Osteoporosis Studies (NOREPOS).

High priority will be given to the following topics:

9.1 Reference values

The use of different reference values for different age groups gives problems with gaps in the
transition zone of the sets. In Nord-Trendelag the Young-HUNT study performed spirometry
on adolescents aged 13-19 years during 1995-97. Young-HUNT and BONT should develop
prediction equations covering age 13-80 years using available data. In addition, in HUNT 3
(2006-2007) further validation of the prediction equations for adults should be done, with
special focus on the elderly group. Young-HUNT should consider inclusion of children under

the age of 13 for spirometry.

9.2 Risk factors for obstructive lung disease
Tobacco smoking causes respiratory symptoms and obstructive lung disease and lung cancer.
Different vulnerability by sex might be a result of differences in small airway disease.

Research on strategies for smoking avoidance and cessation is warranted, but also studies on
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finding sensitive tool for early recognition of subjects at risk of developing serious smoke
related lung disease. The latter might be genetic susceptibility, symptoms or measurements of

early lung damage.

9.3 Bronchial reversibility

Tests of bronchial variability are widely used in diagnosis and follow up of patients with
obstructive lung disease. In BONT phase 2 almost 6,000 subjects performed reversibility tests
and a sub-sample similar test after prednisolone test. Different cut-offs for positive
reversibility tests are used, most common in Norway is 15 %, whilst ATS recommend 12 %.
Studies on reversibility among healthy subjects (without respiratory symptoms), and those

with symptoms with or without medical treatment will be performed.

9.4 Bone mineral density/fracture risk in subjects with asthma or COPD

We found 2 % lower BMD in ever users of ICS compared to never users. Whether this is a
result of ICS or other factors and is of clinical significance, can only be answered by follow
up studies with thorough data collection of exposure for ICS and confounders and use of
fractures as dependent variable.

Follow up study with bone densitometry was performed in 2001 with new measurements of
the 5 % random sample and those having using ICS at HUNT 2. So far, this data is not
analysed. In addition a registry of fractures is established at both hospitals in the county,
rendering studies with fracture as hard end point possible.

As corticosteroids seem to have greater impact on trabecular bone in the weigh-bearing part
of the skeleton, measurement of weight-bearing skeleton as calcaneus is planned in HUNT 3.

In addition repeated measurement at the forearm, and validation studies with DXA
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measurements of the lumbar spine and hips of samples will be performed at the local hospital

in Levanger.

9.5 Genetics

The BONT and HUNT studies include rather detailed information on phenotypes of
obstructive lung diseases, and there will be further possibilities for improving this in HUNT 3.
In addition blood samples for DNA extraction are available for all participants at HUNT 2 and
will also be taken in HUNT 3, giving opportunities for analyses of phenotype and genotype
associations. So far, genome screens with classical linkage and fine mapping approaches have
suggested that many genes that have a moderate effect determine susceptibility to asthma.
Identification of the precise loci involved has been difficult, and the identified genes probably
are involved in disease initiation rather than in severity or progression (6). Epidemiological
studies like HUNT and BONT might in the future contribute in the research to identify how
genes that predispose individuals to asthma or COPD interact with environmental factors to

cause disease and its progression.
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Cigarette smoking gives more respiratory

symptoms among women than among men
The Nord-Trendelag Health Study (HUNT)

Arnulf Langhammer, Roar Johnsen, Jostein Holmen, A Gulsvik, L Bjermer

Abstract

Study objective—Studies have indicated
that women are more vulnerable to the
effect of tobacco smoking compared with
men. The aim of this study was to explore
the prevalence of reported respiratory
symptoms and diseases according to
smoking burden, age and sex.
Design—Questionnaire in a cross sec-
tional population based study.
Setting—The BONT (Bronchial obstruc-
tion in Nord-Trendelag) study is part of a
comprehensive health survey of all inhab-
itants aged above 19 years in the county of
Nord-Trendelag, Norway, which was car-
ried out from 1995 to 1997.
Participants—A total of 65 717 subjects,
71.3% of the total population aged 20-100,
answered the main questionnaire.

Main results—In all, 12.7% men and
12.1% women reported episodes of wheez~
ing or breathlessness during the past 12
months, 8.8% men and 8.4% women
reported that they had or had had asthma,
7.5% men and 8.2% women had ever used
asthma medication, and 4.0% men and
3.0% women reported chronic bronchitis.
Thirty per cent of men and 31% of women
were smokers, and average pack years of
smoking were 15.9 and 10.3, respectively.
Among previous and current smokers,
significant more women reported epi-
sodes of wheezing or breathlessness, cur-
rent asthma and persistent coughing
compared with men with the same smoke
burden (pack years) and daily number of
cigarettes.

Conclusion—The prevalence of reported
asthma and use of asthma medication was
higher than reported in previous Scandi-
navian studies. Respiratory symptoms
increased by smoking burden. Comparing
the prevalence of symptoms and current
asthma among women and men with the
same smoke burden or daily cigarette
consumption, women seemed to be more
susceptible to the effect of tobacco smok-
ing than men.

(¥ Epidemiol Conununity Health 2000;54:917-922)

Respiratory symptoms vary by sex, smoking
habits and age. There is increasing evidence of
higher susceptibility in women to tobacco
smoking compared with men.' Studies indicate
that women have increased smoking related
bronchial responsiveness, lower level and faster
decline of FEVI1, and higher prevalence of

weww. jech. com

asthma compared with smoking men.** Stud-
ies from Copenhagen showed greater impact of
smoking on lung function and higher risk of
being admitted to hospital for chronic obstruc-
tive pulmonary disease (COPD) in women
than in men.” *

The aim of this study was to estimate the
prevalence of respiratory symptoms and dis-
eases in a large adult population covering the
age range from 20 to 100 years old by sex, age,
current cigarette smoking habits and lifelong
cigarette smoking burden.

Methods

From August 1995 to June 1997 all residents
aged 20 years and more (92 000), of the Nord-
Trendelag County, Norway, were invited to
participate in a health study (HUNT). The
invitation included a comprehensive Question-
naire I with focus on health, diseases, symp-
toms and risk factors. At the screening further
questionnaires with more disease specific
questions were added.

STUDY AREA
Nord-Trendelag County (22 463 km? is
situated in the middle part of Norway. The
county has mostly mild coastal climate, but
also typical inland areas with cold dry winters.
The total population in 1995 was 127 000
residents, 97% being of white origin. The area
is generally rural with a scattered population,
but with several densely populated areas and
small cities, the largest of which has 21 000
residents. Fifteen per cent of men and 6% of
women worked as farmers. Except for previous
mining industry in the two smallest municipali-
ties, there is hardly any industrial pollution in
the county.

QUESTIONNAIRES

The questions related to respiratory illnesses,
diseases and smoking habits are listed in the
appendix. Subjects, who reported “ever
asthma” (having had asthma at one time or
another) and episodes of wheezing or breath-
lessness during the past 12 months, were
defined as having current asthma. Chronic
bronchitis was defined as coughing with
phlegm in periods of at least three months dur-
ing each of the past two years.’

The smoking status was classified as never
smokers (never smoked daily), ex-smokers
(ceased smoking one or more years earlier) and
current smokers.

Pack years was calculated as number of years
of smoking X number of cigarettes a day/20.
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Table 1 Mean age, body mass index, and number of pack years in ever smokers with standard deviation (SD), and smoking habits by sex and age
groups. Nord-Trendelag, Norway 1997

Age 20-44 years Age 45-69 years Age 70+ years All
Men Women Men Wornen Men Women Men Women
Number 12 602 14 442 13119 14 074 5022 6458 30743 34974
Age 33.4(7.0) 33.1(7.1) 55.6 (7.3) 55.8 (7.3) 76.5 (5.7) 77.3 (5.5) 50.0 (17.0) 50.4 (17.8)
Body mass index (kg/m®) 25.9 (3.5) 25.0 (4.3) 27.0(3.4) 26.9 (4.6) 26.5 (3.5) 27.6 (4.6) 26.5 (3.5) 26.3 (4.6)
Number of pack years in ever smokers 9.3 (7.7) 7.2(5.9) 19.0 (14.4) 13.2(9.9) 21.9 (17.0) 12.8 (10.9) 16.0 (13.9) 10.3 (4.6)
Smoking habits*
Never smoker 6 444 6 404 3700 5 810 1058 3908 11202 16 122
Ex-smoker 2016 2449 4 872 3139 2468 804 9 356 6392
Current smoker 3539 4977 4079 4338 1057 619 8675 9934

*1510 men and 2526 women had missing data on smoking habits.

NON-RESPONDER STUDY

In a non-responder study, 2.5% of the
non-responders (685 persons) were randomly
selected for a telephone interview with the
same questions as in the survey. If no telephone
contact was established after three attempts
made for each subject on various occasions, a
questionnaire was mailed to the subjects.

STATISTICAL ANALYSIS

Statistical Package for the Social Sciences ver-
sion 8.0 (SPSS Inc, Chicago, Illinois) was used
for all analyses. Differences between continu-
ous variables were analysed by Student’s z test
and dichotomous variables by the ¥’ test. The
Mantel-Haenszel method was used to analyse
significance of trends. Body mass index (BMI,
kg/m®) has been reported to be an independent
risk factor for onset of asthma in adult women-
,¢ ' and was therefore included in the analyses.
Analyses of covariance were used to calculate
prevalence adjusted for covariates as age, pack
years and BMI. Sex specific risk of reporting
respiratory diseases and symptoms by smoke
exposure were calculated by multiple logistic
regression with age, BMI, pack years or
number of daily cigarettes in current smokers
in the model. When education and different
work categories were included in the model,
education did not contribute significantly to
the explained variance, but some work catego-
ries did. They did not, however, in the
saturated model change the B estimates signifi-
cantly for BMI or pack years, and were
therefore not included in the final model (table
3). Interaction of sex and pack years was used
to test sex dependent susceptibility to smoke
burden. The direct method of standardisation'"
was used in age adjustment of prevalence in the
non-responder group.

ETHICS
The study was approved by the Regional Com-
mittee for Ethics in Medical Research and the
Norwegian Data Inspectorate.

Results

ATTENDANCE

A total of 73.9% women and 65.6% men com-
pleted the main questionnaire (total 71.3%)
(table 1). The response rates were 48.9%
(20-29 years), 69.7% (30-39 years), 80.6%
(40-69 years), 76.6% (70-79 years) and 51%
(80+ years).

www.jech. com

Table 2 Prevalence (%) of self reported asthma, use of
asthma medication, coughing and smoking status in
responders (n=65 717) and in non-responders (n=326).
Nord-Trondelag, Norway 1997

Self reported symp Responders N sponders

and smoking habits (%) (%) p Value
Ever asthma 8.6 9.1 0.79
Asthma medication 8.0 9.5 0.52
Coughing 14.9 10.8 0.04
Coughing with phlegm 8.3 6.2 0.08
Chronic bronchitis 3.5 3.0 0.74
Never smoker 44.3 39.7 0.10
Ex-smoker 25.5 24.8 0.78
Current smoker 30.2 355 0.04

Prevalence in non-responders age adjusted by direct method
standardisation (total study population as reference).

NON-RESPONDER STUDY

Of 685 subjects randomly selected to the non-
responder study, 326 subjects (47.6%) re-
sponded either to a telephone interview or the
questionnaire. The most important reason for
non-attending in age group 20-69 was lack of
time/moved away (54%), while in those aged
70 years or more immobilising disease (21%)
and follow up by medical doctor (28%) were
important reasons.

The only significant difference in reported
symptoms and diseases was lower prevalence of
coughing in non-responders compared with
responders, even though a significant higher
prevalence of smoking was found in the
non-responder group (table 2).

SMOKING HABITS

A total of 29.7% of men and 30.6% of women
reported current smoking, while 32% of men
and 19.7% of women were ex-smokers (table
1). In age group 20-59 years smoking was
more prevalent in women than in men (35.8%
versus 31.0%, p<0.001), in contrast with sub-
jects aged 60 or more (18.4% versus 26.5% in
women and men respectively, p<0.001). On
average men started to smoke at younger age
than women (18.4 versus 19.8 years, p<0.001),
and had higher average daily cigarette con-
sumption (13.1 versus 9.7 cigarettes,
p<0.001). In “ever smokers” the average
number of pack years were 16.0 and 10.3 for
men and women respectively (p<0.001).

SYMPTOMS AND RESPIRATORY DISEASE

Episodes of wheezing or breathlessness

In all, 12.7% of men and 12.1% of women
reported episodes of wheezing or breathless-
ness during the past 12 months. Smokers
reported these symptoms twice as prevalent as
never smokers, and the prevalence increased by
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Table 3 Prevalence (%) of self reported respiratory symptoms, asthina, chronic bronchitis and use of asthina medication in 34 974 women and 30 743
men by age groups and smoking habits, with 95% confidence intervals. Nord-Trondelag, Norway 1997

Age 2044 vears

Age 45-69 years

Age 70+ years

Women

Men Women Men Women Men
% 95% CI % 95% CI % 95% CI % 95% CI % 95% CI % 95% CI
Wheesinglbreathless
Never smoker 7.9 7.2,8.6 7.7 7.0,8.4 7.6 6.7,8.5 9.2 8.4,10.0 11.4 9.5,13.3 12.4 11.4,13.4
Ex-smoker 9.9 8.6,11.2 9.8 8.6,11.0 125 11.6,13.4 12.2 11.0,13.4 18.9 17.3,20.5 18.0 15.3,20.7
Smoker 154 14.2,16.6 159 14.9,16.9 18.6 17.4,19.8 17.7 16.6, 18.8 24.0 21.4,26.6 20.7 17.5,23.9
Tortal 103 '9.8,10.8 10.9 104,11.4 13.0  12.4,13.6 12.7 12.1,13.3 18.2 17.1,19.3 13.9 13.0, 14.8
Evwer astlina
Never smoker 8.1 7.4,8.8 7.7 7.0,8.4 7.3 6.5,8.1 6.8 6.2,7.4 6.8 5.3,8.3 7.6 6.8,8.4
Ex-smoker 9.8 8.5,11.1 9.7 8.5,10.9 9.3 8.5, 10.1 8.8 7.8,9.8 12.2 10.9,13.5 11.9 9.7,14.1
Smoker 8.3 7.4,9.2 9.0 8.2,9.8 8.4 7.5,9.3 9.8 8.9,10.7 11.2 9.3,13.1 10.6 8.2,13.0
Tortal 8.5 8.0,9.0 8.5 8.0,9.0 8.4 7.9,8.9 8.3 7.8,8.8 10.7 9.8,11.6 8.5 7.8,9.2
Asthma medication
Never smoker 7.3 6.7,7.9 7.9 7.2,8.6 5.6 4.9,6.3 6.7 6.1,7.3 5.9 4.5,7.3 6.6 5.8,7.4
Ex-smoker 9.0 7.7,10.3 9.3 8.1,10.5 8.2 7.4,9.0 9.0 8.0,10.0 11.9 10.6,13.2 12.4 10.1, 14.7
Smoker 6.5 5.7,7.3 9.5 8.7,10.3 6.8 6.0,7.6 9.3 8.4,10.2 11.2 9.3,13.1 9.4 71,117
Toral 7.3 6.8,7.8 8.7 8.2,9.2 7.1 6.7,7.5 8.1 7.6,8.6 10.3 9.4,11.2 7.6 6.9,8.3
Daily coughing in perwds
Never smoker .1,10.5 9.7 9.0, 10.4 10.8 9.8,11.8 11.8 11.0,12.6 115 9.6,13.4 11.7 10.7,12.7
Ex-smoker ll 2 .8, 12.6 9.8 8.6,11.0 106 9.7,11.5 11.7 10.6,12.8 16.2 14.7,17.7 14.7 12.2,17.2
Smoker 24.3 2.9,25.7 232 220,244 29.4  28.0,30.8 23.4 22.1,24.7 29.7 26.9,32.5 21.6 18.4,24.8
Total 14.2 3.6, 14.8 144 13.8,15.0 16,5 15.9,17.1 15.3 14.7,15.9 17.9 16.8,19.0 13.0 12.2,13.8
Coughing with phlegm
Never smoker 4.9 4.4,5.5 4.5 4.0,5.0 53 4.6, 6.0 5.6 5.0,6.2 7.2 5.6,8.8 5.9 5.2,6.7
Ex-smoker 6.4 5.4,7.5 4.5 37,54 6.4 5.7,7.1 5.9 5.1,6.8 10.4 9.2,11.6 9.5 7.5,11.5
Smoker 13.8  12.7,15.0 131 12.2,14.1 17.2  16.0,18.4 13.0 12.0, 14.0 221 19.6, 24.7 14.3 11.5,17.0
Total 7.7 7.3,8.2 7.6 7.1,8.0 9.4 8.9,9.9 8.0 7.5,8.4 12.1 11.2,13.0 7.2 6.6,7.9
Chronic bronchitis
Never smoker 1.4 1, 1.7 1.2 0.9,1.5 2.3 1.8,2.8 2.7 2.3,3.1 2.6 1.6,3.5 3.0 2.4,3.5
Ex-smoker 1.5 .0,2.0 1.4 1.0, 1.9 35 3.0,4.0 2.8 2.2,3.4 5.7 4.8,6.7 5.0 3.5,6.5
Smoker 4.7 .0,5.4 3.8 3.3,44 8.4 7.6,9.3 5.5 4.8,6.2 12.7 10.7, 14.7 7.3 5.3,9.4
Total 2.4 .1,2.6 2.2 1.9,2.4 4.7 4.3,5.0 3.7 3.3,4.0 6.5 5.8,7.2 3.6 3.1,4.1
Ewver asthma and current asthma
Some 8.8% of men and 8.4% of women
. reported “ever asthma” (table 3), and 4.8% of
Wheezingor ey and 5.1% of women was categorised as
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breathlessness

Current asthma

Self reported prevalence (%)

Pack years
Fzgure 1 Age nd]mted prevalence ("/ ) of self reported
of wh

2p or breathl s in the past 12 months
and current asthma by number of pack years in men and
women (95% confidence intervals). Nord-Trendelag,
Norway 1997.

smoking burden (p for trend<0.001) (table 3,
fig 1). Among never smokers more women than
men (9.2% versus 8.6% when adjusted by age
and BMI, p < 0.001), reported wheezing or
breathlessness and the difference between
sexes increased by increasing smoke burden
(pack years) (table 4, fig 1).

7

or br

having current asthma. The lowest cumulative
prevalence of asthma was reported in the group
aged 40-49 (7.9%) as compared with the
groups aged 20-29 (9.3%, p<0.001) and
70-79 (9.6%, p<0.001). In those reporting
ever asthma, 97.5% of women and 96.9% of
men reported that they had been given the
diagnosis by a medical doctor.

“Ever smoking” women reported current
asthma more frequently than “ever smoking”
men (6.4% versus 5.7%, p=0.005). A similar
pattern was also found among current smokers
(fig 1). The prevalence of current asthma
increased with increasing number of cigarettes
per day in women, amounting to 10.4% in
those smoking more than 20 cigarettes per day.
In men, however, no such increase with
increasing cigarette consumption was found.
With increasing smoke burden and current
smoker’s daily cigarette consumption, more

current asthma, persistent coughing and

Table 4 Mudtiple logistic regression of ep

of . i
chronic bronchitis in men (n=26 914) cmd women (n=30 809) by pack year adjusted by age and body mass index.

Nord-Trendelag, Norway 1997

Wheezing or

breathlessness Current asthma Persistent coughing Chronic bronchitis
Independent variables OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Men
Age () 1.005  1.002,1.007 1.008 1.004,1.012  0.996  0.994,0.998 1.022  1.017,1.026
Body mass index (kg/m®)  1.053  1.042, 1.064 1.050  1.034,1.066 1.002 . 0.992,1.011 0.982  0.964, 1.001
Number of pack years 1.025  1.023,1.028 1.015 1.011,1.018 1.032  1.030, 1.035 1.015  1.011,1.020
Women
Age (v) 1.001  0.999,1.003  0.998  0.995,1.001 0.997  0.995,0.999 1.010 1,006, 1.014
Body mass index (kg/m®)  1.063  1.054,1.070 1.062  1.051,1.073 1.021  1.014,1.028 1.025  1.011,1.040
Number of pack years 1.038  1.035,1.042 1.030  1.025,1.035 1.048  1.044,1.051 1.030  1.023,1.036

vz, fech. com
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Figure 2 Age adjusted prevalence of persistent coughing,
coughing with phlegm and chronic bronchitis by number of
pack years in men and women (95% confidence intervals).
Nord-Trendelag, Norway 1997.

women than men reported current asthma
(table 4, fig 1).

Coughing, phlegm and chronic bronchitis
Persistent coughing was reported more than
twice among smokers compared with never
smokers throughout all age groups except in
the oldest group of women. Men reported
higher crude prevalence than women did in all
cough related questions. With increasing smok-
ing burden and daily cigarette consumption the
prevalence of coughing increased, and even for
this symptom we found higher susceptibility in
women compared with men (table 4, fig 2).

SMOKING CESSATION IN RELATION TO SYMPTOMS
AND SEX

Among women who reported coughing, there
was an increase of 40% that had quit smoking
compared with those without symptoms (table
5). Among men, no such relation was seen.
Among reporters of asthma related complaints,
twice as many women and 1.7 as many men
had quit smoking compared with those without
respiratory symptoms. However, more “ever
smoking” men than women had quit smoking,
regardless of whether they reported respiratory
symptoms at the screening or not. In subjects
with current asthma 23.3% women and 39%
men were ex-smokers and 38.5% women and
32.8% men were current smokers.

Discussion

In this population based cross sectional study
we found higher prevalence of self reported
asthma and use of asthma medication than
previous studies in eastern Norway, including
the city of Oslo 1972," Northern Sweden

Table S Sex specific and age adjusted prevalence of self reported smoking cessation in ever
smoking women (16 326) and men (18 031) according to symptoms, chronic bronchitis,
asthma and use of asthma medication. (95% confidence intervals). Nord-Trondelag,

Norway 1997
Women Men

Symptomldisease % 95% CI % 95% CI
No symptom 19.3 18.8,19.8 32.0 31.4,325
Coughing in periods 27.3 25.8,28.9 31.0 294,325
Coughing with phlegm 25.8 23.7,28.0 313 29.3,33.4
Chronic bronchitis 29.6 26.1,33.4 329 30.0, 36.0
Wheezing or breathlessness 35.2 33.2,37.2 43.2 41.4,45.0
Ever asthma 42.7 40.3,45.2 54.5 52.1,56.8
Current asthma 41.1 38.1,44.1 52.4 49.3,55.5
Use of asthma medication 43.1 40.6,45.6 56.3 53.8,58.8
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KEY POINTS

® Higher prevalence of reported asthma
and use of asthma medication than
reported in previous Scandinavian stud-
ies.

® The prevalence of respiratory symptoms
increased by smoking burden (number of
pack years).

® More women than men were current
smokers.

® Women seemed to be more susceptible to
the effect of tobacco smoking than men.

1986," Southern Sweden 1992' and Denmark
1997." The reporting of “ever asthma”, ever
having used asthma medication and current
asthma had the lowest prevalence in the middle
aged group (40-49 years). There was a strong
association between tobacco smoking and res-
piratory symptoms, and smokers reported
symptoms more than twice as frequent com-
pared with never smokers. With increasing
smoking burden, more women reported symp-
toms such as episodes of wheezing or breath-
lessness, persistent coughing, in addition to
current asthma than men did. In a cross
sectional study, however, causation cannot be
directly inferred.

The questions of asthma, asthma medication
and coughing used in this study were similar to
those used by others.'®'” Unlike others, we
combined the question of wheezing and
breathlessness in one question, limiting the
comparison of these symptoms with other
studies.

PARTICIPANTS AND QUESTIONS

The participation rate was about 10% lower in
all age groups compared with a similar health
survey in 1984-86,'" with lowest rates in
younger age groups, especially among men.
Some people are sceptical of such studies and
actively choose not to participate. This could
explain that only about 50% answered the
non-responder study. Other reasons for non-
attendants in this survey were time consuming
examinations and absence from work. A high
prevalence of smokers in non-responders or
late responders compared with early respond-
ers is in accordance with other studies where
smoking habits have been examined.'®*® Equal
distributions of respiratory symptoms do not
preclude non-responder bias,*' but we have no
reason to believe that our study overestimates
the prevalence of respiratory symptoms and
diseases.

RESPIRATORY SYMPTOMS AND DISEASES BY SEX
The study confirms a clear relation between
tobacco smoking and respiratory symptoms
like wheezing, breathlessness and coughing.”™
More women reported respiratory symp-
toms compared with men in never smokers and
smokers with comparable smoke burden or
number of cigarettes. Generally, women seem
to have lower threshold for reporting such
symptoms compared with men.* * It has how-
ever, been proposed that respiratory symptoms
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are more sensitive markers of change in general
health, but less specific markers regarding res-
piratory diseases in women compared with
men.' This is confirmed by studies showing
that respiratory symptom as shortness of
breath is equally predictive of mortality in both
sexes.” * Although, this does not explain the
increasing sex difference with increasing smoke
burden.

Regarding coughing with phlegm, no sex
difference by increasing smoke burden was
reported. This symptom is probably underesti-
mated in women as they are less likely to report
phlegm than men.'

Higher prevalence of respiratory symptoms
and current asthma in women compared with
men with the same smoke burden or daily
cigarette consumption indicate that women are
more susceptible to tobacco smoking than
men. Cyclical hormonal variations' and possi-
ble anti-oestrogenic effect of smoking®” have
been discussed as reasons. Given the same
degree of inhalation per cigarette, female
airways probably are exposed to higher relative
concentration of gases and particles compared
with men. In Copenhagen comparable sex dif-
ference in smoking effect was found both on
lung function and risk of hospitalisation for
patients with COPD.® Higher prevalence of
coughing as well as wheezing and breathless-
ness attributable to tobacco smoking in women
than men could indicate future increase of
COPD, especially among women.

DISEASE AND SYMPTOM PREVALENCE
There is a wide geographical variation in
prevalence of asthma and use of asthma medi-
cation. The prevalence of self reported
asthma and use of asthma medication was
higher than found in earlier Scandinavian
studies'? ® ¥ *' and in crude agreement with
more recent studies.™ ** This could reflect an
increasing incidence of asthma, but also
increased focus on asthma and asthma treat-
ment in Norway. A high prevalence of asthma
in the group aged 20-29, consistent with other
studies,' could support the hypothesis of
increasing asthma incidence in younger age
cohorts, but this is under debate.®

Lack of increase in prevalence of “ever
asthma” or current asthma with age in never
smokers, are in agreement with the ECHRS
study® and a study from Southern Sweden." In
a chronic disease like asthma, one could expect
increase in cumulative prevalence. The absence
of this age effect could partly be explained by
increasing recall bias with age, low symptom
perception, and under-diagnosis of asthma in
elderly.* ** A change of diagnostic criteria dur-
ing the past decades could also mask an
increasing prevalence with age.

SMOKING AND SMOKING CESSATION
According to the WHO the overall smoking
prevalence in Norway is 35.5% in women and
36.4% in men, and only Danish women have
higher proportion of smoking than Norwegian
women have. Norwegian men are ranked 62 in
the world.® We found that men reported
smoking cessation more frequently than
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women did, regardless of reporting respiratory
symptoms at the screening or not.

Even though women feel more pressure from
family and society to quit smoking, and are
equally likely to quit smoking compared with
men, they are less likely to remain abstinent
than men are. One important problem in moti-
vating women to cease smoking is that they
more probably view weight control as a benefit
of smoking.”™™

A higher prevalence of asthma among
ex-smokers compared with smokers have been
found in several studies.” *' We confirmed this
among men, but not among women. There was
a similar sex difference in reported use of
asthma medication. These findings might sup-
port the view that mostly men without asthma-
like symptoms go on smoking (the healthy
smoker effect).” A previous study has indicated
a higher tendency for smoking men to be given
the diagnosis of chronic obstructive lung
disease compared with women.” This study
could not identify differences in use of diagno-
sis as chronic bronchitis and asthma between
the sexes.

In conclusion, the respiratory symptoms
were clearly associated with tobacco smoking.
At the same smoking burden, more women
reported respiratory symptoms and current
asthma than men did. Even if symptoms
seemed to motivate more women than men to
cease smoking, more men had quit smoking
regardless of whether they had or did not have
respiratory symptoms. High prevalence of
smoking in young women combined with a
possible increased susceptibility to tobacco
smoking compared with men, might contribute
to future increase in serious smoke related dis-
eases in Norwegian women. To prevent this
scenario it is necessary to develop programmes
that encourage non-smoking in adolescents
and effectively aid adults in ceasing to smoke.
Different strategies seem to be necessary for
men and women.*

The Nord-Trondelag Health Study 1995-97 (The HUNT
study) was performed in collaboration between The National
Institute of Public Health, Oslo, The National Health Screening
Service, Oslo, The Norwegian University of Technology and
Science, Trondheim and Nord-Trendelag County Council.

Funding: The Bronchial Obstruction in Nord-Trendelag (The
BONT study) was funded by Astra Norway.
Conflicts of interest: none.

Appendix

Questions regarding respiratory symptoms and
diseases: (in parentheses the questions as given
in tables and text).

QUESTIONNAIRE I

1 Do you cough daily during periods of the
year? (persistent coughing)
If Yes:
Do you usually bring up pleghm when
coughing? (coughing with phlegm)
Have you had cough with phlegm for periods
of at least three months during each of the
past two years? (chronic bronchitis)

2 Have you had any attack of wheezing or
breathlessness during the past 12 months?
(wheezing or breathlessness past 12 months)
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Do you have or have you had asthma? (ever
asthma)

Do you use or have you used asthma
medication? (ever use of asthma medica-
tions)

Do you smoke?

Cigarettes daily?

Cigars/cigarillos daily?

Pipe daily?

Never smoked daily

If you have smoked earlier; how many years
is it since you stopped?

If you smoke daily now or have smoked ear-
lier:

How many cigarettes do you smoke or did
you smoke usually per day?

How old were you when you started
smoking?

How many years altogether have you
smoked?

QUESTIONNAIRE II

1

2
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o

1
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1
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Have you been diagnosed as having asthma
by your doctor?

Have you been diagnosed as having chronic
bronchitis or emphysema by your doctor?
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ABSTRACT: The purpose of this study was to develop new prediction equations for
flow/volume spirometry parameters in asymptomatic, never-smoking adults in Norway,
and to assess any differences of these parameters when applying the new and most
commonly used equation sets.

Flow/volume spirometry was measured according to the American Thoracic Society
criteria in 2,792 subjects aged >20 yrs, randomly selected from participants in the
Nord-Trendelag Health Study. Ever-smokers and subjects with respiratory symptoms
and/or diseases reported in this questionnaire were excluded. A total of 546 females and
362 males met the inclusion criteria and were included in the analyses.

Most lung function variables were nonlinear by age and had to be transformed. After
a plateau in younger adults, the variables declined by age. The reference values for
forced expiratory volume in one second and forced vital capacity from the present study,
were higher than those given by prediction equations from the European Community for
Coal and Steel, but in closer agreement with later studies from Europe, Australia and
the USA.

Healthcare providers should be encouraged to reconsider their choice of prediction
equations of spirometry in order to improve management of obstructive lung diseases.
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Studies on spirometric reference values have
demonstrated substantial differences in both predicted
forced vital capacity (FVC) and forced expiratory
volume in one second (FEV1) [1]. Even though
prediction equations for FEV1 and FVC have
previously been developed in Scandinavia [2-6], the
prediction equations from the European Community
for Coal and Steel (ECCS) [7] are more commonly
used in Norway. Several studies have indicated that
these equations significantly underestimate predicted
FEV1 and FVC [8-11], which was confirmed by the
European Community Respiratory Health Survey
(ECRHS) [1]. As general health status, lung function
and measurement devices are subject to cohort effect,
regular review of reference equations has been
recommended [8]. Previous Scandinavian prediction
equations were linear [2, 6] and, therefore, did not
reflect accelerating decline by age. They included
smokers [2], or a limited number of never-smokers
[4, 5], and presented limited data from the elderly
[11-14]. Literature on flow/volume area under curve
(AUC) from population studies has not previously
been found, and is therefore included in this study.
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The aim of this study was to establish new
Norwegian reference prediction equations for lung
parameters, such as FVC, FEV1, peak expiratory flow
(PEF), forced mid-expiratory flow, (FEF25%-75%)
and AUC, in subjects aged 20-80 yrs. In addition,
the authors have assessed differences in lung func-
tion parameters using the new prediction equations,
those from the ECCS [7] and other equations from
Caucasians in different parts of the world [9, 10,
15-18].

Method
Subjects

During 1995-1997, all residents of the Nord-
Trendelag County aged =20 yrs (n=92,434), were
invited to participate in the adult part of The
Nord-Trendelag Health Study (HUNT) [19]. The
county is situated in a central area of Norway, and
97% of the residents are of Caucasian origin. Apart
from not having a large city, the geographical and
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demographical structure of the Nord-Trendelag
County is fairly representative of Norway as a whole
[20]. The education and income level and the pre-
valence of current smokers are slightly lower than the
average for Norway [21], but the sale of antiasthmatic
drugs is close to the Norwegian average [22]. From
65,225 subjects (71% of those invited) who attended
the primary screening, a randomly selected sample
of 5% (n=3,297) was invited to phasc one of the
Bronchial Obstruction in Nord-Trendelag (BONT)
study. This consisted of flow/volume spirometry and
an interview with a nurse. In total, 2,792 subjects
participated.

Spirometric measurements and quality control

Staff, consisting of 19 nurses and technicians organ-
ized into two teams, performed the flow/volume
spirometry and the interview. Team I covered the
five most densely inhabited municipalities (58,805
inhabitants) and team II covered the 18 smaller
municipalities (33,629 inhabitants).

Flow/volume spirometry was recorded with three
pneumotachographs (MasterScope spirometer, version
4.15, Erich Jaeger GmbH, Wuerzburg, Germany).
The instruments were calibrated twice daily with
a 1L syringe. The staff also performed a daily
biological control by assessing their own lung func-
tion. The participants were seated and wore a
noseclip, and extension or flexion of the neck was
avoided. Height and weight were measured barefoot
and in light clothing with standardized equipment.
Barometer pressure, temperature and relative humid-
ity were registered every morning, and the integrated
volumes were automatically converted from ambient
temperature and pressure to body temperature and
pressure, saturated conditions.

The staff initially went through formal training and
were then continuously monitored during the entire
study by the head of the project. In accordance with
the 1994 American Thoracic Society (ATS) recom-
mendations [23], they were taught to instruct the
subjects to perform three acceptable and reproducible
manoeuvres, ensuring that the subjects produced the
highest possible peak flows and that the expiration
continued for =6 s. If the subjects were unable to do
this, up to five manocuvres were performed. The flow/
volume curve with the highest sum of FEV1 and FVC
was retained. The computer provided the technicians
with feedback as to whether the acceptability and
reproducibility criteria were met. The error messages
given were in accordance with the 1987 ATS recom-
mendations, with a reproducibility criteria of <100 mL
or 5% difference between FEV1 and FVC in the two
best tests, and a lower limit back extrapolated volume
of 100 mL [24]. In the 1994 ATS recommendations,
these limits were 200 mL and 150 mL, respectively
[23].

Reference sample

The reference sample was selected from the 5%
randomized sample (n=2,792), based on questionnaire

results. The selection criteria followed ATS recom-
mendations [8]: 1) life-time never-smokers; 2) no
respiratory disease (self-reported or medical doctor
diagnosed asthma, emphysema or chronic bronchitis);
and 3) no reported respiratory symptoms (wheezing
or breathlessness during the last 12 months, persistent
coughing or complaints of breathlessness for any
reason).

Prediction equations and statistics

Sex-specific multiple linear regressions of lung
function on height, age, weight, and body mass
index (BMI) in various powers and interactions were
performed. Statistical significance and fraction of
explained variability were the main criteria for
selecting independent variables and transforming
lung function variables. Independent variables were
centred (i.e. observed values minus variable mean) in
the regressions for selection of the best model in order
to reduce collinearity among higher order and cross-
product terms. The assumptions of linearity and
homoscedasticity were controlled.

The selection of prediction equations for compar-
ison was based on common use [7, 15, 18], use of
nonlinear equations [9, 10, 17] and inclusion of the
elderly [12]. The differences between predicted values
based on the prediction equations from the present
study and others are given as Bland Altman plots,
whilst the differences between observed values and
values predicted by the prediction equations are given
as mean difference in per cent of mean observed
values and mean squared difference.

Comparisons of lung function between the groups
were performed by analysis of variance, adjusting
for covariates. A p-value of <0.05 was considered
statistically significant.

Results
Participants

After the exclusion of previous and current
smokers, and those reporting respiratory symptoms
or disease [8], a total of 546 females and 362 males
aged 20-80 yrs were included in the reference sample
(tables 1 and 2). Subjects with adiposity or a low score
for global health questions were not excluded, as this
did not significantly influence the parameters (data
not shown).

Quality control

The staff. The nurses/technicians assessed their lung
function on the days that they worked at the
spirometry stations. A total of 975 such flow/volume
assessments were recorded by 19 nurses/technicians.
When three nurses with known asthma were excluded,
the intra-individual coefficient of variation (=100xsp
divided by the mean) of FEV1 during the 2-yr survey
period varied from 2.6-5.5%, with 4.0% as the mean.
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Table 1.—The reference sample selected according to American Thoracic Society criteria, included 1,282 males (M) and
1,510 females (F), and represented the 5% random sample of the total population

Criteria Prevalence % Number excluded Number remaining
M F M F M F
Unacceptable spirometry 2.7 2.6 34 52 1248 1458
Exsmokers 29.3 18.9 374 287 874 1171
Current smokers 29.5 30.0 375 449 499 722
MD diagnosis of asthma 5.1 5.4 22 40 477 682
MD diagnosis of chronic bronchitis 39 2.3 S 8 472 674
Self-reported ever-asthma 8.5 8.5 17 14 455 660
Wheezing or breathlessness during last 12 months 13.3 12.3 29 35 426 625
Persistent cough 17.0 15.2 52 52 374 573
Dilfficulty in breathing of any cause 7.8 7.5 10 18 365 555
Age >80 yrs 2.0 2.4 3 9 362 546

MD: Doctor of Medicine.

The study population. When using the 1987 ATS
recommendations, 12.7% of females and 7.7% of
males failed to meet the FEV1 reproducibility criteria.
In contrast, 6.8% of females and 7.1% of males failed
to meet the criteria when the 1994 ATS recommenda-
tions were applied.

With the inclusion of the whole study sample (n=
2,792), the comparison between the two test teams of
the mean FEV1 and FVC showed only minor differ-
ences, 1.4% and 0.8% for FEV1 and FVC, respectively
(adjusted for age, sex, height, and pack-yrs).

Prediction equations

Scrutinizing the plots, most lung function variables
were nonlinear with age and showed a plateau in
younger adults with a decline after the age of
35-40 yrs. Exploring the regression models, square
age and In(height) were found to contribute signifi-
cantly to the explained variance of all lung function
parameters, except FEVI/FVC.

The prediction equations for the means were
developed by regressing the natural logarithms of
lung function variables against In(height), square age,
and age, as performed in the Swiss Study on Air
Pollution and Lung Diseases in Adults [10, 25]. The

Table 2.—Sex and age distribution in the 20-80 yrs age
group of the reference sample and the total population

Age yrs Reference sample Total population®

M F M % F %
20-29 73 (20.1) 76 (13.9) 21.5 23.2
30-39 91 (25.1) 86 (15.7) 18.7 19.5
40-49 72 (19.8) 91 (16.6) 19.6 204
50-59 66 (18.2) 117 (21.4) 14.6 14.8
60-69 33 (9.1) 77 (14.1) 12.5 11.6
70-80 27 (7.4) 99 (18.1) 12.8 10.3
Total 362 (100) 546 (100) 100 100

Data are presented as n (%) unless otherwise stated. M:
males; F: females. 7 per cent of 43,789 females and 44,811
males.
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use of natural logarithms and square age improved
the explained variance by 1-2%, compared to linear
models (table 3). Separate equations were tested in
males under and over the age of 25 yrs [7, 10], but
polynomial regression equations provided a signifi-
cantly better fit than linear regressions with break-
points [17, 26].

No significant interaction between age and height
was found. Weight, weight”> and BMI were significant
parameters for FEV1 and FVC when included in the
models, but they were not included in the final
prediction equations as this increased the adjusted
explained variance by <1%, and these measures are
less reliable than height [25].

The distributions of FEVi, FVC, PEF and
FEF25%-75% were similar to the Gaussian distribution,
and the assumptions of homoscedasticity were met.
Therefore, one-sided lower 95% prediction intervals
were used to determine the lower limit of normal lung
functions [7, 26] (table 3).

From the age of 35-39 yrs, FEV1, FVC, AUC and
FEF25%-75% declined with age (figs. 1 and 2). For both
FEV1 and FVC, regression coefficients for age
decreased with increasing age, whereas, with regard
to the regression coefficients for height, no significant
change was found with age except for higher
coefficients in the youngest female group (p<0.05)
(table 4). FEVI/FVC decreased with the age of the
cohort in both sexes (0.12-0.14%-yr™", p-value for
trend <0.05) (fig. 2).

Comparison with other prediction equations. When the
prediction equations from the present study (table 4)
were compared with other prediction equations [7, 9,
10, 12, 15, 17, 18], the authors found that the closest
agreement for FEV1, FVC, PEF and FEF25%-75%
in females was with HANKINSON ez a/. [17]. In males,
similar agreements were found for FVC and PEF,
but for FEVI, the closest agreement was with the
prediction equation of Roca et al. [18] (table 5).

The difference by mean predicted value between
the present study and the ECCS was fairly constant
for FEV1 in both sexes (fig. 3) and FVC in females
(fig. 4). For FVC in males, the relation increased
proportionally when the present prediction values
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Table 3. —Prediction equations from the Bronchial Obstruction in Nord-Trendelag (BONT) study for particular parameters
with explained variance (adjusted R®) and residual standard deviation (RSD) based on 362 males and 546 females

Parameter Males Females
Equation R’ RSD Equation R? RSD

FVC Exp (-12.396+2.733 In(H)- 0.63 0.12 Exp (-9.85142.189 In(H)- 0.68 0.13
0.0000592 A%) 0.000143A+0.006439A

FEVI Exp (-10.556+2.342 In(H)- 0.60 0.12 Exp (-9.09142.004 In(H)- 0.72 0.13
0.0000685 A?) 0.000163 A*+0.007237A

FEVI/FVC Exp (6.433-0.385 In(H)- 0.05 0.07 Exp (5.403-0.185 In(H)- 0.06 0.07
0.000923A) 0.00115A)

PEF L-s”! Exp (-6.632+1.731 In(H)- 0.16 0.23 Exp (-7.726+1.808 In(H)- 0.34 0.25
0.000436A2) 0.000286A>+0.022A)

FEF25%-75% L-s”! Exp (-3.764+1.037 In(H)- 0.26 0.27 Exp (-6.442+1.474 In(H)- 0.41 0.30
0.000102A%) 0.000243A°+0.01199A)

Log AUC LxL-s'  Exp (-156.16+37.12 In(H)-  0.51

0.184H-0.00012A%)

0.27 Exp (-16.597+3.698 In(H)- 0.65 0.29
0.00041A%+0.02408A)

A: age in yrs; H: height in cm; Exp (x): ¢*; FVC: forced vital capacity; FEVI: forced expiratory volume in one second; PEF:

peak expiratory flow; FEIF25%-75%: forced mid-expiratory flo
20-yr-old male with height 180 cm is computed as; FEVi=e

w: AUC: area under curve. The predicted value for FEVI in a
(-10.556+2.342xIn(180)-0.0000685x400) - cl.: 85 =4.848. The lower limit of

normal (LLN) is computed as: LLN FEV] = g(Predicted-1.645xRSD) _ 13811 _ 3 979

were compared with those from ECCS [7], HANKINSON
et al. [17] and BrRANDLI et al. [10] (fig. 4). Unlike the
regression coefficient for age, the coefficient for height
in the present study was significantly higher than that
reported in other studies that used linear regression
models without polynominal terms (~0.080 versus
0.056-0.057) [7, 12, 15, 18] (table 4). This is, however,
in agreement with previous studies from Norway and
Sweden [2, 5] (figs. 3 and 4).

The Bland Altman plots confirm the underestima-
tion of both FEVI and FVC by prediction equations
from the ECCS versus the present study (figs. 3 and 4).
However, closer agreement is confirmed between the
present study and other studies included in the com-
parisons (table 5 and figs. 3 and 4).

Volume L

T T T T T T T T T T T T T
20 25 30 35 40 45 50 55 60 65 70 75 80
Age yrs

Fig. 1.—Mean observed forced expiratory volume in one second
(FEV1) and forced vital capacity (FVC) in S-yr intervals with 95%
confidence intervals (@) and FEVI and FVC predicted by the
Bronchial Obstruction in Nord-Trendelag (BONT) study in males
and females. BONT predicted is indicated by the following lines:
: FVC males; ------- : FEVI males; - — — — FVC females;
—-—-: FEVI females.

Discussion

Based on a random sample that only included
asymptomatic never-smokers, the authors have esti-
mated prediction equations for lung function vari-
ables. The present study confirms that the ECCS
prediction equations, which are the most commonly
used in Norway, significantly underestimate FEV1 and
FVC. According to the Global Initiative for Chronic
Obstructive Lung Disease, the British Thoracic
Society, and the European Respiratory Society guide-
lines, FEV1 level in per cent of predicted gives the
severity of airflow limitation. The choice of reference
values may, therefore, be of clinical importance.

As a cross-sectional population study, the data
from the present study are subject to cohort bias due
to a variety of host and environmental factors [§].
Compared to longitudinal studies, cross-sectional
studies are cheaper and more practical for developing
prediction equations, but need to be repeated regu-
larly in different regions. No reference values are
available from northern Europe in the 1990s. The
strengths of this study are the random selection of
the reference group [rom a total adult population,
surveillance of the technicians and equipment by the
same person, and direct feedback to the technicians
about the acceptability and reproducibility of the flow/
volume curves.

Participation

Of the 5% random sample, 85% participated in the
BONT study. A nonresponder study did not reveal
differences in respiratory symptoms or diseases
between the responder and the nonresponder groups
[19]. There were no indications of selection bias caused
by the number of nonresponders, except in the elderly,
where the healthiest and most mobile subjects might
have been over-represented.
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Fig. 2.~ Mean observed a) area under curve (AUC), b) peak expiratory flow (PEF), ¢) forced mid-expiratory flow (FEF25%-75%), and d)
forced expiratory volume in one second (FEVi)forced vital capacity (FVC) % in 5-yr intervals in males (—) and females (----) by age.

95% confidence intervals are shown in d).

Technical factors

Failure to meet the acceptability criteria for spiro-
metry has been reported in many studies [27-30].
Using the 1987 ATS recommendation for FEV1 and
FVC [7], the authors observed similar percentages
of test failure as HUMERFELT et al. [29]. Many had
problems with the end of plateau criterion based on
the 1987 ATS recommendations [31]. The curves were,
therefore, visually controlled, and those with a plateau
beginning at the volume/time curve were included in
the present analyses. Lack of end of plateau could

cause an underestimation of FVC and overestimation
of FEVIYFVC [23]. Subjects >80 yrs of age were
excluded because of a low participation rate, few
asymptomatic never-smokers, and problems with the
reproducibility and acceptability criteria.
Automatically retaining the curve with the largest
sum of FEV1 or FVC might have retained some
curves with submaximal effort. Krowka er al [32]
found that FEV1 was inversely dependent on effort,
but in accordance with the ATS, the present authors
did not exclude curves with submaximal effort [23].
Saving such curves and the lack of quality control

Table 4. —Regression coefficients for age and height in females and males in age-stratified multiple linear regression
analysis with forced expiratory volume in one second (FEV1) and forced vital capacity (FVC) as dependent variables

Variable Age 20-39 yrs Age 40-59 yrs Age 60-80 yrs
FvVC FEVI FvC FEVI FvC FEVI

Females

Age -0.0025 (0.007) -0.002 (0.006) -0.034* (0.005)  -0.027* (0.004) -0.042* (0.007)  -0.040* (0.005)

Height 0.053* (0.007) 0.042* (0.006) 0.043* (0.005) 0.033* (0.004) 0.041* (0.006) 0.028* (0.004)
Males

Age -0.015* (0.009)  -0.019* (0.008) -0.020* (0.010)  -0.023* (0.008) -0.039* (0.012)  -0.032* (0.010)

Height 0.079* (0.008) 0.051* (0.007) 0.074* (0.008) 0.053* (0.007) 0.093* (0.013) 0.067* (0.011)

Data are presented as regression coefficient (standard error). *: p<0.05.

URN:NBN:no-3454
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Table 5.—The per cent mean differences and mean square of differences between observed values in this study and

predicted values according to different prediction equations

Variable Age yrs Females Males
n Mean Mean squared Rank n Mean Mean squared Rank
difference % difference difference % difference

FVC
Present 20-80 546 0.9 0.198 1 362 0.4 0.369 1
BRANDLI [10] 20-60 346 -0.9 0.212 3 275 -1.0 0.418 5
CRAPO [15] 15-84 546 42 0.232 6 362 2.6 0.419 6
GORE [9] 18-78 524 4.5 0.224 5 340 1.4 0.377 3
HANKINSON [17]  20-80 546 0.7 0.207 2 362 0.9 0.374 2
QUANJER [7] 18-70 458 12.9 0.441 7 338 9.1 0.629 7
Roca [18] 20-70 458 0.0 0.215 4 338 -1.9 0.409 4
ENRIGHT [12] 65-35 144 -0.8 0.191 # 42 4.2 0.335 #

FEVI
Present 20-80 546 0.6 0.129 1 362 0.4 0.198 1
BRANDLI [10] 20-60 346 2.4 0.140 3 275 2.5 0.314 6
CRAPO [15] 15-84 546 4.8 0.153 5 362 34 0.304 4
GORE [9] 18-78 524 4.1 0.150 4 340 2.8 0.292 3
HANKINSON [17]  20-80 546 29 0.136 2 362 3.8 0.305 5
QUANJER [7] 18-70 458 9.2 0.221 7 338 8.5 0.426 7
Roca [18] 20-70 458 3.6 0.155 6 338 0.3 0.288 2
ENRIGHT [12] 6585 144 5.3 0.116 # 42 13.2 0.361 #

FEVI/FVC
Present 20-80 546 0.0 32.592 1 362 0.0 28.893 1
BRANDLI [10] 20-60 346 3.2 41.887 6 275 3. 40.713 5
CRAPO [15] 15-84 546 1.4 40.168 4 362 0.9 31.007 2
GORE [9] 18-78 524 1.3 38.255 3 340 0.8 32.286 3
HANKINSON [17]  20-80 546 23 41.665 5 362 2.8 40913 6
QUANIJER [7] 18-70 458 2.7 38.231 2 338 2.0 35.341 4
Roca (18] 20-70 458 7.2 72.593 7 338 4.5 46.722 7
ENRIGHT [12] 6585 144 6.4 64.187 # 42 8.1 68.598 #

PEF
Present 20-80 546 0.0 1.940 1 362 0.2 3.984 1
BRANDLI [10] 20-60 346 6.8 2.198 5 275 4.7 4.291 4
GORE [9] 18-78 524 -5.5 2.,223 6 340 -7.6 4.584 6
HANKINSON [17]  20-80 546 -4.1 2.021 2 362 -0.9 4.022 2
QUANJER [7] 18-70 458 -1.0 2.092 3 338 5.8 4.429 5
Roca [18] 20-70 458 34 2.164 4 338 -3.7 4.230 3

FEF25%-75%
Present 20-80 546 0.0 0.602 1 362 0.3 1.228 1
BRANDLI [10] 20-60 346 5.8 0.785 7 275 9.8 1.486 7
CRAPO [15] 15-84 546 0.1 0.667 4 362 2.4 1.239 2
GORE [9] 18-78 524 1.4 0.660 3 340 3.9 1.332 4
HANKINSON [17]  20-80 546 5.8 0.649 2 362 9.3 1.464 6
QUANIJER [7] 18-70 458 -10.8 0.757 5 338 -1.6 1.301 3
RoOCA [18] 20-70 458 9.0 0.782 6 338 5.4 1.383 5

Ranks of the mean square are shown and comparisons are restricted to age groups from which the different equations are
estimated. FVC: forced vital capacity; FEV1: forced expiratory volume in one second; PEF: peak expiratory flow; FEF25%-75%:
forced mid-expiratory flow. #: not included in the ranking because of inclusion of 65-80 yrs age group only.

criteria for PEF in the software might have caused
underestimation of PEF. Only minor differences
between the present study and the ECCS of this para-
meter compared to FEV1 and FVC could indicate
such underestimation. A possible criterion for effort
based on the PEF/FEF50% ratio could solve this prob-
lem in future studies.

Lung function by age

The associations between FEVI, FVC and age
found in this population are similar to results from
previous cross-sectional studies [7, 14, 33-36]. The
authors found that FEVI/FVC uniformly reduced

with age, but the levels were higher and declined less
through age groups than reported in other studies
[13, 33, 34]. Within the oldest group, "super-healthy"
elderly survivors could lessen the slope of the regres-
sion curve, and spuriously increase the predicted
values for the middle-aged [26]. In the present study,
the fitness of the prediction equations in the middle-
aged was hardly affected by this.

Comparison with other prediction equations

The estimates from the prediction equations for
FEV1 and FVC were in closer agreement with the
results from other studies [9-11, 15, 17, 18] than those
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Fig. 3. Bland Altman plots showing the difference between forced expiratory volume in one second (FEV1) against mean FEV1 predicted
by a) and b) Bronchial Obstruction in Nord-Trendelag (BONT) versus European Community for Coal and Steel [7], ¢) and d) BONT
versus HANKINSON et al. [17] e) and f) BONT versus BRANDLI et al. [10], and g) and h) BONT versus GULSVIK [2] in females (a, c, e,

g) and males (b, d, f, h).

from the ECCS [7]. Even if asymptomatic smokers
were included in the previous set of equations from
Norway [3], the present study is in greater agreement
with this study than that of the ECCS.

Roca et al. [1] estimated prediction deviations
(observed values minus values estimated by ECCS
equations) for FEV1 and FVC from the ECRHS.
Using the same inclusion criteria, the prediction
deviations of FEV1 were nearly identical in the

URN:NBN:no-3454

ECRHS and the present study, whilst an ~10%
higher deviation of FVC in both sexes was found in
the present study compared to ECRHS (data not
shown).

The ECCS prediction equations were summary
equations compiled from a review of previously
published equations, including different popula-
tions and using different spirometers and techniques.
Comparisons with other studies do not indicate that
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Fig. 4.—Bland Altman plots showing the difference between forced vital capacity (FVC) against mean FVC predicted by a) and b)
Bronchial Obstruction in Nord-Trendelag (BONT) versus Europcan Community for Coal and Steel [7], ¢) and d) BONT versus
HANKINSON e¢f al. [[7] €) and 1), BONT versus BRANDLI et al. [10], and g) and h) BONT versus GULSVIK [3] in females (a, ¢, ¢, g) and

males (b, d, £, h).

the type of spiromcter [9, 15, 17, 36] explains the
difference compared to the prediction equations from
the ECCS. The differences between the prediction
equations from the ECCS and later studies may be
the result of a significant increase in lung function
parameters, as is seen in other anthropometric mea-
sures, such as height [37, 38], change of technique and
different exclusion criteria for the referencc sample,

or use ol qualitative controls, such as immediate
feedback on acceptability and reproducibility of
spirometric measurcment [10]. Increased awareness
and better reporting of respiratory symptoms in the
population could also result in the sclection of
healthier subjects in more recent reference samplcs.
If the authors included subjects that had respiratory
symptoms but had not been diagnosed as having a
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respiratory discase, this had little effect on the
predicted values (data not shown). This, therefore,
does not explain the differences compared to ECCS.

Higher levels of FEVI/FVC were [ound than has
been predicted by other studies. The prediction equa-
tions of Roca et al [18] and ENRIGHT et al. [16]
showed a different pattern with a higher decrease by
age than the present study. Including light exsmokers
in the present analyses, as seen in the study of
ENRIGHT et al. [16], resulted in a 0.4% reduction of
FEVI/FVC, which does not explain the differences
found. The differences could have been caused by a
bias toward healthier subjects in the elderly group
compared to other studies, or by a higher succession
rate in getting optimal expiration from the clderly in
the study of ENRIGHT el al [16]. Comparably low
explained variance of regression models for this
parameter have also been reported in other studies
and are also dependent upon the number of subjects
included [6, 10, 12].

Conclusion

The authors have developed prediction equations
for lung function parameters from a random sample
of never-smokers without reported symptoms or dis-
eases. The present study confirms the results [rom
recent studics from Europe, the USA and Australia,
all of which indicate a higher level of predicted lung
function parameters than those predicted by the
equations [rom the Europcan Community for Coal
and Steel. The results have substantial clinical impli-
cations on the diagnosis and management of patients
with symptoms of obstructive lung diseasc. Healthcare
providers should be encouraged to reconsider their
choice of prediction equations of spirometry; the
authors recommend the use of the Norwegian predic-
tion equations.
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ABSTRACT: Studies have indicated that females are more vulnerable to the deleterious
effect of tobacco smoking than males. The current study aimed to investigate the
associations between tobacco smoking and reported respiratory symptoms, self-rated
health, and lung function by sex.

In 1995-1997 65,225 subjects aged >20 yrs (71% of invited) attended for screening
within the Nord-Trendelag Health Study. Among these, 10,941 subjects selected
randomly or because they reported having asthma or asthma-related symptoms,
participated in the Bronchial Obstruction in Nord-Trendelag study consisting of
spirometry and a personal interview.

Tobacco smoking was associated with increased prevalence of respiratory symptoms,
reduced lung function, and lower score on global self-rated health (SRH). Adjusted for
smoking burden and lung function, females had a higher risk for reporting respiratory
symptoms and lower SRH compared with males. Further, smoking burden was associated
with a larger relative reduction in expiratory lung function in females than in males.

Females reported more symptoms and lower self-rated health compared with males
with similar smoking burden. Even if smoking in females was associated with a larger
reduction in per cent predicted lung function compared with males, this does not fully
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explain the higher symptom prevalence in females.
Eur Respir J 2003; 21: 1017-1023.

Some studies have reported higher vulnerability to the
deleterious effects of tobacco smoking in females compared
with males. These results include negative effect on lung
growth [1], lower lung function in adulthood [2], increased
bronchial responsiveness [3], higher rate of hospitalisation
for chronic obstructive pulmonary disease [4], and higher risk
of respiratory symptoms [5]. There are, however, conflicting
reports on sex differences for the negative effect on lung
function of tobacco smoking [2, 6]. Even if there are sex-
related differences in perception, reporting and interpretation
of respiratory symptoms and diseases [7], a symptom like
shortness of breath is found to be associated with quality of
life and to predict mortality equally well in both sexes [8]. It
has therefore been proposed that respiratory symptoms are
more related to general health in females and are more specific
for respiratory and cardiac diseases in males.

The objective of this study was to analyse the effect of
tobacco smoking on lung function, and to study the associa-
tion between respiratory symptoms, lung function and global
self-rated health (SRH) in males and females.

Materials and methods

In 1995-1997 all inhabitants of the Nord-Trendelag County,
Norway, aged >20 yrs were invited to the adult part of the
Nord-Treondelag Health Study (HUNT). The invitation
included a comprehensive questionnaire on health, diseases,
symptoms and risk factors. At the screening station, a further
questionnaire with more disease-specific questions was asked.
Among the participants in the HUNT study, two groups were

URN:NBN:no-3454
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invited to the Bronchial Obstruction in Nord-Trendelag
(BONT) study, phase I including: 1) a 5% random sample of
the total population; and 2) a symptom group with positive
answers to questions either on ever-asthma, ever-use of
asthma medication or attacks of wheezing or breathlessness
during the last 12 months. A third questionnaire focusing
on respiratory symptoms was also given to those invited to
the BONT study and those reporting persistent cough in
questionnaire I (fig. 1). The questions concerning respiratory
illnesses, diseases and smoking habits have been published
previously [5]. The question on SRH; "How is your health at
the moment?" could be answered as "poor", "not well", "well"
and "very well" [9].

The BONT study phase I consisted of flow/volume spiro-
metry and a structured, personal interview on respiratory
symptoms, diagnosis and treatment. Flow/volume spirometry
was recorded with three pneumotachographs (MasterScope
spirometer, version 4.15; Erich Jaeger GmbH, Wuerzburg,
Germany) by trained staff in accordance with recommend-
ations by the American Thoracic Society [10]. The predicted
forced expiratory volume in one second (FEV1) and forced
vital capacity (FVC) were calculated using prediction equations
estimated for this population [11].

The study was approved by the Regional Committee for Ethics
in Medical Research and the Norwegian Data Inspectorate.

Analysis

Descriptive data are presented as meantsp as well as mean
and 95% confidence interval (CI). Analyses of variance were
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Invited HUNT 92,936 subjects I

Attending HUNT screening with Questionnaire 1 (Q1)
65,225 subjects
I

1
Invited BONT phase | (13,476)
#Random sample 3,296
*Symptom group 10,063

[
Questionnaire 2 (Q2)
Delivered all
Answered: 57,316 subjects (87.9%),

Questionnaire 3 (Q3)

Participants BONT phase |
#Random + lsymptom group #Random sample 2,791 (84.7%)
Delieved 15,803 subjects *Symptom group 8,150 (80.1%)
Answered: 11,822 subjects (74.8%)|f Q1: 98.8% Q2: 84.2% Q3:70.3%

Fig. 1.—Participants and responders of questionnaires in the Nord-
Trendelag Health Study (HUNT) and the Bronchial Obstruction in
the Nord Trendelag (BONT) study 1995-1997. #. 5% random sample
of the total population; ': subjects reporting ever having had asthma
or asthma-related symptoms during the last 12 months, or long-
standing cough; ": subjects reporting ever having had asthma or
asthma-related symptoms during the last 12 months.

used for continuous data. Linear regression analysis was used
to evaluate the impact of independent variables on lung
function, and logistic regression to evaluate the impact of
independent variables on the risk of symptom reporting and
global SRH. Interactions between the independent variables
were tested and the results are reported where statistically
significant. SRH was used as a dependent variable both
in separate models for each level of SRH and as one
dichotomised variable (negative=poor or not well, positive=
well or very well) in the logistic regression models. Sex
differences were tested including interactions in the regression
models. In the analysis of the association between tobacco
smoking and lung function, only never- and current smokers
were included. For linear regression models, the assumptions
of linearity and homogeneity were tested, and goodness of fits
for logistic regression models were tested with Hosmer
Lemeshow tests. All p-values were two-tailed, and a p<0.05
was considered significant.

Estimation of the prevalence of symptoms in the popula-
tion was restricted to the 5% random sample. In the further
analyses the group reporting respiratory symptoms was also
included.

Subjects, who reported both "ever-asthma" (having had
asthma at one time or another) and attacks of wheezing or
breathlessness during the last 12 months, were defined as
having current asthma. Chronic bronchitis was defined as
reported cough with phlegm in periods of at least 3 months
during the last 2 yrs.

The smoking status was classified as never-smokers (never
smoked daily), exsmokers (ceased smoking >1 yrs earlier)
and current daily smokers. The latter two groups were
classified as ever-smokers. Number of pack-yrs was calculated
as: years of smoking multiplied by number of cigarettes a day
divided by 20. Those reporting only current pipe smoking
(0.9% males and 0.1% females) or cigar/cigarillos smoking
(0.2% males and 0.1% females) were categorised as current
daily smokers, but number of pack-yrs could not be estimated.

Results
Participants and smoking history

In total, 65,225 subjects (71%) attended the HUNT study
and 10,941 subjects participated in BONT phase I (fig. 1). The

5% random sample did not differ from the total screening
population regarding demographical characteristics, respira-
tory symptoms and smoking habits except for a slightly
higher prevalence of reported daily coughing (17.6 versus
15.8%), chronic bronchitis (5.1 versus 4.0%) and never-
smokers (41.1 versus 38.3%) in males, in the random sample
(all p<0.05).

Amongst all participants at the screening, there was a
minor difference in prevalence of current smokers among
females and males (30.6 versus 29.6%, p=0.01), and in the
random and symptom group, a corresponding but nonsigni-
ficant difference was found (table 1). Amongst all partici-
pants, ever-smoking males reported a higher daily cigarette
consumption (13.1 versus 9.7 cigarettes) and had started to
smoke at a younger age (18.4 versus 19.8 yrs) compared with
females (p<0.001). The current smoking females were signifi-
cantly younger than males (45.7 versus 50.2 yrs), in contrast
to never-smokers (52.7 versus 44.4 yrs) (both p<0.01).
Further, 64% of all participants reported exposure to passive
smoking in childhood and 60% reported this in adulthood.
Amongst never-smokers, 48% of females and 35% of males
reported exposure to passive smoking in adulthood (p<0.01).

Respiratory symptoms, diagnosis and tobacco smoking

Adjusted for age and body mass index (BMI), females had
a significantly higher risk per 10 pack-yrs of reporting attacks
of wheezing or breathlessness (odds ratio (OR) 1.38 versus
1.25), current asthma (1.30 versus 1.15), and persistent cough
(1.48 versus 1.32) (all p<0.01) compared with males, when
all participants in the main screening were included in the
analyses [5]. A similar relationship was found among partici-
pants at BONT phase I, and statistically significant differ-
ences were found even when an intermediate variable, such as
lung function (FEV1 % predicted) and the interaction term
sex ¥ FEV1 % pred were included in the model (data not
shown). Analyses of the interview data revealed that females,
adjusted for age and BMI, had significantly greater risk than
males of reporting wheezing (OR 1.38 (95% CI 1.35-1.45)
versus 1.25 (1.20-1.30)) and breathlessness (1.18 (1.11-1.24)
versus 1.08 (1.04-1.12)) per 10 pack-yrs. Inclusion of the group
(random sample or symptom group) as an independent
variable did not alter these results.

Exposure to tobacco smoking in childhood was signifi-
cantly associated with the risk of reporting attacks of
wheezing or breathlessness in females (1.20 (1.10-1.30)) but
not in males, when age, pack-yrs, BMI, and smoking category
(never, ex- or current smoker) were included as independent
variables. Exposure to passive smoking after the age of
20 yrs, included in a similar model, was also associated with
increased risk of these symptoms, but in this case, no
difference with sex was found (1.23 (1.16-1.31)).

In the random sample, 8.7% of both females and males
reported doctor-diagnosed asthma. Further, doctor-diagnosed
chronic bronchitivemphysema was reported by 2.3% females
and 4.0% males (p<0.01), but the difference became statisti-
cally insignificant when adjusted for BMI, FEV1 % pred and
pack-yrs. Smoking burden was not associated with being
given the diagnosis of asthma by a doctor, but the OR for
the diagnosis of chronic bronchitisemphysema was 2.3 per
pack-yr in both sexes.

Lung function and exposure to tobacco smoking

Tobacco smoking was associated with lower lung function
in all age groups, the greatest decline being found in current
smokers (fig. 2a and b). Correspondingly, passive smoking
after the age of 20 yrs, adjusted for age and pack-yrs, was
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Table 1.—Demographical data, lung function, smoke history, reported respiratory symptoms and global self-rated health (SRH),
among participants in the Bronchial Obstruction in Nord-Trgndelag (BONT) study phase | random sample (5% random sample of
the total population) and symptom group (those reporting ever having had asthma, ever use of asthma medications or attacks of

wheezing or breathlessness during the last 12 months)

Symptom group”

Characteristics 5% Random sample
Females Males Females Males
Number” 1510 (85.5) 1281 (83.7) 4254 (82.2) 3896 (79.4)
Age yrs 49.6%+16.5 50.1£16.1 50.1£17.1 51.5+17.0
Weight kg 70.8+12.5 83.7*12.4 72.7£14.2 84.4113.7
Height cm 163.91+6.4 177.4£7.1 163.7+6.4 176.616.7
Body mass index kg-m™ 26.3+4.4 26.5+3.4 27.2%5.2 27.0+3.9
Lung function
FEV1 L* 2.80 (96.4) 3.82 (%94.3) 2.56 (88.6) 3.40 (84.8)
FVCL* 3.44 (97.5) 4.85 (97.3) 3.25 (92.6) 4.52 (92.2)
Smoking habit
Never-smoker 50.7 41.1%* 43.1 29.7%*
Exsmoker 18.9 29.3%* 19.5 33.9%+
Current smoker 30.0 29.6 37.3 36.2
Pack-yrs in ever smokers’ 11.518.8 15.5114.8** 12.949.9 17.9115.6%*
Respiratory symptoms/diseases
Attacks of wheezing or 13.7 13.9 73.0 73.3
breathlessness during
the last 12 months
Ever having had asthma 8.6 8.4 54.5 53.4
Ever having used asthma 8.1 7.9 53.3 46.6%*
medication
Current asthma 5.6 4.6 33.8 30.9**
Daily coughing in periods 153 17.6** 47.8 44.4**
Cough with phlegm 8.4 10.2 27.9 28.7
Chronic bronchitis 3.2 5.1* 12.6 14.4*
Global SRH
Poor 1.5 1.6 33 4.2%
Not so good 274 23.1* 44.8 39.9%*
Good 56.4 59.1 44.8 49.1%*
Very good 14.7 16.1 7.1 6.8

Data are presented as meanZSD or mean (%) unless otherwise stated. # excluded those who reported symptoms in the 5% random sample; ¥: (per
cent of those invited to BONT phase I among participants at the main screening); *: % predicted; 8 adjusted by age. In each sample the difference by
sex was tested by the Chi-squared test for proportions and variance analyses for mean number of pack-yrs. FEV1: forced expiratory flow in one
second; FVC: forced vital capacity; SRH: self related health. *: p<0.05; **: p<0.01.

associated with 1.5% lower FEV1 % in both sexes (p<0.05),
compared with nonexposed. When the analyses were restricted
to never-smokers, a minor and nonsignificant (p=0.07) lower
FEV1 % pred was found in females exposed to passive smok-
ing compared with those without such exposure (fig. 2b).

Decreased FVC, FEVI1, FEVI/FVC (fig. 3), and forced
expiratory flow at 25-75% of forced vital capacity (FEF25-75)
(data not shown) were associated with tobacco smoking in
ever smokers according to both pack-yrs and current daily
cigarette consumption (p<0.01 for trend). No sex difference in
absolute values was found for any of the lung function
parameters and this was independent of age. Age and height
adjusted FEV1, FVC and FEF25-75 were associated with a
reduction of 12, 10, and 27 mL-s™ per pack-yr, respectively.
However, this means that females have a larger reduction in
these lung function parameters in % pred terms than males.
One pack-yr was associated with 0.52 and 0.32% lower FEV1
% pred in females and males (p<0.001), respectively, and the
corresponding figures for FVC% reduction were 0.28 and
0.16% (p<0.001).

Respiratory symptoms, diagnosis, and self-rated health
by lung function and sex

Females reported a higher prevalence of wheezing or
breathlessness and coughing, independent of FEVI % pred,
compared with males for both the total BONT sample (fig. 4)

URN:NBN:no-3454

and when the analyses were restricted to only the 5% random
sample. Further, females aged >60 yrs had significantly
higher FEV1 % pred compared with males, regardless of
reporting respiratory symptoms or doctor-diagnosed respira-
tory disease (p<0.01) (fig. 5).

In the total BONT sample, SRH was reported to be "poor”
in 2% and "very well" in 16% of cases, independent of
sex. Independent of lung function, the category "well" was
reported by fewer females than males (23.2 versus 27.8%),
with reciprocal results in the category "not very well" (both
p<0.01). A similar pattern was found for SRH, dichotomised
in those reporting "positive" and "negative" score by FEV1 %
pred adjusted for age and pack-yrs (fig. 6).

A decreased score in SRH was associated with specific
respiratory symptoms, including attacks of wheezing, breath-
lessness, or cough, without any difference with sex. These
results were not significantly influenced by pack-yrs, level of
education and BMI as covariates in the model.

Discussion

A higher proportion of females reported respiratory symp-
toms compared with males, adjusted for smoking burden and
lung function. Further, reporting of respiratory symptoms
was associated with poorer SRH in both sexes, but females
reported poorer SRH compared with males independent of
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65+

2029  30-39 4049  50-59  60-69  70-79
Age yrs

Fig. 2.—-Forced expiratory volume in one second (FEV1) in %
predicted by age, among never-smokers exposed (A) and not exposed
(L) to passive smoke, and among ever-smokers (®) in a) males and
b) females.

lung function. The results from this study confirm previous
findings of a dose-dependent increase in prevalence of
respiratory symptoms and a corresponding negative effect
on lung function with tobacco smoking [12]. However,
females had a larger reduction in lung function in terms of
% pred than males.

BONT was part of a comprehensive cross-sectional study

1-5 610  11-20  21-30 30+
Pack-yr

Fig. 3.— Age-adjusted forced expiratory volume in one second (FEV1)
(), forced vital capacity (FVC) (@) as % predicted and FEVI/FVC
(®) by pack-yrs in males (-) and females (-----) in the total
Bronchial Obstruction in the Nord Trendelag study group (random
sample 2,791 subjects and symptom group 8,150 subjects).

1.0 I

0.91
0.8+
0.74
0.6
0.51
0.4+
0.3
0.2
0.1
0.0

Proportion

3049 5069 70-89 90-100 110+
FEVI %

0 <30

Fig. 4.— Proportion of subjects in the Bronchial Obstruction in the
Nord Trendelag study sample reporting respiratory symptoms by
forced expiratory volume in one second (FEV1) % predicted in males
(-) and females (------ ), adjusted by age and pack-yrs. [: wheeze or
breathlessness; ®: daily cough in periods; #: chronic bronchitis.

FEV1 % pred

50-
20-29 30-39 4049 50-59 60-69 70-79 80-89
Age yrs

Fig. 5.—Forced expiratory volume in one second (FEV1) % predicted
in males (-) and females (------ ), reporting no respiratory symptoms
and respiratory symptoms with and without diagnosis of respiratory
disease, by age. no respiratory symptoms; @: respiratory
symptoms; ®: respiratory symptoms and doctor diagnosed asthma or
chronic bronchitislemphysema.

90 -
80
70
60 1
501
40+
30 -
20 4
101

Proportions %

0 <30 3049 50-69 70-89 90-100 110+
FEV1 %

Fig. 6.—Age and pack-yrs adjusted proportions (%) reporting "very
well" or "well" to questioning on self-rated global health by forced
expiratory volume in one second (FEV1) and sex, with 95%
confidence intervals in the total Bronchial Obstruction in the Nord
Trendelag study sample. A: males; ®: females.
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of a complete adult population, including a 5% represent-
ative random sample of the total population and a symptom
group, both with high attendance rate [5]. A study of non-
responders at the main screening did not reveal any specific
selection biases [5]. The level of industrial and traffic pollution
is very low in Nord-Trendelag County, Norway, the popula-
tion is homogenous, and the combination of questionnaires
and interviews secured high-quality data for the explored risk
factors. Nevertheless, the authors fully realise the limitations
of the cross-sectional design, and therefore report presence of
associations and not causal relationships.

Tobacco smoking and lung function

Tobacco smoking has a noxious effect on the airways.
In this study, a strong, dose-dependent association between
tobacco smoking and reduced FEV1, FVC and FEVI/FVC
was found in both sexes. This is in agreement with the
results from a meta-analysis of eight large US population-
based studies [6] and a longitudinal study from Netherlands
[13]. But, other cross-sectional studies, such as the Beijing
respiratory health study [2], a Canadian study [14], the French
Cooperative study [8], the Tucson Airways study [15] and
both a cross-sectional and longitudinal study from Copenhagen
[4, 16] have reported a greater decline in lung function among
females than males, associated with tobacco smoking. On
the other hand, opposite results have been found in both
cross-sectional and longitudinal studies, such as the Six Cities
study [17], the Tucson Airways Study [18], the cross-sectional
part of the Netherlands study [13], the Copenhagen study
(after redefining exclusion criteria, but not adjusting for
quantity smoked) [19], an Italian study [20] and the UCLA
study from Los Angeles [21]. Comparisons between cross-
sectional and longitudinal studies are distorted, as those with
better lung function are more likely to continue in longi-
tudinal studies [13].

The healthy-smoker effect (i.e. without respiratory symp-
toms) and different smoking prevalence could partly explain
the divergent results found in previous studies, when never-
smokers are used as reference groups. Xu et al. [22] showed
that in the studies reporting greater smoking effects on lung
function in females than in males, there was a relatively
low prevalence of male never-smokers (11-25%), whilst the
opposite results were found in studies with higher prevalence
of male never-smokers (27-43%). Given that "unhealthy"
subjects (i.e. with respiratory symptoms) are a constant
proportion of the population, and because such subjects with
respiratory and cardiovascular diseases have a lower tendency
to start or continue smoking compared with healthy subjects,
the proportion of these in a never-smoking reference group
would be higher in populations with a low prevalence of
never-smokers. Any smoke-related difference between smokers
and never-smokers would then be diluted. The present study,
with a prevalence of never-smokers of 38.3% in males and
49.7% in females, is probably not prone to such prevalence
effects.

Different sex effects of tobacco smoking could also be
influenced by the fact that female never-smokers were older
than female smokers, in contrast to that was found in males,
but adjustments for age should take account of this.

Tobacco smoking and respiratory symptoms

The authors have previously reported that adjusted for age
and smoking burden, more females than males reported
respiratory symptoms, such as wheezing, breathlessness and
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cough without phlegm [5]. In the present study, similar sex
associations independent of lung function were found, and
significant higher FEV1 % pred in females compared with
males aged >60 yrs in asymptomatic and symptomatic sub-
jects, independent of doctor-diagnosed lung disease or not.
Even if tobacco smoking in females was associated with greater
percentage reduction in FEV1, FVC, and FEF25-75 compared
with males, this does not fully explain the discrepancy in
symptom reporting related to smoking burden between sexes.
There are many different contributory factors to this. First,
females might be more aware of illness and diseases than
males. Assuming that FEV1 and FVC reflected all deleterious
effects of tobacco smoking in the airways, the present results
of a higher prevalence of symptom reporting in females
compared with males at similar levels of lung function, would
have supported such an explanation. However, conflicting
results on this issue have been reported. MACINTYRE et al. [23]
did not find any sex differences in the reporting of conditions,
including trivial and mental conditions. Further, GIJSBERS et
al. [24] found that even if females, when compared with males,
reported more physical symptoms, they reported similar
illness behaviour. In addition, different work exposure rather
than different vulnerability has been found to explain sex
differences in health [25].

Secondly, there could be a selection bias among current
smokers if symptomatic males succeeded in smoking cessation
more often than symptomatic females. In the present popula-
tion, males reported smoking cessation more frequently than
females, regardless of reporting respiratory symptoms [5].
However, even if analyses revealed a lower OR for respiratory
symptoms by number of pack-yrs when the analyses were
restricted to never-smokers/exsmokers compared with never-
smokers/current smokers, similar difference with sex in report-
ing symptom by pack-yr was found (data not shown).

Thirdly, respiratory symptoms might be more strongly
associated with global health and less specific for lung diseases
in females compared with males [8]. The authors’ assessed
global health by using a SRH measure with four steps, as this
had been used previously in Norwegian population-based
studies [9]. Generally, the differences between SRH measures
are marginal, females’ rate poorer or similar to males, and in
both sexes SRH measurements are found to be powerful
predictors of future morbidity and mortality [26]. In the
present study, the association between respiratory symptoms
and SRH was independent of sex, indicating a similar influ-
ence of respiratory symptoms on quality of life in males and
females, independent of objective measurements, such as flow
volume spirometry. Higher risk for reporting SRH "not very
well" by pack-yr among females than among males is consistent
with sex difference in association between pack-yrs and
respiratory symptoms.

Fourthly, sex differences in symptoms could be due to
differences in airway diameter. As the resistance to flow in a
tube is inversely proportional to the fourth power of its
radius, a similar reduction in radius in a small and large tube
would influence the flow most in the former. In the present
study, when including FEV1 % pred and thus taking different
airway calibre into account, the sex difference in respiratory
symptoms was still present, as also found by LEYNAERT et al.
[31.
Fifthly, symptoms could be a more sensitive parameter of
vulnerability in the peripheral airways, compared with FEV1
and FVC, reflecting changes mainly in the larger airways.
There are differences in airway calibre and lung size between
males and females of the same size, and this might influence
the deposition of tobacco-smoke products [27]. Females with
smaller airway diameter would thus theoretically be more
vulnerable to noxious gases deposited in the peripheral
airways. Experimental studies by WAGNER et al. [28] on
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patients with mild asthma, showed a considerable increase in
peripheral resistance, despite having a normal lung function
measured as FEV1 and FVC. WAGNER et al. [28] also showed
a strong correlation between increase in peripheral resistance
and degree of bronchial hyperresponsiveness to methacholine.
Interestingly, studies have shown a higher smoke-related
bronchial hyperresponsiveness in females compared with
males [3] and lower cough threshold in females than males
when they were exposed to cough stimuli (capsaicin) [29].
Further measurements of bronchial hyperresponsiveness in
population-based studies might clarify this. So far, these have
been mainly direct provocation tests (methacholine and
histamine), but results regarding sensitivity and specificity of
studies of simpler, indirect tests (mannitol) are promising for
inclusion of such tests in large-scale studies [30].

Sixthly, there could be sex differences in validity of self-
reported smoking behaviour and of inhalation pattern and
exposure for passive smoking. Both estimation of pack-yrs
and smoking behaviour have been reported to be fairly
accurate in most studies [31, 32]. The authors do not have
data on whether there are different inhalation patterns
between sexes. Due to a higher prevalence of smokers and
smoking burden in males compared with females, both
smoking and nonsmoking females have probably been
exposed to more passive smoking than males, and this
would dilute any deleterious effect of tobacco smoking in
females compared with males. However, including passive
smoking in the analyses did not influence the results in the
present study.

To conclude, smoking burden was associated with similar
absolute reduction in expiratory lung function measures in
males and females, meaning that females had larger relative
reductions in lung function. However, adjusted for age and
pack-yrs, more females than males reported respiratory symp-
toms and the category "not very well" on self-rated health,
adjusted for lung function. The associations between respi-
ratory symptoms and self-rated health were independent of sex.
This might support the hypotheses that females have greater
perceived vulnerability for the deleterious effect of tobacco
smoking than males. Whether this increased perception of
symptoms are reflecting unmeasured pathological changes in
the peripheral airways in addition to changes reflected by lung
function measurements such as forced expiratory volume in
one second or forced vital capacity, cannot be answered in
this study. Use of more sophisticated lung function measure-
ments and/or prospective follow-up of those with and without
reported symptoms are possible ways of establishing whether
symptom perception is a more sensitive tool indicating early
deteriorating changes in the lower airways.
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Abstract
Conflicting results have been reported of the long-term effect of treatment with ICS on bone.
The objective of this study was to compare ICS users and non-users regarding bone mineral

density (BMD) in a large population.

A total of 65.225 adults participated in a cross-sectional study in the Nord-Trgndelag Health
Study 1995-97. Those reporting asthma or asthma-related symptoms were invited to have
bone densitometry of the forearm, flow volume spirometry and a personal interview.
Altogether 4,482 women and 4,142 men participated, of whom 2,113 reported ever use and

6,511 never use of ICS.

Never-users of corticosteroids had a mean BMD, adjusted for confounders (age, square age,
sex, body mass index, height, physical activity, work load, pack-years, family history of
osteoporosis, and in women number of years since menopause and use of hormone
replacement therapy), of 0.493 g/cm? at the distal site. Subjects having only used ICS or
combined with courses of prednisolone, had 0.010 g/cm2 (95% C10.007 — 0.013) lower BMD
whilst users of prednisolone > 6 months had 0.038 g/cm2 (0.021 - 0.055) lower level. No
dose response association between ICS and BMD, or difference in BMD by type of ICS was

found. The association between CS use and BMD was independent of the measuring site.
ICS use was associated with lower BMD. The lack of dose response in this study might be

due to a narrow dose range or indicate that other characteristics of the patient group are

contributing to the observed difference in ICS users compared to never-users.
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Take-home messages

> Bone mineral density (BMD) of the forearm was compared between 2,113 users and
6,511 never-users of inhaled corticosteroid (ICS)

» Compared to never-users, users of ICS had 2 % and users of prednisolone > 6 months had
8 % lower BMD both at the distal and ultradistal site.

> No dose response association was found between daily dose, duration of use or

cumulative dose of ICS and BMD
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Introduction

Airway inflammation is believed to play a prominent role in asthma, and the efficacy of
inhaled corticosteroids (ICS) in its treatment was established during the 1980s and 1990s.
Today, ICS are recommended as first line therapy for mild persistent and more severe forms
of asthma (1), and are often used in patients with chronic obstructive pulmonary disease
(COPD) despite poor evidence (2-4). However, as oral corticosteroids (OCS) decrease bone
mineral density (BMD) and increase the risk of fractures (5-7), there is concern regarding
similar long-term effects with inhaled corticosteroid (ICS) usage in patients with chronic
asthma and chronic obstructive pulmonary disease (COPD) (6). Studies with ICSs have not
shown an increased risk for fractures, but results of studies on their effect on BMD are
conflicting (8-10). Of course, BMD measurement cannot identify subjects with future
fractures, but independent of measuring site, one SD reduction in BMD is associated with an
increase in overall fracture risk of about 1.5 (11).

Most studies on ICS and BMD have included small groups of patients, and studies of “real
life” effects of ICS use on BMD is lacking. The objective of this large population based study
was to evaluate the association between self reported use of ICS and OCS on BMD of the
forearm among persons reporting having had asthma or asthma related symptoms without

exclusion of COPD patients.
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Materials and Methods

Participants
In 1995-97 all residents aged at least 20 years (92,936) of Nord-Trgndelag County, Norway,
were invited to participate in the Nord-Trgndelag Health Study (The HUNT Study) (12),
which included questions on respiratory disease. Those who reported previous or current
asthma, use of asthma medication, or asthma-related symptoms during the last 12 months
were invited to participate in the Bronchial Obstruction in Nord-Trgndelag Study (BONT)

phase L.

Measurements

The BONT study phase I included bone densitometry, flow volume spirometry according to
ATS recommendations (MasterScope spirometer, version 4.1,Erich Jaeger GmbH,
Wuerzburg, Germany), and a personal interview. The non-dominant forearm was assessed
with Single Energy X-ray Absorptiometry (SXA) (Osteometer DTX 100, Osteometer AS,
Copenhagen). In case of previous fracture in the non-dominant wrist, the dominant forearm
was assessed. Starting from a point where the distance between radius and ulna was 8 mm, the
distal site was defined as 24 mm in a proximal direction of the ulna and radius, whilst the
ultra-distal site was defined as the area of radius distal to this excluding the endplate.

All sites for measurement were manually controlled and corrected (13).

Questionnaires and interview

Questionnaires covered smoking history, respiratory symptoms/diseases, use of asthma
medication, family history of osteoporosis, fractures of the hips or forearm (Table 1), intake

of vitamins, physical activity, chronic diseases, education, and occupation. Women also
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answered questions about menstrual history and use of hormonal replacement therapy. At the
time of the study bisphosphonates were not registered for use in Norway, and these are
therefore not asked for. The questions on life style/risk factors are being used in many
Norwegian population-based studies, but validation studies have only been performed on the
questions on physical activity in leisure time, tobacco smoking and self-reported fractures
(14).

The interview focused on asthma related symptoms, with questions identical to those used in
the European Community Respiratory Health Survey (15), current treatment and all previous
treatment with corticosteroids for any reason except for dermatological diseases. The subjects

identified previous and current inhalation devices on coloured pictures.

Statistical analysis

Analyses

The Statistical Package for the Social Sciences version 10.0 (SPSS Inc, Chicago, Illinois) was
used. Sex stratified associations, adjusted by squared age, between potential risk factors and
distal and ultra distal BMD were explored in linear regression analyses (Table 2). Further,
these risk factors, and data on thyroid disease or use of thyroxin, were tested by multiple
linear regression models with BMD as dependent variable. Commonly used independent
variables were tested (16), and variables contributing significantly to the explained variance
as age, squared age, height, pack-years, physical activity, work physical load, family history
of osteoporosis, and in women years since menopause and use of hormone replacement
therapy, were included as covariates in variance analyses and the full multiple regression
model. Further, analyses were performed both including and excluding forced expiratory

volume in one second in percent of predicted (FEV1 %) in the model. In addition among
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users of corticosteroids (CS), independent variables as ever use of CS, daily dose, duration
and log cumulative dose of ICS, and dose and duration of oral CS were tested in these models.

Dose and duration were included as continuous variables.

Variable definitions:

T-scores of distal and ultradistal BMD were calculated as (observed — mean value) / SD,
where mean and standard deviation (SD) were estimated for age group 20-49 years.

The cumulative dose of inhaled corticosteroids in milligrams was calculated as (the daily dose
last week) x (duration of use of ICS in years) x 365.

According to CS use, the subjects were put into one of 7 mutually exclusive categories and
entered as a 7 level factor. The categories were; a) never use of CS, b) use of only CS
injections or nasal CS, c) previous use of ICS with or without OCS, d) current use of ICS and
never use of OCS, e) current use of ICS and OCS courses during the last 2 years, f) current
use of ICS and use of OCS > 6 months, and g) use of OCS for non-respiratory diseases.
Smoking burden was defined as the number of pack-years calculated as (numbers of years of
smoking) x (cigarettes a day)/20. For the 10 % of subjects having missing data on smoking,
number of pack-years were set to zero.

Physical activity was calculated as the sum of reported hours weekly with light and heavy

physical activity, each of these having a positive linear association to BMD.

Subjects reporting never use of OCS but having missing answers on questions regarding the
use of nasal CS and injections (the first half of the study population), were included in
analyses as never users of ICS. This did not influence the results.

The 324 persons with measurement of the dominant arm because of previous fracture in the

non-dominant arm were included in the analyses, as this did not influence the estimates.
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Ethics
The study was approved by the Regional Committee for Ethics in Medical Research and the

Norwegian Data Inspectorate.

Results

Description of the groups

In all 70.2 % of those invited to the HUNT study attended the screening. Among those invited
to the BONT-study for respiratory symptoms/disease 81 % accepted further participation (Fig
1). The prevalence of smokers and smoking burden was higher in this symptom group
compared to all participants at screening (37.5 % versus 30.3 % and 15.3 packyears versus
13.0 packyears, p < 0.001). Among subjects > 45 years 9.4 % of women and 4.4 % of men
reported a family history of osteoporosis, and 22 % of women reported use of hormone
replacement therapy. Other characteristics of the symptom group are given in table (table 1).
Further, they reported a 25-50% higher prevalence of other diseases such as arthrosis,
spondyloarthropathies, fibromyalgia and rheumatoid arthritis (data not shown). Including
these diseases as covariates in the analyses did not change the BMD in subjects using

different categories of CS.

BMD at distal and ultradistal site

The correlation coefficient (Pearson’s r) between distal and ultradistal BMD was 0.91 in
women and 0.88 in men (p<0.01). The associations between confounders or use of CS and
BMD were independent of site of measurement (table 2), and further results are therefore

given for distal BMD only.
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There was a non-linear relationship between BMD and age, and the relationship was best
expressed as age plus square age. For the other potential risk factors there were linear
relationships with BMD. In those reporting respiratory symptoms during the last 12 months a
positive association was found between T-score of BMD and FEV; % (regression coefficient
0.007, CI95% 0.005-0.009, p< 0.01) adjusted for age, square age, packyears, use of OCS, and
use of ICS during the last 6 months. This finding was independent of whether they had
received a diagnosis of asthma and chronic bronchitis/emphysema or not. No such association

was found among subjects without respiratory symptoms.

Use of corticosteroids

Among the 8,624 subjects included in the analyses 43.4 % reported ever using any CS, 24.5
% ever using ICS, and 17.6 % having used ICS during the last 6 months (Fig 1).
Corresponding figures for the total population at the screening were 5.7 %, 3.2 % and 2.3 %,
respectively. Among current users of ICS at the time of the screening 78% used budesonide
(BUD) (mean daily dose 670 [g), 15% beclomethasone dipropionate (BDP) (mean daily dose
605 pg) and 6% fluticasone propionate (FP) (mean daily dose 793 Hg). In total 663 subjects
reported daily doses during the last week > 800 Mg and 717 subjects reported having used
ICS > 5 years (table 3). Further, the median estimated cumulative dose was 876 mg. Some
88% of women and 81% of men used dry powder inhalers.

In total 652 subjects reported ever using OCS for asthma only, 494 for other diseases only, in
addition to 54 subjects for both asthma and other diseases. Nobody reported use of other OCS
than prednisolone. Among OCS use for other diseases 17 % reported a diagnosis of
rheumatoid arthritis. Among 124 subjects reporting use of OCS for asthma during the last

week, the mean and median daily doses were 10.5 mg and 5 mg, respectively. No information
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on dose or current use of OCS was available for subjects reporting ever use of OCS for other

diseases.

An increasing dose of ICS was associated with increasing age, decreasing FEV and increased
use of OCS (Table 4). Those who had used OCS courses reported a higher age-adjusted
prevalence of respiratory symptoms, diagnosis of lung diseases, and more use of B,-agonists

than those reporting only use of ICS did.

Corticosteroids and BMD

Compared to non-users the mean distal BMD adjusted for covariates (including sex) was
0.010 (2%) and 0.038 g/cm® (8 %) lower in those reporting current use of ICS only and
combined with OCS for more than 6 months (p<0.01), respectively (Table 4). In the full
regression model with distal BMD as dependent variable and the confounders listed in table 4
as independent variables, the adjusted explained variance increased from 64.0 % with less
than 0.1% when use of ICS and 0.2% when use of OCS > 6 months was included. If ever
smokers were excluded, lower BMD was found among men having used OCS for more than 6
months, in contrast to women where lower BMD also was found in current users of only ICS.
Inclusion of FEV; % as covariate reduced the negative associations, but these were still
statistically significant (regression coefficients —0.126 and —0.447, respectively).

Among those who reported current use of ICS no dose response association was seen between
BMD and categories of increasing dose, duration of use, or cumulative dose of ICS (Fig 2).
Neither stratification according to FEV1/FVC less or higher than 0.70 nor exclusion of
smokers did change this pattern. Correspondingly, dose and duration were not significant

explanatory variables when they were tested in the models as continuous variables (p>0.5). If
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duration of ICS use was stratified into < 1 year, 1-5 year, and > 5 years, a significant negative
association between BMD and ICS (in mg), was found in women having used ICS for 1-5
years (regression coefficient — 0.021, 95%CI —0.038, -0.005). This association, however,
disappeared when FEV1 % was included as covariate in the model.

No significant difference was found in adjusted mean BMD between different types of ICS.
Exclusion of subjects using BDP and FP in the analyses did not influence the results.

Among subjects using OCS for asthma/asthma related symptoms, there was a decreasing
BMD by increasing duration of use (p=0.015). No association, however, between BMD and

OCS dose used during the last week was found.

Discussion

ICS are recommended as first line therapy for mild persistent and more severe forms of
asthma, and are often used in patients with COPD. The widespread and increasing use of ICS
make it imperative to examine their long-term side effects, including effects on the bone
metabolism, which may have great implications both for society and the individual. The
advantage of large retrospective cohort studies, like the BONT study, is the opportunity to
study “real life” effects of medication used in a heterogeneous sample. This increases the
generalisability of the study. On the other hand, the design implies lower precision of
outcome measures and risk factors, and description of associations rather than assessment of

causation.

In this study we found lower BMD in those reporting ever use of ICS. We were, however,

unable to establish any association between current dose, type of ICS medication, duration of
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treatment, or estimated cumulative dose, and BMD. Before making final conclusions it is thus

important to consider possible methodological problems that may influence these results.

The measurements

We measured the BMD with SXA of the non-dominant forearm, whilst most other studies on
the effect of CS on BMD have been performed with DXA of the spine and hip. However,
most of these studies have included < 100 ICS users from selected populations (8;9;17-27).
Among the larger studies, Wong et al included 196 asthma patients mainly from hospital
settings (16), Lau et al included 106 asthma and COPD patients from a specialist centre (28),
and in placebo controlled random clinical trials Tattersfield et al included 238 patients with
mild asthma from four countries (29), and the EUROSCOP and the Lung Health Study

included both more than thousand COPD patients (30) (31).

Studies have indicated that during CS treatment trabecular bone is affected earlier, more
severely, and with increased risk of fractures compared to cortical bone (5). The ultradistal
site of the forearm consist of up to 80 % trabecular bone, compared to mainly cortical bone at
the distal site (32). Despite this, however, the associations between confounders or use of CS
and BMD were independent of site of measurement in the present study. This might be
explained by higher content of fatty marrow in trabecular bone at this site compared with the
axial skeleton with its large amount of haematopoietic marrow (32). Other factors might be
less mechanical load compared to axial skeleton, moderate levels of ICS in this population, or

simply an equal long-term effect of CS.
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BMD measurements at appendicular sites seem to be as effective as measurements of the
central skeleton in identifying patients with low bone mass (32). Lack of expected superiority
in this regard for the spine, might be explained by an accuracy error (total error in estimation
of the true value) of 8-10 % at this site, compared to 2 % at appendicular sites measured by
either SXA or DXA. Further, forearm BMD is a good predictor of future fractures at any site
in women (11). Hui et al in a 15 years follow up study found that for each SD decline in BMD
at baseline there was an increase in fracture risk of 120 % in younger age groups and 50% in
older retirement-home residents (33). Melton et al even reported stronger association to male
fragility fractures than BMD at other sites (34). Interestingly, in the present study similar
association was indicated for persons aged over 40. Further, we found an increased risk of
historical fractures in the wrist or hip by one standard deviation reduction in BMD at the same

level as in other prospective and retrospective studies (data not shown) (35).

Contrary to other methods, SXA of the forearm may be assessed in large-scale population-
based studies, and should be less influenced by weight and physical activity. The latter might
diminish the bias of inactivity among patients with chronic respiratory disease in estimating

the effect of use of corticosteroids on BMD.

The present study supports the thinking that SXA of the forearm is sensitive to the effect of
different covariates on bone. Regarding CS use, the largest negative association was found
between use of OCS and BMD. Physical activity, physical workload, and intake of calcium
were positively associated to BMD, whilst smoking burden had the opposite effect in
accordance with previous reports (36;37). As reported by others (38), we did not find any

indications of a protective effect of intake of vitamin D, cod liver oil, or calcium (data not
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shown) probably because of confounding by indication (increased awareness among

osteoporotic subjects).

Reported use of corticosteroids

In 1995-1997, BUD was the ICS predominantly used in Nord-Trgndelag County, and the
prevalence of subjects on ICS treatment, was similar to previous reports from Norway (15).
There was a shift from BDP to BUD in the 1980-s and FP was introduced in the middle of
1990-s. As many patients have used 2-3 different types of ICS, and there still is no consensus
as to the relative systemic effects of these, we did not convert reported current dose of ICS to
a standard dose of BDP.

All participants were asked about the doses they were currently using instead of the
prescribed doses. Naturally, this does not reflect the previous doses exactly, but in lack of
registry of medicine prescriptions in Norway, this was the best estimation of exposure
available. If there had been a systematic reduction in dose over time prior to the study, this
might have biased the findings against finding a dose dependent association between ICS and
BMD. The lack of dose relationship between daily dose of ICS and BMD independent of
duration of ICS use, indicate that no serious misclassification by exposure is introduced in the
analyses. Further, the study was performed prior to changes in guidelines recommending
lower doses of ICS combined with other medication. On the other hand, the use of prescribed
dose of ICS might also introduce bias in the analyses, because of overestimation of the level
of used ICS dose. Low compliance with medical regiments in this patient group is well known
(39). Our choice of measure of ICS dose might thereby explain a lower median dose of ICS
compared to others (18). Only 17% reported use of daily doses higher than 800 pg, compared

to 33% in a population based study in UK (40).
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Corticosteroids and BMD

The subjects were asked for all use of CS (except for dermal application). Based on this, we
had the opportunity to study oral CS naive ICS users in our study, in contrast to many prior
studies having been biased by the use of oral corticosteroids in analyses of ICS use.

The literature on ICS and BMD is inconclusive. We did not find any dose response
association between ICS and BMD. Some studies have shown decreasing BMD with
increasing dose or cumulative doses of ICSs (16;17;20;24), but most randomised controlled
clinical trials have detected no or minor negative effects (9;23;26;29) . Wong et al (16) found
a negative association between BMD and cumulative dose and duration of use of ICS, whilst
Israel et al reported a dose response between daily dose of ICS and decline in BMD at the

trochanter (24).

Negative associations between ICS and BMD have been reported in some studies including
use of triamcinolone acetonide, BDP and/or BUD, but not in other studies including BUD and
FP (6;8;16;23;26;30;41;42). Combined use of different types of ICS and use of moderate
doses in this population might explain why we did not identify any difference between ICSs

regarding effect on BMD.

Lack of dose response between ICS and BMD in the present study could be due to a narrow
range of doses in this population, as only 10 % of ICS users reported daily doses > 900 pg
subjects. On the other hand, lower BMD in ICS users might also be associated with other
characteristics of this patient group. A large retrospective cohort study in UK on use of ICS
and risk of fractures found increased, but similar, risk of fractures in the hip and spine in both
users of ICS and bronchodilators compared to the control group. (43). Conflicting results in

studies on ICS’s and BMD could partly be explained by differences in or insufficient
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adjustment for confounders as physical activity and tobacco smoking. No association in the

present study between ICS use and BMD in male never smokers support this.

A statistically significant lower level of BMD was found in ICS users compared to never
users. We have not found reason to believe that misclassification of ICS exposure explains the
lack of dose response relationship in the present study with use of moderate doses, and
questions if this really is an effect of CS. However, further prospective studies on unselected
populations are warranted in order to study the relation between ICS, BMD, and fracture risk.
Whether 2 % lower BMD (equals to 0.16 SD) has clinical significance can only be answered

by studies including fractures as outcome.
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Table 1. Characteristics of 4,482 women and 4,142 men included according to

respiratory symptoms in the BONT study phase I. Nord-Trgndelag, Norway, 1997.

Characteristics Women Men

Demographics

Median (IQR)' age (years) 49.9 (36-64) 51.4 (38-66)
Median (IQR) height (cm) 163.7 (159-168) 176.6 (172-181)
Median (IQR) weight (kg) 72.7(63-81)  84.2(75.4-92)
Median (IQR) BMI (kg/m2) 27.2(234-30.1)  27.0(24.3-29.1)

Smoking status

Never smokers, n (%) 1,895 (42.3) 1,236 (29.8)
Ex-smokers, n (%) 870 (19.4) 1,382 (33.4)
Current smokers, n (%) 1,714 (38.2) 1,521 (36.7)
Mean pack years in ever smokers (SD) 12.0 (9.9) 18.9 (15.7)

Respiratory symptoms/diseases

Attacks of wheeze or breathlessness

during the last 12 months, n (%) 3,223 (72.6) 2,941 (71.7)
Ever asthma, n (%) 2,417 (53.9) 2,152 (52.0)
Medical diagnosis of asthma, n (%) 2 1,624 (51.5) 1,428 (47.5)
Persistent daily coughing, n (%) 2,220 (47.7) 1,909 (46.1)
- with sputum, n (%) 1,288 (28.7) 1,217 (29.4)
- chronic bronchitis, n (%)> 569 (12.7) 613 (14.8)
MD diagnosis of chronic
bronchitis/emphysema, n (%) 2 515 (16.3) 577 (19.2)
Mean FEV1 in % of predicted (SD) 88.3(19.0) 84.5 (20.6)

Fracture/family history

Fracture in forearm or hip, n (%) 652 (14.5) 598 (14.4)
MD diagnosis of osteoporosis, n (%) 226 (5.0) 17 (0.4)
Family history of osteoporosis, n (%) 374 (8.3) 158 (3.8)



Bone densiometry
Distal BMD* mean T-score (SD)
Age 50-69 years -1.26 (1.56) -0.61 (1.33)
Age 70 + years -3.26 (1.61) -1.80(1.73)
Ultradistal BMD* mean T-score (SD)
Age 50-69 years -1.19(1.34) -0.62 (1.18)

Age 70 + years -2.66 (1.27) -1.43 (1.41)

UInter quartile range. *These questions were part of a questionnaire responded by
only 3,151 women and 3,004 men. >Persistent coughing with phlegm for at least

3 months during the two last years. ‘Bone mineral density
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Asthma duration (years) -023"  -0.35--0.11 -0.01 -0.03- 0.01 -0.16" -0.28- -0.04 -0.05 -0.02- 0.01
MD chronic bronchitisfemphysema (no=0, - 10.83"  -16.32--6.42  -5.41"  -10.70--0.18  -9.85™ -15.05- -4.65 -427 -10.16- 1.64

yes=1)

Family history of osteoporosis

(no=0, yes=1) -724"  -13.09--139  -13.63"  -23.00--4.25 -7.1 -13.06--1.14  -16.54" -27.00- -6.08

Hormonal factors

Hormonal replacement therapy 5.65" 0.88- 1041 5.95" 1.10- 10.81
(never=0, ever=1)
Time since menopause (years) -046" -0.70- -0.21 -0.56™ -0.81--0.31

**: p<0.01, *:p <0.05,

!Category 1 = primary school 7 years, category 2 = first stage, up to 10 years ground school, category 3 = second stage, category 4 = high school or university < 4 years,
category 5 = high school or university > 4 years.

*Category 1 = mainly sedentary work, category 2 = mainly standing or walking work, category 3 = mainly walking and lifting labour, category 4 = heavy manual labour,

*Medical doctor.
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Table 3 Use of inhaled corticosteroids (ICS) combined with or without oral corticosteroids (OCS)
by sex in subjects reporting respiratory symptoms or ever use of asthma medication.

Nord-Trgndelag, Norway, 1997.

Use of inhaled Women Men

corticosteroids (n=4,482) (n=4,142)

ICS+0CS OnlyICS ICS+OCS OnlyICS

Ever 1,185 722 928 626
Total duration <1lyrs 358 263 230 175
1-4yrs 443 268 351 250

5-10yrs 260 138 217 130

> 10 yrs 117 40 123 60

During last 6 months 808 469 708 484
Daily dose last week 0 Mg 62 46 50 39
50-200 pg 108 74 84 66

250-400 pg 259 164 197 143

500-800 Mg 267 148 252 182

900 - 1,500 Mg 51 18 51 21

> 1,600 pg 61 19 74 v 33

Missing data on duration of use in 7 women and 7 men. Users of only nasal ICS or injections of
CS for allergy/tendinitis are not categorised as users of OCS.
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Table 4 Mean age, FEV, in percent of predicted, current dose of inhaled corticosteroid (ICS) arid adjusted' mean difference of distal BMD Am\o.n,mv. vmwﬁoou different
categories of corticosteroid (CS) users and never users as reference in women and men reporting respiratory symptoms or ever use of asthma medication. Mean BMD

in never corticosteroid users was 0.437 and 0.554 in women and men respectively. Zo&-aasnmo_mm, Norway, 1997.

Adjusted mean &mwﬂo.n.oo in

. e Current distal bone density® Am\mENV x 107
Number Age (SD) m.m<._.e.\e dose ICS ‘Women — Men

Use of corticosteroid Women Men pred (SD) (SD) Diff. 95 % CI Diff. 95 % CI
Never 2,373 2479 48.6(172) 88.9(18.0) 0 0 0
CS — only nasal or injections® 606 515 503(152) 91.5(16.5) 0 -19 -6.8,29 wN -2.3,87
Previous® use of ICS with or without OCS | 378 222 47.5(16.6) 89.0(18.8) -5,1 -11.0,0.7 -39 -11.7,3.8
Current use of ICS (daily dose last week > 0 ug)

ICS only 420 443 57.1(16.5) 76.6(23.2) 600 (364) -11.5** -17.1,-6.0 -12.4*%* -18.2,-6.5

ICS and prednisolone courses during the last 2 yrs 305 183  589(14.3) 71.1(233) 777(528) -9.8¢# -162,-33 -83 -16.9,04

ICS and use of prednisolone > 6 Bosm.w_ 14 29  66.6(15.0) 57.3(25.0) 806(397) -28.5* -56.9,-0.7 -47.4%%. -68.3,-264
OCS for non-respiratory diseases 295 199 542(16.2) 85.8(19.1) -6.9% -13.4,-05 -5.0 -13.3,3.2

! Adjusted for age, square age, height, BMI, number of pack-years cigarettes, physical activity, work physical load, family history of osteoporosis, and in women years since

menopause and use of hormone replacement therapy. *These questions were only included in the interview for the last half of the study population (2.797 women and 2.338

men). *No use during the last 6 months, * p<0.05 **p<0.01. Results are not given for subjects having used ICS during the 6 last months, but not at the screening (62 women,

50 men), and subjects with missing answer-on OCS use (5 women and 3 men).
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distal BMD

Fig 2a dose.pzm:Graph-1 - Wed Jun 25 15:31:51 2003

Fig 2a Unadjusted (dotted lines) and adjusted distal BMD
with 95% CI by dose of ICS in 741 women and 658 men
reporting such use during the last week.
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Adjusted by age, square age, height, body mass index, physical activity,
work physical load, pack-years, use of oral corticosteroids, family
history of osteoporosis, and in women years since menopause and use
of hormone replacement therapy.
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distal BMD

Fig 2b duration.pzm:Graph-1 - Wed Jun 25 15:32:00 2003

Fig 2b Unadjusted (dotted lines) and adjusted distal BMD
with 95% Cl by duration of use of ICS in 741 women and
658 men reporting such use during the last week.
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Adjusted by age, square age, height, body mass index, physical activity,

work

physical load, pack-years, use of oral corticosteroids, family history of

osteoporosis,

and in women years since menopause and use of hormone replacement

therapy.
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Fig 2c cumdose.pzm:Graph-1 - Wed Jun 25 15:32:18 2003

Fig 2c Unadjusted (dotted lines) and adjusted distal BMD with 95% CI by cumulative
dose of ICS in 741 women and 658 men reporting such use during the last week.

distal BMD

0.40- S TR -~ Women

Ll 1
10 100 1000 10000 milligram
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Adjusted by age, square age, height, body mass index, physical activity,
work

physical load, pack-years, use of oral corticosteroids, family history of
osteoporosis,

and in women years since menopause and use of hormone replacement
therapy.
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Invitation to HUNT with Questionnaire I
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HELSEUNDERSOKELSEN
I NORD-TRONDELAG

Personlig innbydelse
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tidligere sykdom og om andre forhold som har betydning for helsa.Vennligst fyll

ut skjemaet pd forhdnd og ta det med til Helseundersgkelsen. Dersom enkelte
sporsmdl er uklare, lar du dem bare std ubesvarte til du mgter fram, og drgfter dem med
personalet som gjennomfgrer underspkelsen. Alle svar vil bli behandlet strengt fortrolig.

Flere steder i skjemaet ber vi deg oppgi din alder da eventuell sykdom inntrddte.
Hvis du ikke husker ngyaktig hvor gammel du var, skriver du et tall som er neermest det du
antar er korrekt.

Nar resultatene fra undersgkelsen foreligger, vil det veere enkelte som trenger ny
undersgkelse hos egen lege. Dette vil du fi beskjed om i det brevet som vi sender deg om

) dine resultater. Samtidig sender vi melding om resultatene dine til legen din. Det er derfor

om d gjgre at du i rubrikken helt til slutt i skjemaet oppgir navnet pd den allmennpraktiserende lege, kommunelege eller
det helsesenter som du gnsker skal ta hdnd om eventuell etterundersgkelse, og som vi skal sende resultatene til.

Med vennlig hilsen
Feloetjencoten ¢ Nord-Tngndelag ® Statens lelseundenspleloer ® Statens Tustitutt for Follelielse
DET HANDLER OM HELSA DI STOFFSKIFTE

5 porreskjemaet er en viktig del av Helseundersgkelsen. Her finner du spgrsmdl om

Aldg
Hvordan er helsa di na? Har du noen gang fétt pavist: forste gang

Bare eft kryss for heyt stoffskifte ar
for lavt stoffskifte ... .39 ar

lkke helt god - struma e 42 ar
annen sykdom i skjoldbruskkjertelen ar
Bruker du eller har du brukt

LUFTVEGSPLAGER noen av disse medisinene:
Thyroxin

Neo-Mercazole
Hoster du daglig i perioder av aret?
Hvis JA: Er du operert i skjoldbruskkjertelen

Er hosten vanligvis ledsaget av oppspytt? .. 14 l:l:’ Har du fétt radiojodbehandling..... 57
Har du hatt hoste med oppspytt i minst 3 mnd. MUSKEL/SKJELETT-PLAGER
sammenhengende i hvert av de to siste ara? l:l:, Har du i lapet av det siste aret veert plaget

med smerter og/eller stivhet i muskler
og ledd som har vart i minst 3 maneder
sammenhengende?

Sveert god

Har du hatt noe anfall med pipende eller
tung pust de siste 12 maneder? 16

Alder

NE| forste gang

Hvis NEI, ga videre til neste side overst.
Hvis JA, svar pé folgende:

&
Har du eller har du hatt astma? .... 17 r Hvor har du hatt disse plagene?

Har du brukt eller bruker du NEI
astmamedisiner? Skuldre (aksler)
Albuer

HJERTE-KARSYKDOMMER, DIABETES Handledd, hender

Alder Bryst/mage

Har du, eller har du hatt: forste gang

Hjerteinfarkt ar
Angina pectoris (hjertekrampe)..... 24 ar
Hjerneslag/hjernebladning ar
Diabetes (sukkersyke) ar

Qvre del av ryggen
Korsryggen
Hofter

Ankler, fetter

. . Hvis du har hatt plager i flere omrader i minst 3 mnd. det siste 4ret,
Hva ble resultatet siste gang du mélte blodtrykket ditt? setter du ring rundt det ja-krysset hvor plagene har vart lengst

Bare ett kryss
Begynne med/fortsette med blodtrykksmedisin.... 33 [] 1
Komme til kontroll, men ikke ta blodtrykksmedisin -
Ingen kontroll og ingen medisin nedvendig Hvis under 1 ar, oppgi antall mnd. . 71
Har aldri fatt malt blodtrykket Antall &r
Hvis 1 &r eller mer, oppgi antall ar.. 73

Hvor lenge har plagene vart sammenhengende?
Svar for det omradet hvor plagene har vart lengst Antall mnd.

Bruker du medisin mot hoyt blodtrykk?

Har plagene redusert din arbeidsevne det siste aret?
Bare ett kryss

Gjelder ogsé hjemmearbeidende. Bare ett kryss

) N Nei/ubetydelig I noen grad | betydelig grad Vet ikke
Far, men ikke n& O ] O O
Aldri brukt

IKKE |
Har du veert sykmeldt pga. disse ARBEID
Har en eller flere av foreldre eller - plagene det siste aret? 7
hatt hjerteinfarkt (sar pa hjertet) elier JA [NEI

angina pectoris (hjertekrampe)? ............ Har plagene fort til redusert aktivitet i fritida?
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Har lege noen gang sagt at du har/har hatt
noen av disse sykdommene:
Beinskjgrhet (osteoporose)
Fibromyalgi (fibrositt/kronisk smertesyndrom)
Leddgikt (reumatoid artritt)
Slitasjegikt (artrose)
Bechterews sykdom ..

Andre langvarige skjelett- eller muskelsykdommer

Alder

JA | NEI siste gang

Har du noen gang hatt:
Larhalsbrudd ar
Brudd i handledd/underarm
Nakkesleng (whiplash) ar
Skade som farte til sykehusinnleggelse ar

ANDRE PLAGER

I hvilken grad har du hatt disse kke  Litt
plagene i de siste 12 manedene?
Kvalme
Brystbrann/sure oppstat

ar

Mye
plaget plaget plaget

Treg mage
Hjertebank
Andened

ANDRE SYKDOMMER

Alder
forste gang

Har du eller har du noen gang hatt:
Epilepsi ar

Psykiske plager hvor du har sgkt hjelp ar
Kreftsykdom ar
Annen langvarig sykdom

DAGLIGE FUNKSJONER

Har du noen langvarig sykdom, skade eller

lidelse av fysisk eller psykisk art som ned- JA |NEI
setter dine funksjoner i ditt daglige liv? ... 112
Langvarig: minst ett ar

Hyvis JA:
Hvor r_nye vil du si at dine Lt Middels Mye
funksjoner er nedsatt? d: dsatt nedsatt
Er bevegelseshemmet ............. 13 [] [ |
Har nedsatt Syn .......c.ccceoecvenenene [ (] |
Har nedsatt hersel .... d | (|
Hemmet pga. kroppslig sykdom. | [ O
Hemmet pga. psykiske plager... 117 [] | O
MENN fortsetter overst neste spalte
BESVARES BARE AV KVINNER
Antall barn
Hvor mange barn har du fadt?......... 118
Sett 0 hvis du ikke har fedt barn
Hvis du har fodt barn, besvar:
Alder
Hvor gammel var du da du fedte
ditt farste barn? ..o, 120

Hvor gammel var du da du fadte
ditt siste barn? ........ccocecieniiiiciie 122
Besvares ikke hvis du har fodt bare ett barn

Hvor gammel var du da du fikk
menstruasjon? 124
Sett 0 hvis du ikke noen gang har hatt
menstruasjon

Fortsett neste spalte gverst

ar
ar

ROYKING

Roykte noen av de voksne hjemme JA |NEI
da du vokste opp? 126

Bor du, eller har du bodd, sammen med noen
dagligroykere etter at du fylte 20 ar? ...... 127

Hvor ienge er du vanligvis daglig Antall timer

til stede i roykfylt rom? ......cccvineees 128
Sett 0 hvis du ikke oppholder deg i raykfylt rom

Royker du selv?
Sigaretter daglig? ........cccovvereriininiicinnnns 130
Sigarer/sigarillos daglig? ........c.ccoeevueevnnns
Pipe daglig?......ccccoreererieriereecie e 132
Aldri roykt daglig .......ccc..... (Sett kryss) []
Hvis du har roykt daglig tidligere, hvor Antall ar
lenge er det siden du sluttet?............. 134
Hvis du royker daglig na eller har roykt
tidligere: -
Hvor mange sigaretter rayker eller Antall sigaretter
roykte du vanligvis daglig? ................. 136
Hvor gammel var du da du begynte & Alder
royke daglig?.......ccccervereeeenrseerserenens 140 ar

Hvor mange &r tilsammen har du rgykt Antall &r

daghig? ..o 142
KAFFE/TE/ALKOHOL

Hvor mange kopper kaffe/te drikker du daglig?
Sett 0 hvis du ikke drikker kaffe/te daglig

Antall kopper|

Kokekaffe
Annen kaffe

Alkohol:
Er du total avholdsmann/-kvinne? .... 1s0

Antall ganger

Hvor mange ganger i maneden drikker du
vanligvis alkohol? 151
Regn ikke med lettol. Sett 0 hvis mindre enn 1 gang i mnd.

Hvor mange glass gl, vin eller brennevin drikker

i n
du vanligvis i lapet av to uker? ol vin

glass glass glass

Brennevin

Regn ikke med lettol.
Sett 0 hvis du ikke drikker alkohol 153

FYSISK AKTIVITET

| FRITIDA

Hvordan har din fysiske aktivitet i fritida vaert det siste

aret? Tenk deg et ukentlig gjennomsnitt for &ret.

Arbeidsveg regnes som fritid
Lett aktivitet (ikke
svett/andpusten) ..... 159
Hard fysisk aktivitet
(svett/andpusten).... 160 I:_I |;| I:al C]

r3

Timer pr. uke
Ingen Under1 1-2 3 og mer

o o 0o 0O

UNDER ARBEID
Hvis du er i lennet eller ulennet arbeid:

Hvorledes vil du beskrive arbeidet ditt?
Bare ett kryss

For det meste stillesittende arbeid

(f.eks. skrivebordsarbeid, montering) ........ccccccvevevvvennnnes 161 [ 11
Arbeid som krever at du gar mye

(f.eks. ekspeditorarb., lett industriarb., undervisning) ........ [P
Arbeid hvor du gér og lefter mye

(f.eks. postbud, pleier, bygningsarbeid) ...........c.cccceveverens s
Tungt kroppsarbeid

(f.eks. skogsarbeid, tungt jordbruksarb.,tungt bygningsarb.) a
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HVORLEDES FOLER DU DEG?
Har du de siste to ukene folt deg:

Engod Sveert
Nei el
Trygg og rolig? ............. w2 [
Glad og optimistisk? ....
Har du felt deg:
Nervgs og urolig? ...
Plaget av angst? ..
Irritabel? ..............
Nedfor/deprimert?
Ensom? ..............

00000 O0s
00000 008

Her kommer noen flere sparsmél om hvorledes du faler deg. For hvert
spersmdl setter du kryss for ett av de fire svarene som best beskriver

dine folelser den siste uka. Ikke tenk for lenge pé svaret - de spontane

svarene er best

Jeg gleder meg fortsatt over ting slik jeg pleide for 169
Avgjort like mye ........... [0+ Barelite grann ............. s
Ikke fullt s& mye .......... [J2 Ikkeidet hele tatt ....... (A

Jeg har en urofolelse
. som om noe forferdelig vil skje 170

| Ja, ognoe sveertille ... (11 Litt, bekymrer meg lite . [Js

Ja, ikke sa veldigille ... (12 Ikke i det hele tatt ........ s

Jeg kan le og se det morsomme i situasjoner 171
Like mye na som fer .... (11 Avgjort ikke som for .... [1s

|| Ikke like mye na som for 2 Ikke i det hele tatt ....... s

Vljl Jeg har hodet fullt av bekymringer 172
Veldig ofte .........coo....... C11 AVOQ il v s

Ganske ofte ........ccueee [J2 Engangiblant ... e

Jeg er i godt humor 173

Al oo, [(J+ Ganske ofte .....coeeee. s
Noen ganger .............. 2 Fordet meste ... e
Jeg kan sitte i fred og ro og

. kjenne meg avslappet 174

Ja, heltklart ................ CT1 Ikke s& Ofte ....ovooeveanee s

| Jeg foler meg urolig som om

jeg har sommerfugler i magen 176
_ Ikke i det hele tatt ........ L1+ Ganske ofte ... s
. Fratid til annen .......... [J2 Svertofte ..oooeeeeeeee. a

Jeg bryr meg ikke lenger om hvordan jeg ser ut 177
‘ Ja, har sluttet & bry meg[] 1 Kan hende ikke nok .... (s
 Ikke som jeg burde ...... (12 Bryr meg som fer ........ s

j Jeg er rastlos som om jeg stadig ma vaere aktiv 178
~ Uten tvil sveert mye ... (11 Ikke s veldig mye .......
Ganske mye................. [J2 Ikkeidet hele tatt ........

Jeg ser med glede frem til hendelser og ting 179

. Like mye som fer ........ O+ Avgjort mindre enn for . [s

Heller mindre enn fer ... (12 Nesten ikke i det hele tatt[ 4

Jeg kan plutselig fa en folelse av panikk 1so
Uten tvil sveert ofte ...... I Ikke sa veldig ofte ....... s
Ganske ofte ................. Oz Ikke i det hele tatt ........ O

Jeg kan glede meg over gode boker, radio og TV 181
(0 - Y LT 1 Ikke S& Ofte ..ovvoveneenes |
Fra tid til annen ........... [z Sveertsjelden .............

Sl abihonenronndl o )

UTDANNING , ot s
Hvilken utdanning er den hoyeste du har fullfort?

Grunnskole 7-10 ar, framhaldsskole,
folkehagskole

Realskole, middelskole, yrkesskole, 1-2 arig
videregaende skole...........coccrreecerrerinencnnninnnns

Artium, gk.gymnas, allmennfaglig retning
i videregdende Skole ........ccoeveeveerienieivenenieniene

Hegskole/universitet, mindre enn 4 ar ...............
Hegskole/universitet, 4 ar eller mer ..
ARBEID ..

Hva slags arbeidssituasjon har du na?
Ett eller flere kryss

Lennet arbeid
Selvstendig naeringsdrivende...

Heltids husarbeid

Utdanning, militeertjeneste ............cccceicininens
Arbeidsledig, permittert ...........ccoocviiiieniins
Pensjonist/trygdet...........ccocevnininiinninicin,

Hvor mange timer lgnnet arbeid har du Antall timer
i uka? 189

NEI

Har du skiftarbeid, nattarbeid eiler gar vakt?

Nar du tenker pa hvordan du har det for tida,
er du stort sett forngyd med tilvaerelsen
eller er du stort sett misfornoyd?

Bare ett kryss

Noksa misforngyd ...
Meget misforngyd....
Sveert misforngyd.

Hvis denne helseundersgkelsen viser at du bor
undersokes narmere, hvilken allmennpraktiserende
lege/kommunelege onsker du skal foreta under-

~ spkelsen?

193

Skriv navnet pa legen her:

Ikke skriv her

IE 332 5201 - 50.000 - 09.96



Appendix 2

Questionnaire 11
Women 20-69 years
Men 20 — 69 years
Women 70 years and older
Men 70 years and older

Questionnaire I1I — Lung
Version I used 15" Aug 1995 — 27" Jan 1997
Version II used 28" Jan 1997 —Nov 1997

Questions at the interview
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SKJEMA FOR KVINNER
hunt 20-69 AR

Helseundersokelsen i Nord-Trondelag

Takk for frammgtet til undersokelsen!

Vi vil ogsé be deg fylle ut dette sparreskjemaet. Opplysningene vil bli brukt i starre forskningsarbeider om fore-
byggende helsearbeid. Noen av sparsmélene likner pa spersmal du har svart pa i det skiemast du fylte ut
heime og leverte ved frammate til helseundersgkeisen. Det er likevel viktig at du svarer pa alle spgrsmélene
ogsé i dette skiemaset. Det utfylte skjemaet returneres i vedlagte svarkonvolutt. Porto er betait.

Alle opplysningene er underlagt streng taushetsplikt.

Hvis du ikke onsker & besvare sparre-
Vennlig hilien sllgljemaet, sDeft Ilqyss h;r og returner
i Noad- 7,‘"“{‘1“7 skjemaet. Da slipper du purring.
Jeg onsker ikke & besvare skjemaet O

Hvem bor du sammen med?
Ett kryss for hver linfe og angi antall

OPPVEKST

I hvilken kommune bodde du da du fylte 1 &r?
Hvis du ikke bodde | Norge, oppgl land i stedet for kommune.
| 1

i
ARBEID

Névaerende eller tidligere arbeid:

Hva slags inntekisgivende arbeid har du og event. din
ektefelle/samboer? Huis du/dere ikke har Mntsktsglvende ameid
né: Oppyl det siste yrketl. /

Hvor mange av barna har plass | barnehage?.......¢

Hvilken type bolig bor du i? Bare eft kiyss
Eaboic il

Hvor stor er din boenhet?

Er det heldekkende tepperistua? ..o
Er det heldekkende tepper pa ditt soverom?........
Er det katt | boligen?

Er det hund i boligen?

Er det andre pelskiedde dyr eller fugler | boligen?

1 0O 00
8

L

&

J
l
&

Hvis du NA ikke har inntektsgivende arbeid eller du ikke
har heltids husarbeid: G4 til BOLIG.

Har du | lgpet av de siste 12 manedene

&

OOOO0O000s |
DO00000008 |

Or&

&

Har det | lopet av det siste dret hendt at husholdningen
Mrmwmmmémwﬁw 4t mat,

&

Har du | lapet av de siste 12 ménedene
vurdert & skifte yrke eller arbeidsplass?

Of 0OD OO

2
&

Er arbeidet ditt & fysisk ansirengende at du ofte er siiten
| kroppen etter en arbeldsdag? Bare sit kiyss «
 eitid

Tell ikke med de du bor sammen med, men regn med andre
siekininger

' m:mmcnts&myskommmnogmﬂmk

, mmacnmm@gm“ i Foler du at du har mange nok gode venner?

Hvor ofte tar tm vmﬁwis del i foreningsvi

ag, politiske lag, m&i allor
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¥ Svar ut fra neermiljpet, dvs. nabolagetigrenda: Har du | iopet av de siste 12 ménedene vert hos:
Eitt kryss for hvert sparsmal EH kryss pé hver linje
Jeg foler et sterkt fellesskap med de som bor her « aﬁmwﬁﬁswmm{mmum@m
o Wy B B R W
Selv om noen tar inftiativ, er det ingen som blir med pé
det som settes | mmg her o

Usikker 4 Delvis
e e A m

Hvis jeg fiytter herfra, vil jeg lengle tilbake o
i WS[}
uenig

&

8

0
oo g

i
{
bk

be(#mieg&
Wwﬁayﬁms{mm&smw&agt}

snig
mmimmwp&hmnmm 8
C Delvis r ﬁ%ﬁfgﬂj Delvis r1 _ALKOHOL
- verig " Hivis du er totalavholdskvinne: Ga il KOSTHOLD.
Hérmswg;mher,srmm&f&mtkmm EN kiyss for hver sparsmél
Heit - o Delvis - Usikker~  Delvis 1~ Helt Har du noen gang foit at du burde
enig g uenig redusere alkoholorbruket ditt?

Det er vanskelig & 1& kontakt med folk her » Har andre noen gang kritisert
Delvis r alkoholbruken din?

Har du noen gang folt ubehag eller
Det er godt samhold her o skyldfolelse pga. alkoholbruken din?

%ﬁ w& Uslidker mﬁ Har det 4 ta en drink noen gang veert det forste
du har giort om m&m@mmﬁmmme,
Ingen orker 4 ta initiativ 1il noe lenger her « kurere bakrus eller som en oppkvikker? ...
— - KOSTHOLD

Hvor mange méiltider spiser du vanligvis
Folk trives godt her s daglig (middag og brodmaéitid)?

Helt . Delvis n Usiidear O Delvis N
enig uenig Hvor mange dager | uka spiser du varm middag?

00 0000

g 0Of 0§ 0OF

enig

r-‘otk her kan ha store problemer mn at naboen vet noe o Hva slags type brod (kjopt eller hjemmebaki)
Helt -y Delvis —  Usikker Delvis n spiser du vanligvis? Innfil to kiyss
eriig enig uenig mﬁa Fint  Knelpp- Grov- Knekke-
Brodtypen ligner Loff bred bd bred  bwd
Det er alitid noen som tar initiativ til 4 lose nedvendige
ODW e Hva slags fett blir vanligvis brukt | din husholdning?
WE} wi e e g Ett kryss for matiaging og eft kryss forbrod  TH matiagihg P4 bred
Bruker lidee smir eller margarin w1 e
Folk snakker te med hverandre her o Meleriemar ..o
mmt wmz Usikker — , Delvis [, Hard margarin.

SYKDOM | FAMILIEN

Kryss av for de sieldningens som har sller har hatt noen av MEDISINBRUK

sykdommene. Kryss av for “ingen’” hvis ingen av slekiningene

har hatt derne sykdommery: Evt. flere kryss pé hver linje ’ Har du | deler av de siste 12 méneder brukt Ja
noen medisiner daglig eller nesten daglig? ......a [

Huils «Ja»:
Angl hvor mange méneder du brukie folgende
medisiner: Sent 0 hvis du ikke har brukt medisinene

iAntali mindr.

.
£
0
"
n

B8N 18

T

—
L

0 00000

o0 Ononaoin
N AEEEEE

il EEEEEE
IO

o 0
Ll

Ll
[
i

l

Hvor ofte har dus brukt avsiappende/bercligende
madism eiler sovemedisin den siste méneden? e
- » san hver uke %{%3

LIg
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HODEPINE

Mar du veert plaget av hodepine Antall anfall

iopet siste 12 méneder? siste 12 mnd.
i!a. am:!;:; (mégr;nze} e ;"u:]r e Har du smerter | beina nér du er | ro?

Ja, annen slags hodepine.... [z Er smeriene verst ndr du ligger i senga? ............. 2 L ]

Nei
;’ Hois <Niols: G i MUSKEL /SKIELETTPLAGER | BF SIDOR KONt v Smrine? ..
Fér du mindre vondt nér beinet ligger heyt? ........

m%dagsrlpr.m:odwdumm
Mmamw 7ti14dager 12 Merenni4d.[ls 88 Far du mindre vondt nér beinet ligger iavt,

Hvor lenge varer hﬂm vanligvis hver gang? »: f.eks. om beinet henger utfor sengekanten? ........
Mindre enn 4 tmer (' 4 timer-3 dagn (12 Mer enn 3 degnl 13 Bedres smertene nar du stér opp og gr lit? ...,

Hvor ofte er hodepinen preget av eller ledsaget av:
Ett kryss pé hver linje Sjelden Avogti Ofte MENSTRUASJON
eiler aidii

Har du menstruasjon fremdeles?...................... m LT

halvsidighet, vekselvis h. og v. side
smerter | «hele hodets
kvalme

iys- oglelier lydskyhet ,

synsforstyrrelser for hodepine
Hvor mange tabletter/stikicpilier
mmmdlmIMWmmm Har du innsatt spiral n&?
Skriv 0 hvis du ikke har brukt medisinen.

Caforgot | | Anevan [ | imigran [ ]

Hvis «Nei»: Hvor gammel var du da den sluttet? - L *

Ja Nei Vet

Ooooohooc
Oooaonnoac

Er du gravid nd?

Nér hadde du siste menstruasjon?

MUSKEL-/SKJELETTPLAGER Husker du ikke dag, bare angi méned og 4r,

Har du hatt plager (smerter, verk, ubehag) | husker du bare &r, angi 4r.
muskier og/eller ledd | den siste méneden? - ig %ei
Hvis «Ja»; Hvor har du hatt disse plagene (ett eller ﬂe;; : § Menstruasjonen din de siste 12 maneder:
kryss) og omtrent hvor mange dager tilsammen var du
plaget?

Andaii

Plager (Sett kryss) dager Har du det siste dret halt regeimessige menstruas oner?

At sjonen har vart like lenge hver gang i Usikier
med ke lange mell o0

Hvor mange dager hadde du blodning siste 72/ dagel
gang du hadde menstruasjon?

T Wandiedd/hender s

T Hofter 2 Hvor mange dager var du uten bladning ’?ﬂ@i‘%
meliom nest siste og siste menstruasjon? ... s ——

""" Dersom flere kiyss: Sett ring rundt Har menstruasjonen din det siste aret uteblitt Ja Nei
SRS OE U s Y i mer enn 3 maneder uten at du var gravid? = L |

Ja 1 Hvis «Ja»: Hvor mange méneder i trekk har du A”’aﬁ—’ﬁ%
--------------------------- 97k f veert uten menstruasjonsbledninger? ........... 20—

288

Hvis «Ja»: Oppsekie du lege?
SMERTER | BEINA b .
Har du sér pa t4, fot elier ankel
som lkke vil gro?
Har du smerter | det ene eller | begge ; e :
beina nér du gar? ol i Menstruasjonen tidligere (dvs. for de siste 12 manedene):

Har du oppsakt lege p.g.a. smerter | beina?

H

| Hvis «NEi» pa disse spersmélene: G4 il MENSTRUASJON

Har menstruasjonen din tidligere uteblitt Ia Ne'
uten at du var gravid? :

; Hvis «Ja»: Hvor lenge og hvor ofte var den borte sammen-
Forsvinner smerten nér du stér stille en stund? s | hengende? Sett kryss eventuelt flere steder

Mé du selts deg for at smerten skal gé over? 2. |
Hvor gier det mest vondt? 1 kyss 205

Fot( ] tegg [} tar ] Hotte [
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OPERASJONER { UNDERLIVET

Har du noen gang blitl operert i

Vet
ikke
uderbalte, ... 27 [

Nei
0

Hvis «Ja»: Kryss av for hver operasjon:

Flemet deler av sller bare én eggsiolk......z
Flemst begge eggstokkene {fotalt} ............ P

Hvis du har flernet begge eggstokkene, hvor
gammel var du da? ..

Jo  Nel Vet
s

Hvis du har ﬁems& hele livmom\, hvor qsmmei
var du da? .. . .

P-PILLER

Har du noen gang brukt p-piller,
minipiller inkiudert?

Hvis «Ja»: Hvor gammel var du forste gang
du brukie p-piller?

Hvor lenge har du brukt p-pitier | alt?
Hvis under eti &r, antall méneder 312

Bruker du p-piller na?

Hvilket merke bruker du? se |

Har du noen gang brukt medisiner som inneholder ostro-
gen? Vanlige navn pé slike medisiner er: Cyclabll, Estraderm,
Kilogest, Ovesterin, Progynova, Trisekvens.

Hvis «Ja»: Hvor gammel var du forste gang du fikk
gsirogenmedisin, og omirent hvor mange &r brukte du

slik medisin? O - Aniaf
alder &

Hvis du bruker ostrogenmedisin né, hvilket

merke bruker du? = |

PROBLEMER MED A BLI GRAVID
Har du noen gang provd | mer enn ett ar
Hyis «Ja»: Hvor gammel var du forsie gang
du hadde problemer med & bii gravid?

Har du noen gang oppseki lege ford! du hadde Ja Nel
probiemer med & bii gravid? .. N

Hvor mange ganger har du veert gravid totalt?

Regn med alle svangerskap, spontane eller sely- |
besternte aborter, s& vel som fadsler (ogsé dodfedsier) s | hdud

Hvormange barn hardufedt? ... 338 L,_m

Fyil ut for hvert bam (de ferste 7) opplysninger om fadselsér og
omtrent antall méneder du ammet hvert bam og antall maneder
menstruasjonen din var borte etter fedselen (fylles ut ogsa for
dodfedte eller for bam som er dede senere | livet).

Bam  Fedselsdy Antel Antak
méneder med blodningstrie
miéneder

URINLEKKASJE

Har du ufrivillig urinlekkasie?
| Huis «Nei»: G4 til KALK | KOSTEN ...

Hvor ofte har du urinlekkasje? o
sieldnere enn en gang pr. méned ..
en slier flare ganger pr. méned ..
an eller flere ganger pr. uke

Hvor mye urin lekker du vanﬂgvis hver gang? s
draper eller fite [ sma skvetter [ store mengder [

Har du Jekkasje av urin i forbindelse med
hosting, nysing, latter, inge B ....cccovneiiinnnns

Har du lekkasje av urin | forbindelse med
plutselig og sterk vannlatingstrang?

Hvor e har du hatt urinlekkasje?
o5 4r s1w0a [ overtoar [

Har du soki lege pa grunn av uriniekkasje?

Hvordan opplever du lekkasjeplagene dine?

KALK { KOSTEN OG KOSTTILSKUDD

Hvor mange glass melk (alle sorter, ogsé drikkeyoghurt}
drikker du vanligvis dagklg" Baie eft kiyss 38
.. am 1-2gass....J?°
3 eller mer ... L1 ¢

Hvor mange bredskiver med kvitost spiser du vanligvis
daglig? Bare ett kryss .
1-2 sidver ... [1°
Windre enn en .. 3eliermer.. []*
Bruker du vanligvis noen av disse kostiilskuddene?

388




HVORDAN DU HAR HATT DET

Har det noen gang | lopet av diit liv veert sammen-
Angl hvordan du har fait Nowr C&%W ;.«w dot hengende perioder pé 2 uker elier mer da du:
deg den siste maneden: Al W fwite deg depriment, irist og nedior

i gotlt humer seo [ ] U hadde problemer med matlveten elier spiste alt

i ciéiriig humpr O i L.,i Sor lite 0
var plaget av kraltleshet eller mangel pé oversiudd
virkellg bebreldet deg selv og fulte dag verdiiss ...
hadde problemer med & konsenirere deg elier
vanskelig for & 1a beslulninger ..
hadde mingt e av de problemenes som er nevit
ovenior samiidig

Ea‘tkrysspéhverwe

Sveert  Ganshe Ganske Svernt
Er du rask il 8 oppfatte ey ey gk sk
et humoristisk poeng? s [ ] . O

Er du enig | at det er noe ansvarslest over folk som
stadig prover & veere morsomme? s

HVORDAN DU SER PA DEG SELV
Folk ser pa seg selv pé ulike méater. Kryss av for hvert utsagn
hvor enig eller uenig du er. Ett kryss p4 hver linje

Sveert Svesrt
enig  Enlg Usnlg uenlg
Jeg har en positiv holdning

HImegselv . ..o wll 1O
Jeg foler meg virkelig ubrukelig o

il tider O o o
Jeg foler at jeg ikke har mye .

& vaere stolt av I 0 S N
Jeg gir uttrykk for mitt sinne, og andre mennesker vet at Jeg foler at jeg er en verdifull

jeg er sint s on, i allefall pé lik linje
Nesten &ldn ...coonnevernnec| Ll v i . : 0O

%WW ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Ll Ja, ab8OWR .cooccsmmssssees

Er du en munter pefsun?m

Seitt kryss pa det svaret som best beskriver deg i forhold til de
to pastandene nedenfor:

Synes du at du har funnet et virkelig
betydningsfullt innhold | livet ditt? .......c...o.ovceve... a6 b Lo

Foler du at du lever fullt ut?

Jeg koker av sinne, men leg viser det like til andre s

HVORDAN DU FOLER DEG NA

Seitt kryss i den ruta utenfor det svaret som best beskriver
o dine folelser den siste uka. Bare eit kiyss
Er du vanligvis glad eller nedstemt? s«

Hvor mange timer tlihringer du vanligvis i
liggende stilling | lapet av et dogn?
{nattespvn, middagshvil)

Hvor mange timer tiibringer du vanligvis | e
sittende stilling | lopet av et dogn?
{arbeid, malider, TV, bl €1C.) oo 390

Hvor ofte er du plaget av sovnioshet?
Aldd, slier nosn 4 genger | dret .

1-2 ganger | méneden
Crmirent 1 gong luke
Mer ann en gang | uke

Har du | det store og hele en rolig og god foleise
inne | deg? «»

Har du siste ér veert plaget av sovnigshet
siik at det har gétt ut over arbeldsevnen?

Har du | lopet av siste méned hati innsovnings-

Har du | lopet av siste méned v&knet for tidlig og kke
it sove iglen? Bare ett
Av ag |

Ciarehs ghork 0F ODPIBIL ovorcnsarsiomassssrososiesssassessonss [
Béde ~og : L
Ganshe bl og sliten
Tewtt op sliten

i

Har du | lopet av siste méned veert plaget av

nervpsitet (irmitabel, urolig, anspent elier rasties)? «s
Mesten hels da
Ofte
Avogl
At
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SKJEMA FOR MENN
nt 20-69 AR

Helsounderspkelsen | Nord-Trondelag

?”akk for frammuatet il undersokelsen!

Vi vil oged be deg fylle ut dette spprreskiemast. Opplysningene vil bli bruld { sterre fmnsngsamaer arn fore-
byguende helsearbeid. Noen av spursmalens likner pa sporsmdl du har svart pd | det sijemast du fylte ut
heime og leverte ved frammpte Yl helseundersekelgsen. Det er likevel viklig at du gvarer pé alle sporsmélene
oysd | dette skjemaet. Det ulfylte skjemaet returmeres | vediagte svarkonvolutt, Porto er betalt,

Alle opplysningene ar ummm strang mwmmm
Hyvis e &i&kw anskear ?zer baggva;;gm%;m
Mé;mmmw?m@ skiomaet, Da siiper o porming.
Slatons Inslitstt for Golhoholie  Statens helieunderighelior Jeg onsker ikke & besvare skjemast ()

Hoowen Do o sammen i ?
Ett kryss Tor bvar linje og angl antall

Extetelle/sambosr
Andrs personer over 18 4r .
Parsoner under 18 &r

ooy e oy borne by pless L bermehage

Hvlimn bype boie oy vlu | Bare et kryss
Ensboligivilla

BlokkAerrasselsiliohst
Rekkehus/2-4 mannsbolig |

YWewrowrardn ool

Underordnet funksionser {% aks. butikk, Er ol heldekbends oper falus?

kontor, off, Henester) Fr ool belcebhkenos lopoer pd din mmmm‘?

Faglunksionser (Leks, sykepleier, tekniker, By oot kot bolioen?

tamrer Erooet v | boligen?

gwgmﬁm stilling | oft, sller prival virtksomhet Er tiet andve pelabiodds @yy @%%W ?%}@@@?‘ % m%%gm’?
or

Gardbruker eller skogeier

Fi

-

Botter du noen oy lolgende offeniline vislawr?

Sykepenger/sykelann/rehabiliteringspenger

endig neeringsvirksombet
Yielser under yrkesroliel attloring

Har ikke veert | innleklsgivende arbeld

Huis du NA ikke har inntekisgivende arbeid eller du iike
har heltids husarbeid: G4 til BOLIG,

D00 ooonn o

&

COoOOO0Onos
OOOOO0nnog

By et vensher vt b e g lmpende uigl
bolin og Uheene ) Bare eltkryss w

Wier enn 8 uker [s Ja, en sjelden gang

gk

Hegn med de du kan snakke forl
sorm kan g deg WWI@)W&MW?M ,,,,, 82
Teoll ikke road de ou bor sammen med, men regn med andre

slekininger
Folor gu ot du bey misnee nok o

Hvor ofte e e vendipvis ol Hlnvendnnevie
Leks, syiiubb, retisiag, politisle lng, rell
andes toreningn Ve

Alg, elier nosn 14 wwgimiﬁ* Omi

12 t | mdneden ...
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Svar ut fra neermiljeet, dvs. nabolaget/grenda.

Ett kryss for hvert sporsmal

Jog fwler ot sterld Tellesskap med de som bor ber »
Helt Delvig Usikker Dalvis
enig e erig L (s uenig SE uenig

Selv om noen ey Inltlatly, or del Ingen som bllr med ph
dot som selies lgang e w

Helt Delvis Usikker Delvis | Helt
enig - enig U = uenig o yenig

mmwm%mmmﬁm "
%@i—j ggzws ] Usikker mmiﬁ ?ﬁ%g O

Hhan han e siole pb hverandre her w

Delvis Usikker Delvis
wigm enig - U uenig O

mrmngmm grdut sl 4 4 folkmed
Delvis Lisikker Dalvis Helt
EeL . L U e e

Helt
uenig »

Dot o vanshells 4 10 konlold med ol et w0
Helt Delvis Uisikker Delvis
enig t anig U E:i uenig L

Mwmmmw %
Helt Usikk Delvis
oD e L] ol B W

fngen orker § e Initletly 4 noe lenger her »
Helt Delvis Usikker Delvis
g enig o O uenig L

Helt
uenig U
uem%g a

vl
mmzwmwm

L M M ey W g B g W
mxmmmmmwmmmmmw
o Mg oy W e M g B
Dot or sllild noen som Yoy Indtietly 91 4 loee nodvendipe
GppEnYer BT« y

%Eﬁi gﬁsm umﬁ amsg{:}

mzmmmmmmmma
%[}4 %Ua mw: iﬁ{j&

mw%%%&%mhx%%h&zmm
sykdommene. Kryss av for «ingen» hvis ingen av slekining-

o
a
O
]

0 0 oonood
0 0O 0ooood
0 0O oooood
O 0 000oood o
O 0 oooood

Helt 4 |

%wduiiaw:w%a% iZmémma waprt o

Ett keyss pé hver linje Ja Nel
alimennprakliserende lege (kommunelegs,
privatpraktiserende lege, tumuskandidat)

bedrifislege
tage ved sykehus {uten at du var innlagt) ...
annen legs

fysioterapeut

kiroprakior
hompopat
annen behandier (naturmedisiner, folsoneterapeit,
handspalegger, “healer”, "synsl’, 8.1} cocnnn

| Hvis du er totalavholdsmann: Gé il KOSTHOLD,

Ett kryss for hver sporsmél
Har du noen gang foll o du burde
rodusere slhoholiorbrdlet 917

oy svdre noen gang Wwitleent
allwholbruken din? ...

Har du nown geng ol ubeiug oy
shyldivieise pye. sliwholbruken din?

Har det & s on drink noen gang vert det lorste
oo ey glort om morgenen for & ros nervene,
hurere bakrus sller som on opphvilhar?

mwmmw méltider sploer du vaniigvls

daghy (middeg o bredmiitid

Hvor mange deger | ulke splesr du varm middag?
Hva slags type brad (Kopt elier hlemmebaid)
aplaer du vanligyis? Inotl to kryss.

Fint  Knsipp- Grov- Knekke-
Lol brod  brod  bred  bed

Hva slags fell bl venligvis bruld | din husholdning?

Ett kryss for matlaging og eft kryss for brod ?‘?i P4 brod
Bruker jkke smor elier margann

Har du zmmmmmmmu
aoen medisiner daglly elier nesien daglig?
Hyis «Jan:

Angl hvor mange mineder du brulde lelpende
matislner: Sett 0 hvis du ikke har brukt madisinens

sttt s

sligends
mmmmammmmvw
Daglig. "1+ Sisldnere enn hver uke L3
Hver uke, mmmm 12 Aldri s




Antall anfall
siste 12 mndr, 2

Pl oy mindlen v

o har gy i Phr du e v
14 dager [l 2 Merenn 14d. L) g

forstorret prostata
prostatakraft,

o side
ogv. side

. - du glenno

sterilisering ...
tatt vevsprove (biopsi) av prostala
Kirurgisk fiarning av prostata thelt eller delvis)

De neste sporsmélene gjelder siste méned
Hare ot kryss for hvert hver sparsmal

I

slukint varniatn

[ Omirent annenhver gang ...
Ormtrent 1 av 5 ganger ... .12 Omtrent 2 av 3 ganger
Omtrant 1 av 3 ganger ... L1? Nesten alitid

Lt Omtrent annenhver gang ...
Omirert 1 av 5 ganger ... L2 Omtrent 2 av 3 ganger
Omtrent 1 av 3 ganger .... [1® Nesten altid

Skuldre/aksler ......n & »
1o el av r ingh

5%5‘ Omirent annenhver gang ...
Omitrent 1 av 5 ganger ... LJ? Omtrent 2 av 3 ganger
Omtrent 1 av 3 ganger ... L1® Nesten alitid

van 2
........................... v L Omtrent snnenhwer gang ...
Ankder/fottor Omirent 1 av 5 ganger ... 12 Omtrent 2 av 3 ganger

Dersom Here kryss: Sett ving nundt 3 .
dor P vae verst Omirent 1 av 3 ganger .. L13 Nesten alitid .......... .

[} Omirent annenhver gang ...
Omitrent 1 av 5 ganger ... 12 Omtrent 2 av 3 ganger
Omirent 1 av 3 ganger ... L) Nesten alid .o

; for
o k37 Chotrent annenhver gang ...
Omtrent 1 av 5 ganger ... L.J# Omirent 2 av 3 ganger
Omtrent 1 av 3 ganger ... [1® Nesten aiitid

# for & lote vennot? m
2 ganger....... LJ* 4 ganger
[Je aganger....[1» 5 gangereller mer

W
Yaore maget godt fornoyd .U 'Vasre for
Veere fornpyd [levenrs mistorneyd
Fot[] Leggl] tar[] Hofe[] Vesre for det meste tifreds [ 1*Ha det forferdelig
Ha blandete felelser .........L 4
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Noen (Ganske Fordet

gangsr  ofte  moste
| godt hurmor Eﬁ@ Ll L)
i darlig humer .o L1 [ " &

Sveprt  Ganske Ganske Bveert
treg ey rank rank

= n

of nos ansvarsiont over folk som
Vare morsommne’ ue
Net, slott ke .o L Ganske enig .o
inoenorad o b2 Ja, sbsolutt

B clu on munier perey
Mal, slolt ikke

. Ganske munter ...
tnoengrad i

Ja, absolutt

Sett kryss pé det svaret som best beskriver deg | forhold t de
to pastandene nedenfor:

ke for el ploe, o0 sndiee mennesher vol it

WLt Ganskeofte o [
NOBH QANGES oo LT Nesten alltid o [

W ninne, men g i arien,

Nestonaldrl ... L' Ganskeofe ... LP
Nestenalifd ... .. . Lk

Nosn ganger ...,

Aatult torer

Aldr, eller noen ta ganger | dret

1-2 ganger | méneden
S e L L
Mer enn en gang | uka

Geviabel, wilin,
MNesten hele tida

folte deg depriment, trist og nedfor...

hadde problemer med matlysten eller spiste alt
for lite .
var ?Eﬁg&? asr kraﬁfswh&? slier mangel pa overskudd 1.
virkelig bebraidet deg sely og folle deg verdilos .

hadde problemer med & konsentrers z:fag aller

 vanskelig for 4 ta beshutninger ...

hadde minst re av de pmb amasma sc}m er raamt
oventor samitidig.... Ve

Folk ser pa seg selv pa ulike mater. Kryss av for hvert utsagn
hvor enig eller uenig du er. En kryss pé hver linje

Sveprt Sveert
enig  Enig Usnig uenig

0

du et gu her Tunne el vinlellp
ciningatll ool Hilvel g7

Powrou et dulover T s

Bett kryss | den rula utenfor det svaret som best beskriver
dine falelser den siste uka. Bare ot kryss
Er du vantiovie glod ollor s s ms
Bveert nedstent hss e
Madglenmt . ..., ..
Moksé nedsternt
Bade ~ og
Moksé glad ..o,

Nasten hole ida ... inminisnninns
Ofte .......
Avoolll ...
Aldri.....

M&gm sterk og opplagt
Sterk og opplagt
Ganske sterk og opplagt
Bade - og
Ganske trott og sliten
Trott og sliten
Sveert ot og sliten ...,

ﬁg«‘h’fs




SKJEMA FOR KVINNER

hunt 70 AR OG ELDRE

Helseundersokelsen i Nord-Trondelag

Takk for frammagtet til undersokelsen!

Vi vil ogsa be deg fylle ut dette sparreskjemaet. Opplysningene vil bli brukt i starre forskningsarbeider om fore-
byggende helsearbeid. Noen av sparsmalene likner pa spersmal du har svart pa i det skjemaet du fylte ut
heime og leverte ved frammate til helseundersgkelsen. Det er likevel viktig at du svarer pa alle spgrsmalene
ogsé i dette skjemaet. Det utfylte skjemaet returneres i vedlagte svarkonvolutt. Porto er betalt.

Alle opplysningene er underlagt streng taush;tsplikt.

Huvis du ikke ensker & besvare sporre-
skjemaet, sett kryss her og returner

J/eﬁef;enm < /Va/ul— 7a¢&ufe£z‘7 skjemaet. Da slipper du purnng
Statons Institutt for Folhohelie  Statens holieundersghelion Jeg ansker ikke  besvare skjemaet O

Dato for utfylling av skjema:

OPPVEKST

I hvilken kommune bodde du da du fylte 1 ar?
Hvis du ikke bodde i Norge, oppgi land i stedet for kommune

BRUK AV HELSETJENESTER

Hvilken type bolig bor du i? Bare ett kryss
Enebolig/villa
Gérdsbruk
Blokk/terrasseleilighet
Rekkehus/2-4 mannsbolig
Trygdebolig/aldersbolig/servicebolig
Sykeheim/aldersheim
Annen bolig

Hvor stor er din boenhet?....................c....c..... 2

Ja Nei
Er det heldekkende tepperistua?......................... 2 1 O
Er det heldekkende tepper pa ditt soverom?........
Er det katt i boligen? ...........cccooiiiiiiiiee Kl
Er det hund i boligen?.......................
Er det andre pelskledde dyr eller fugler i bollgen‘?

Hvem bor du sammen med? Ett eller flere kryss
Ektefelle/samboer Sgster/bror
Barn/svigerbarn Annen familie/slekt
Bor alene

Kryss av for de slektningene som har eller har hatt noen av
sykdommene. Kryss av for “ingen” hvis ingen av slektningene
har hatt denne sykdommen. Evt. flere kryss pa hver linje
Far Bror Soster Barn Ingen
Hjerneslag eller
hjermnebledning (0 T A T S B
Hjerteinfarkt for
60 ars alder

Allergi
Kreftsykdom..
Heyt blodtrykk
Psykiske plager
Osteoporose
(benskjarhet)
Diabetes
(sukkersyke)
Alder da de fikk
diabetes

Oooooon o
OooOoon
ooooon

3
o
t

|
]
.

Har du selv hgysnue eller neseallergi?................ 10e [ ]

URN:NBN:no-3454

Har du i lopet av de siste 12 manedene veert hos:
Ett kryss pa hver linje
allmennpraktiserende lege (kommunelege,
privatpraktiserende lege, turnuskandidat)
lege ved sykehus (uten at du var innlagt) ..
annen lege ...
fysioterapeut.
kiropraktor ....
homgopat
annen behandler (naturmedisiner, fotsoneterapeut
handspalegger, “healer”, “synsk”, €.L.) c.coccverrierens

Ja Nei
Har du veert innlagt i sykehus de siste 5 ara? ...z [] []

Hvis «Ja»: Svar ut fra siste gang du var innlagt
Synes du at du ble utskrevet for tidlig, i passe tid eller
for seint? 114

For tidlig

| passe tid

For seint

Hvor ble du utskrevet til? 115

Kuropphold .
Sykeheim

Fikk du tilstrekkelig hjelp og oppfolging
etter utskrivingen? ... 116

Har du heimehjelp?
Kommunal

Dersom du har KOMMUNAL heimehjelp: Har du nok
kommunal heimehjelp, eller trenger du mer? 11
Ja, jeg har nok
Nei, jeg trenger mer

1 tilfelle du IKKE har kommunal heimehjelp:
Trenger du kommunal heimehjelp? ................. 120
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Har du heimesykepleie? ............c.ccoeeciiinneens 121

Hyvis «Ja»:

Har du nok heimesykepleie, eller trenger du mer?
Ja, jeg har nok
Nei, jeg trenger mer

SYKEHEIM

Har du veert innlagt pa sykeheim i lopet av de siste
12 ménedene? 2

Ja, jeg har veert der en periode ..
Ja, jeg bor der fast

‘ Hvis «Nei», kan du hoppe over de neste to spersmalene

Hvis «Ja»:
Hvor var du FOR du ble innlagt pa sykeheimen siste
gang? 12«

Bodde i egen heim

Var innlagt i sykehus .

Var annet sted

Hvis du har veert pa sykeheimen EN PERIODE i lopet av de
siste 12 mndr.:
Bodde du pa sykeheimen passe lenge? 125

Det var for kort tid

Passe tid

Det var for lang tid .

KOMMUNAL HJELP ALT | ALT

Hvordan er du alt i alt forneyd med hjelpa du far fra
kommunen? 126
Meget forngyd
Noksa forngyd
Noks& misforngyd .. [1s
Meget misforngyd .. [+

Jeg far ingen hjelp,
men burde ha hatt det
Jeg far ingen hjelp,
og trenger det ikke

KOSTHOLD

Antall

Hvor mange maltider spiser du vanligvis
daglig (middag og brodmaltid)?...........cccoevnnnne 127

Hvor mange dager i uka spiser du varm middag?

Hva slags type brod (kjopt eller hjemmebakt)
spiser du vanligvis? Inntil to kryss

Fint  Kneipp- Grov- Knekke-
Bradtypen ligner Loff  bred bred bred  bred

129 [ O t o 0

Hva slags fett blir vanligvis brukt i din husholdning?

Ett kryss for matlaging og ett kryss for brad  Til matlaging P4 brod
Bruker ikke smar eller margarin 1as [
Meierismear . e 2
Hard margarin . e [ls
Blgt (soft) margarin . e e
Smgr/margarin blanding s s
Lettmargarin [Je e

D 7

Hvor mange glass melk (alle sorter, ogsa drikkeyoghurt)
drikker du vanligvis daglig? Bare ett kryss 136
INGEN o K 1-2 glass
Mindre enn ett e 3 eller mer
Hvor mange brodskiver med kvitost spiser du vanligvis
daglig? Bare ett kryss 137
1-2 skiver

Mindre enn en Jellermer......oc..e... g

HVILE OG AVSLAPPING

Hvor mange timer tilbringer du vanligvis i
liggende stilling i lopet av et dogn?
(nattesgvn, middagshvil)

Antall timer

Hvor mange timer tilbringer du vanligvis i
sittende stilling i lopet av et dogn?
(arbeid, maitider, TV, bil etc.)

Antal timer

Har du i lgpet av siste maned hatt innsovnings-
problemer? Bare ett kryss 142
Nesten hver nait Av og til

Har du i lopet av siste maned vaknet for tidlig og ikke
fatt sove igjen? Bare ett kryss 143
Nesten hver natt Av og til

MEDISINBRUK

Har du i deler av de siste 12 maneder brukt Ja Nei
noen medisiner daglig eller nesten daglig? ........ e [ [

Huvis “Ja”:

Angi hvor mange méaneder du brukte falgende
medisiner: Sett 0 hvis du ikke har brukt medisinene
 Antall mndr, Antall mndr.
hjertemedisin (ikke
blodtrykksmedisin)
annen medisin
Kosttilskudd:
jerntabletter

vitamin D-tilskudd
andre vitamintilskudd
tran/fiskeoljer

smertestillende 145
sovemedisin
beroligende medisin
medisin mot depresjon
allergimedisin
astmamedisin

Hvor ofte har du brukt avslappende/beroligende
medisin eller sovemedisin den siste maneden? 1
I+ Sjeldnere enn hver uke [J°
Hver uke, men ikke hver dag ]2 Aldri 4

Hvor mange gode venner har du? e
Regn med de du kan snakke fortrolig med og
som kan gi deg god hjelp nér du trenger det
Tell ikke med de du bor sammen med, men regn med andre
slektninger

Foler du at du har mange nok gode venner? .... 172 OO




Hvor ofte tar du vanligvis del i foreningsvirksomhet som
f.eks. syklubb, eldresenter, pensjonistforening, politiske
lag, religiose eller andre foreninger? Bare ett kryss 173

Aldri, eller noen

fa ganger i aret ' Omirent en gang i uka ... (12

1-2 ganger i maneden ... (12 Merennengangiuka.. []+

Ett kryss pa hver linje
Angi hvordan du har felt Noen Ganske Fordet
deg den siste maneden:  Aldri  ganger ofte  meste
i godt humer ... waze J Ol ]
i darlig humer ] O U O

Svaert Ganske Ganske Svaert
Er du rask til a oppfatte treg treg rask  rask

et humoristisk poeng? 7 [ ] O 7 O

Er du enig i at det er noe ansvarslgst over folk som
stadig prover a vaere morsomme? 177

Nei, slett ikke Ganske enig

I noen grad Ja, absolutt

Er du en munter person?i7
Nei, slett ikke
I noen grad

Ganske munter
Ja, absolutt

MUSKEL-/SKJELETTPLAGER

Har du hatt plager (smerter, verk, ubehag) i Ja Nei
muskler og/eller ledd i den siste mineden? ....... w 1

| Hvis «Nei»: G4 til HODEPINE |

Hvis «Ja»: Hvor har du hatt disse plagene (ett eller flere
kryss) og omtrent hvor mange dager tilsammen var du
Antalf

Plager (Sett kryss) dager

Ankler/igtter
Dersom flere kryss: Sett ring rundt
j krysset der plagen var verst

Har plagene hindret deg i 4 utfore daglige Ja_Nei
aktiviteter den siste maneden? ..............ccceceuuen. 207 L1 ]

HODEPINE

Har du vzert plaget av hodepine Antall anfall

i lopet av de siste 12 maneder? zs siste 12 mndr. 208
Ja, anfallsvis (migrene) ] L j
Ja, annen slags hodepine.. O
NEI e 3f |

[ Hvis «Nei»: G& til URINLEKKASJE

Omtrent hvor mange dager pr. maned har du hodepine?

Mindre enn 7 dager[ v 7 til 14 dager (2 Merenn 14 d.[s

Hvor lenge varer hodepinen vanligvis hver gang? 21
Mindre enn 4 timer []' 4 timer-3 degn_? Mer enn 3 dogn [
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Hvor ofte er hodepinen preget av eller ledsaget av:

Ett kryss pa hver linje Sjelden Av og til Ofte
eller aldri

bankende/dunkende smerie
pressende smerte

halvsidighet, alltid samme side
halvsidighet, vekselvis h. og v. side
smerter i «hele hodet»

lys- og/eller tydskyhet ...
forverring ved fysisk aktivitet
synsforstyrrelser for hodepine 221

ooooooooO
DOooooooos
COoooooOooa

Hvor mange tabletter/stikkpiller har du eventuelt brukt av
disse medisinene alt i alt i lopet av den siste maneden?
Skriv 0 hvis du ikke har brukt medisinen.

Imigran [ |

Anervan| |

224 226

URINLEKKASJE

Ja Nei
Har du ufrivillig urinlekkasje? ...................c......... 2 [1[]

[ Hvis «Nei»: G& til MENSTRUASJON OG OVERGANG... |

Hvor ofte har du urinlekkasje? 20
sjeldnere enn en gang pr. maned
en eller flere ganger pr. maned
en eller flere ganger pr. uke
hver dag og/eller natt

Hvor mye urin lekker du vanligvis hver gang? 20
dréper eller lite [ smé skvetter [ starre mengder

Har du lekkasje av urin i forbindelse med
hosting, nysing, latter, tunge loft

Har du lekkasje av urin i forbindelse med
plutselig og sterk vanniatingstrang?

Hvor lenge har du hatt urinlekkasje?
0-5 &r 5-10 &r Over 10 ar [J

Har du sokt lege pa grunn av urinlekkasje?

Hvordan opplever du lekkasjeplagene dine?
ikke noe problem Q mye plaget
enlitenplage [ sveert stort problem
en del plaget U

MENSTRUASJON OG OVERGANGSALDER
| &

. | ——
Hvor gammel var du da menstruasjonen sluttet?

HORMONBEHANDLING

Utenom p-piller
Har du noen gang brukt medisiner som inneholder gstro-
gen? Vanlige navn pé slike medisiner er: Cyclabil, Estraderm,
Kilogest, Ovesterin, Progynova, Trisekvens.
Aldri
Tabletter eller plaster O O o
Krem eller stikkpiller = ]
Hvis «Ja»: Hvor gammel var du forste gang du fikk
ostrogenmedisin, og omtrent hvor mange ar brukte du

slik medisin? Din  Antall
alder  ar

Tabietter eller piaster
Krem eller stikkpiller

Hvis du bruker gstrogenmedisin nd, hvilket
merke bruker du? 24
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Har du fatt fjernet begge
eggstokkene (totalt)? ..........cccoooeeerrercrernnne. 209 [

Hvis du har fjernet begge eggstokkene,
hvor gammel varduda? ............cc.coeeeeee. 250

Ja Nei Vet
ikke
Har du fatt fjernet hele livmoren? ............ e 1 [0 [

Hvis du har fiernet hele livmoren,
hvor gammel var duda? ............................ 253

_GRAVIDITETER. FODSLER OG AMMING

Hvor mange ganger har du veert gravid totalt?
Regn med alle svangerskap, spontane eller selv-
bestemte aborter, sé vel som fodsler (ogsé dedfedsler). 2ss ganger

Hvor mange barn har du fedt? .......................... 257

Fyll ut for hvert barn rjde forste 6) o#plysninger om fedselsar og
omtrent antall mdneder du ammet hvert barn og antall maneder
menstruasjonen din var borte etter fadselen (fylles ut ogsa for
dodfedte eller for barn som er dede senere i livet).

Barn Fodselsar Antall Antall
méneder med bledningsfrie

Folk ser pa seg selv pa ulike mater. Kryss av for hvert utsagn
hvor enig eller uenig du er. Ett kryss p4 hver linje
Sveert Sveert
enig Enig Uenig uenig
Jeg har en positiv holdning

til meg selv O 0O O

Jeg foler meg virkelig ubrukelig

til tider O o o O

Jeg foler at jeg ikke har mye
a veere stolt av

Jeg foler at jeg er en verdifull
person, i allefall pa lik linje

med andre [

Synes du at du har funnet et virkelig Ja Nei
betydningsfullt innhold i livet ditt? ..................... 2 ] [

Foler du at du lever fullt ut?...............c.cooovunene.. 20 1 [
HVORDAN DU FOLER DEG NA

Sett kryss i den ruta utenfor det svaret som best beskriver
dine folelser den siste uka. Bare ett kryss

Foler du deg stort sett sterk og opplagt, eller trott og
sliten? a0
Meget sterk og opplagt
Sterk og opplagt
Ganske sterk og opplagt

Ganske troit og sliten [ 5
Trott og sliten (e
Sveert trott og sliten ...

Har du i det store og hele en rolig og god folelse
inne i deg? so
Nesten hele tida L Av og til

Er du vanligvis glad eller nedstemt? s
Sveert nedstemt Noksa glad
Nedstemt Glad .o
Noksa nedstemt .. Sveert glad

LEGEMLIGE FUNKSJONER

Klarer du selv, uten hjelp av andre, i det daglige a:
Ett kryss pa hver linje Med noe
hjelp

Ga innendors i samme etasje

Ga pa toalettet

Vaske deg pa kroppen .

Bade eller dusje

Kle pd og av deg

Legge deg og sta opp ..

Spise selv

minninninink

Hvis du har hatt hjelp til noe av dette, omtrent hvor lenge
har du hatt hjelp? Bare ett kryss s

Under 3 méneder O

3 -6 maneder .... .02 Merenn5ar

1/2-1ar

Hvis du trenger hjelp til ett eller flere av disse

gjoremalene, hvem er det som for det meste hjelper deg?

Bare ett kryss
Ektefelle/samboer
Barn/svigerbarn
Sgster/bror

Annen familie/slekt .... [+

DAGLIGE OPPGAVER

Klarer du selv disse gjoremalene i det daglige uten hjelp
fra andre? Ett kryss pa hver linje Med noe
hjelp Nei
Lage varm mat O
Gijere lett husarbeid
(f.eks. oppvask)
Gjere tyngre husarbeid
(f.eks. gulvvask) .
Vaske klaer
Betale regninger
Ta medisinene
Komme deg ut ...
Gijere innkjop
Ta bussen

ooooOood
oOoooOood

Hvis du trenger hjelp til ett eller flere av disse
gjeremalene, omtrent hvor lenge har du hatt hjelp?
Bare ett kryss 321

Under 3 méneder

3 — 6 maneder

1/2—-1ar

Hvis du trenger hjelp til ett eller flere av disse

gjeremalene, hvem er det som for det meste hjelper deg?

Bare ett kryss 322
Ektefelle/samboer
Barn/svigerbarn .
Sgster/bror

Annen familie/sleki .... [+

Hjenlelig tah for hjelpa!

Steinkjer Trykkeri AS — 74 16 30 00
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Helseundersokelsen | Nord-Trondelay

Takk for frammetet H undersekelsent

Vi vit ugss be deg fylle ut dette sporresijemast. Opplysningene il bl brukt | sterre forskningsarbelder om fore-
byggende helsearbeid. Noen av sparsmélens likner pé spersmal du har svart pd | det skjemaet du fylte ut
heime og leverte ved frammate til helseundersskelsen. Det ar likevel viktig at du svarer ph alle spersmilens
ogsd | dette sijemast. Det utfylte skjemaet retumerss | vediagte svarkonvolut. Porto er betalt,

Alle opplysningene er underlagt streng taushetsplikt. mmm»wmswm
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P [M 2 ») / bel Jeg ensker kke & besvare sijemast O
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hus/2-4 mam%@%sg . m {uten m o var innlagh) ...
Valdersbo @WWQ
fysioterapeut..

§ 3

har hatt denne sykdommen. mmmmmm '
Mor  Far Bror Sester Bam Ingen
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0 0O 0000
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Ja, jeg har nok Hyor mange brodskiver
daglia? Bare ot kyss
12 skiver
3 eller mer

Varwoetems

Hvis du har veert pd sykeheimen EN PERIODE | lopet av de
siste 12 mnor..
Y 1

%ﬁmﬁﬁm oy du sl alt b e Bielps du e e

Jeg tar ingen hielp,
men burde ha hatt det

Jeg thc ingen hielp,

mwmw s kan snakke fortrolig mad og
som kan gi deg god hjelp ndr du trenger det

Tell ikke med de du bor sammen med, men regn med andre

HekksERR RS RS E IR ARRS

Ja Nei
wm L0




Hvor ofte tar du vanligvis del | foreningsvirksombet som
f.eks. sykiubb, sidresenter, pensjonistforening, politiske
iag, religiose eller andre foreninger? Bare et lryss
Aldri, slier noen
t4 ganger | dret L' Omtrenten gangiuka .. Ll
1-2 ganger i manaden ... []2 Merennengangiuka.. L1s

Etfkrysspéhwr!in}a
Angl hwordan du har ol £
ﬂog den slste mdneden: Al Wr G%Iw meszam -
i godt humer [Zl . . £
i dérlig humar ... » "

Sweert  Ganske Ganske Svesrt
Erduresh i doppintle  treg treg rask  pask

et humoristisk poeng? m [ " " .

Er du onlg | at det or noe ansvarsiost over folk som
stadig prover & vaere morsomme? o»

N, slett kke

i noen grad

Er du en munter porson? s
Nei, slett ikke .. "

Har du hett plager (smerier, vark, ubshag) |
musider ogleller ladd | den slsle mineden?

| Hvis «Nei»: G4 tl HODEPINE

Hyls wan: Hyor har du hatt disse plagene (ett eller flere
kryss) og omtrent hvor mange deager Hisammen var du

Har du veert plaget av hodepine

1 lopet av de siste 12 mineder? m
Ja, anfallsvis {migrene)...... L]
Ja, annen slags E}odapme 2%

[ Hvis «Nei»: G4 til UHINLEKKASJE’ ]

Omirent hvor mange dager pr. méned har du hodepine?
Mindre enn 7 dager[ 74l 14 dager [ Merenn 144d.[ 5

Hyor lenge varer hodepinen vanligyls bver gang? ee
Mindre enn 4 timer [} 4 timer-3 dogn ¥ Mer enn 3 dagn b
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Hyor ofte er hodepinen preget av eller ledsaget av;
Ett kryss pé hver linje

halvsidighet, veksalvis h. og v. side
smaerter | «hele hodet»
kvalme

forverring ved fysisk aklivitel
synstorstyrrelser for hodepine

0o0anoon
Oo0anoOonn

Hyor mange tableter/stikiopitier har du sventuel bruki av
disse medisinens alt { alt | lopet av den siste mineden?

Skriv 0 hvis du ikke har brukt medisinen.

Cuburgod E:E Arwrvan :3
w 24

brdgran E:::}

225

URINVEGS- OG PROSTATAPLAGER

Ett keyss pé hver linje
Har du noen gang bt Tortall av lege ot du han

forstarret prostata
prostatakreft

Har du glennomgdtt noe av fplgends:;
sterilisering
tatt vevaprove (biopsi) av prostala
Kirurgisk flerning av prostata (helt eller delvis)

De neste sporsméiene gjelder siste méned
Bare ott kryss for hvert hver sporsmél

Hvor ofte har du hatt folelsen av af bleeren ikke or bl
failstemtig tont etter avslutiel vanniating? w

[l Omtrent annenhver gang ... [+
[ Omtrent 2 av 3 ganger

. [ Nesten alitid

Omtrem 1 av & ganger ...
Omirent 1 av 3 ganger ...

Hvor ofte har du matie! late vannet pi nyit mindre
enn 2 ey etter forvige vanniating? s

b Omtrent annenhver gang.... [k
Omtrent 1 av 5 ganger ... [k Omtrent 2 av 3 ganger
Omirent 1 av 3 ganger ...

Hvor ofte har du matie! stoppe og starle flere ganger
und;r vannlatingingen? xe

b Omtrent annenhver gang ... [ s
"k Omtrent 2 av 3 ganger

[Th Nesten alitid

Orntrent 1 av 5 ganger ...
Omirent 1 av 3 ganger ...

Hyvor ofte syns du det hay veert vanskelly 4 holde lglen ndr
du mr folt trang U1 4 late vannet? g

" Omtrent annenhver gang ... [l
Omtrent 1 av 5 ganger ... [_k Omirent 2 av 3 ganger
Omtrent 1 av 3 ganger .... [ Nesten alitid

Hvor ofte har du hatt svak urinsirdle? w0

i b Omtrent annenhver gang...
Omirent 1 av 5 ganger ... [ b Omitrent 2 av 3 ganger s
Omitrent 1 av 3 ganger ... M
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Chontrent 1 av & ganger ...
Chmtrent 1 ay 3

Muor mange ganger her du vanlipvls miliel ol opp
tlopetav ot tor & Inln var ! e

0 2ganger I® 4ganger

"¢ Sgenger....[ ® SBgangerellermer [

Huls oo resien oy Bvel matie leve e de vanniaiings-
o dhu ey ne, hvoroan vitle du tole del s

Vesre maget godt forneyd L) Vasre for det meste uliffreds [
Vesre tornoyd ¥ ¥Wemre mistormeyd

Were for det meste tfreds . [ b Ha det forferdelig

Ha blandets folelser

Swaert
M@f Enig Uenig uenig

. n n

= 8 N

Garniske trott og sliten []s
Trott og shten ... [le
Svaert trolt og sliten .., 117

o
Masten bele tida By 00l i
o . -

OOOoonos

Hwis o e Dt Blein U1 noe oy delle, mmm oy lenge
har du hott hivle? Bare el kryss s
Under 3 maneder L
M@é” arn b &
12 -1 b

fra ansive ? BN kryss pd hver linje

Glore lelt husarbeid

{f.oks. oppvask) s s
Glare tyngre husarbeid

B B

.
OO0
oonnnng o

-

Hore oy dinse
3 har dhu et hiplp?

Mer enn 5 &y

Annen familie/slekt .. %




Hvis du ikke ensker & besvare sparre-
h u n t_ l u n e skjemaet, sett kryss her og returner
2 skjemaet. Da slipper du purring.

Helseunderspkelsen i Nord-Trondelag ~ \.Je9 @nsker ikke & besvare sijemaet O

Ved at du fyller ut dette skjemaet hjelper du oss i arbeidet med d forbedre behandlingen av lunge-
sykdommer ! Les forovrig brosjyren «hunt - spesialy som du fikk ved Helseundersokelsen.

Loybte vl {

Ja Nei
Blir du vanligvis tungpust, far piping i brystet eller uttalt Er du tungpust nar du sitteriro? ......... O Oz
hoste i disse situasjoner:
Ja Nei 1 hvor stor grad vil du si at pusteplager hemmer dine
* Ved fysisk aktivitet daglige aktiviteter? ( sett ett kryss)
utenders i kaldt veer? ... O o
* | stevete eller raykfylte lkke i det Litt Istor | sveert
OMGIVEISEr? ... O 0o hele tatt grad  stor grad
* Ved mye bileksos eller andre O O O O 24
former for luftforurensning? .................... O Ooes
* Ved sterke lukter, parfymer, Da du var barn, hadde dere noen
krydder, saper, trykksverte osv? ............. (] [ os av felgende kjzledyr: Ja Nei
* Katter ?.............. ..gd a2
Nar du er i naerheten av dyr, fjzer eller i en stevfylt del av * Hunder ? ..d 2
huset, har du da noen gang opplevd at du: * Hester 2. . O Oz
Ja Nei *Fugler 2. .d s
* Starter @ hoste? ...........ccocooveiiiiieenn O Oos * Andre pelskledde dyr? ...........ccooceveenene O a2
* Féar piping i brystet? ..... | Oos
* Foler deg tett i brystet? ...d o7 Ja Nei
* Foler deg tungpust? ... ] [Jos Har du fatt diagnosen astma av lege? ... [] Oa
* Far tett eller rennende nese
eller begynner & nyse? ............c.cccococe.... O [ oe Har du fatt diagnosen kronisk bronkitt Ja Nei
* Far kige eller renning fra gyne? .............. O o eller emfysem av lege? ...............cocoo.... O O
Har du vaert til undersekelse hos
Nar du er i naerheten av trzer, gress, blomster eller nar allmennpraktiserende lege Ja Nei
det er mye pollen, har du da noen gang opplevd at du: pga pusteplager? ..............ccooceeueverennnne O Os
Ja Nei
* Starter 8 hoste? ..., O [ 11 Hvis «Ja», er det tatt pustepraveav ~ Ja Nei
* Far piping i brystet? ..... .Od O 12 deg der? ..o O O3
* Foler deg tett i brystet? O [MEE]
" Foler deg tungpust? ..............ccoovvvrrrrren O O Har du vaert til undersekelse hos
F‘I’I’ te;t eller renonende’)nese O O barnelege, lungelege eller annen Ja Nei
eller begynner @ nyse? ..........ccccocoeeeeee. 15 kehusl tepl >
* Far klge eller renning fra gyne?............... d e sykehuslege pga pusieplager = Lae
R A . Hvis «Ja», har du veert til undersgkelseJa Nei
Far du tung pust eller pipelyder Ja Nei hos slik lege siste 12 mnd?................. O s
i brystet under arbeid? ............................ O [HRY
Har du noen gang skiftet eller slutteti Ja Nei
arbeid fordi du ble plaget med pusten?...[] [EE]
Hvis «Ja» pa forrige spersmal, hvilket yrke var det?
.................................................................................. 19
(Skriv hvilket yrke her)
Blir du mer tungpust (andpusten) enn  Ja Nei Vennligot legy sejemact ¢ samme bonuolutt som
jevnaldrende nar du gér i motbakker? [] O det e obode f du {ibl /
Blir du tungpust nar du gar opp Ja Nei Relseundensotoelocn é”de?? den suanedt,
2 etasjer i vanlig fart? ... O O 4
. . Ponts er betalt,
Blir du tungpust nar du gar med vanlig Ja Nei

fart pa flat Mark? .............occoccrverrirrrrs O O= Fierteliy takk for kielpen!
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hunt—lunge Personnr:[_ ][OOI
Helseundersgkelsen i Nord-Trendelag Utfylt dato |:| D |:| D |:| I:l

Ja Nei
Blir du vanligvis tungpust, far piping i brystet eller uttalt Er du tungpust nér du sitteriro? ........... O O
hoste i disse situasjoner:
Ja Nei I hvor stor grad vil du si at pusteplager hemmer dine
* Ved fysisk aktivitet daglige aktiviteter? ( sett ett kryss)
utendars i kaldt veer? ... O O o
* | stgvete eller raykfylte Ikke i det Litt Istor  |sveert
OMQIVEISET? ..o O O hele tatt grad  stor grad
*Ved mye bileksos eller andre O O Od O 24
former for luftforurensning? ................... O O
*Ved sterke lukter, parfymer, Da du var barn, hadde dere noen
krydder, saper, trykksverte osv? ............. O 0w av folgende kjzeledyr: Ja Nei
*Katter 2. | O 2
Nar du er i nzerheten av dyr, fjar eller i en stovfylt del av * Hunder ?.. | O 2
huset, har du da noen gang opplevd at du: * Hester?...... | O
Ja Nei FFUGIEE 2o | O 2
* Starter & hoSte? .........oovvoeevveereeeesereernnns O O os * Andre pelskledde dyr? .........cc...cooorenne.n. O [P
* Far piping i bryStet? ..........coovovveeveveenenne. O O e
* Foler deg tett i brystet? ...........ccoovvernne.... O o7 Ja Nei
* Fgler deg tungpust? .........ccoooevceervvecene. O O Har du fatt diagnosen astma av lege? ... [ O s
* Far tett eller rennende nese
eller begynner a nyse? .......cccooeveevevennne O [ e Har du fatt diagnosen kronisk bronkitt Ja Nei
* Far klge eller renning fra gyne? .............. O O eller emfysemav lege? ............cc........ | O =
Har du vaert til undersokelse hos
Nar du er i narheten av traer, gress, blomster eller nar det allmennpraktiserende lege Ja Nei
er mye pollen, har du da noen gang opplevd at du: pga pusteplager? ..........cocoeeverevenenne O O =
Ja Nei
* Starter a hoste? .. O [ Hvis «Ja», er det tatt pustepreve av Ja Nei
* Far piping i brystet? .. .0 0« G AEr? oo O O s
* Foler deg tetti brystet? ...........ccooeeeunn..... O [
* Foler deg tungpust? ......c...cooooeeeeeenreene. O O Har du vaert til undersokelse hos
* Far tett eller rennende nese barnelege, lungelege eller annen Ja Nei
eller begynner nyse? ..........ccoocovee.n. | O sykehuslege pga pusteplager? .............. O O =
* Far klge eller renning fra gyne?............... O O
Hvis «Ja», har du veert til undersgkelse Ja Nei
Far du tung pust eller pipelyder Ja Nei hos slik lege siste 12 mnd?................ O Oss
i brystet under arbeid? ....................... O O
Har du noen gang skiftet eller sluttet i Ja Nei
arbeid fordi du ble plaget med pusten?... O O+ Har du i lgpet av de siste 12 maneder brukt
medisiner for a lette pusten ? Ja Nei
Hvis «Ja» pa forrige spersmal, hvilket yrke var det? O O s
19 Hvis «Ja», hvor ofte er medisiner som berotec, bricanyl,

ventolin eller salbuvent brukt siste maned?

Blir du mer tungpust (andpusten) enn Ja Nei aldri sjeldnere enn  flere ganger daglig
jevnaldrende nar du gar i motbakker? [ O 2 engang iuken i uken, men

. . . . ikke hver dag
Blir du tungpust nér du gar opp Ja Nei O 0O O O
2 etasjer i vanlig fart? ... O O

. . . ) Vennligst fortsett pa neste side.

Blir du tungpust nar du gar med vanlig Ja Nei
fart pa flat mark? ... O O 2

URN:NBN:no-3454



URN:NBN:no-3454

Har du brukt medisiner som pustes inn av
type Becotide, Flutide eller Pulmicort

regelmessig noen gang? Ja Nei
O [
Hvis «Ja»
Har du brukt slike medisiner Ja Nei
regelmessig siste halvar? O Oa
Bruker du slike medisiner na? Ja Nei
DM

Har du brukt medisiner som Becotide, Flutide, Lokilan eller
Rhinocort i nesen regelmessig noen gang?

Ja Nei
O Oe
Hvis «Ja»
Har du brukt slike medisiner Ja Nei
regelmessig siste halvar? O Oas
Bruker du slike medisiner na? Ja Nei
(s

Har du siste 2 maneder fatt kortisonsprayte for allergi,
senebetennelse eller leddbetennelse? Ja Nei

O

Har du siste 2 maneder brukt Prednisolon eller Prednison
tabletter? Ja Nei
O (s

Har du noen gang problemer med pusten?
Ja Nei
D I:I47

Hvis nei, ga til spgrsmal 51

hvis ja, fortsett med neste sparsmal.

Hvis du har problemer med pusten, har du det:

sett kryss i en rute
A. Sveert sjelden (s
B. Gjentatte ganger, men blir oftest helt bra[]

C. Hele tiden og er aldri helt bra O

Skjema III f.o.m. 28.01.97

Hvis du tenker pa hvordan du har hatt det siste 6
mandeder; hvor ofte har du hatt episoder med tung og/eller
pipende pust OM DAGEN?

sett kryss i en rute
aldri s
sjeldnere enn 1 gang pr maned
1-2ganger per maned

3-4ganger per maned

oftere enn 4ganger per maned

OoOo0oag

oftere enn 3 ganger per uke

Hvis du tenker pa hvordan du har hatt det siste 6
mandeder; hvor ofte har du hatt episoder med tung og/eller
pipende pust OM NATTEN?

sett kryss i en rute
aldri 50

sjeldnere enn 1 gang pr maned
1-2ganger per maned
3-4ganger per maned

oftere enn 4ganger per maned

Oo0Oo00oOoa

oftere enn 3 ganger per uke

Spersmal 51:

Har du vansker med ferligheten av annen grunn enn
lungesykdom?

Nei Os
Ja, p.g.a hjertesykdom O
Ja, p.g.a. annen sykdom O

Har noen av spgrsmalene pa dette skjemaet vaert
vanskelig a forsta?
Ja Nei
O Os

Hvis ja; angi nummer pa vanskelige spgrsmal:

L0 O OO OO0 Oe
Takk for hjelpen!



Appendix 3

English version of key questions at questionnaires
and interview
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English version of key questions and alternative answers used in the study

Questionnaire I

Do you cough daily during periods of the year?
If Yes:
Do you usually bring up pleghm when coughing?
Have you had cough with phlegm for periods of at
least three months during each of the last two years?

Have you had any attack of wheezing or breathlessness
during the last 12 months?

Do you have or have you had asthma?

Do you use or have you used asthma medication?
Did any of the adults smoke in your home when you were a child?

Do you live or have lived together with daily smokers after the age
of 20 years?

How many hours do you usually spend in rooms with tobacco smoke?

Do you smoke?
Cigarettes daily?
Cigars/cigarillos daily?
Pipe daily?
Never smoked daily ]
If you have smoked earlier; how many years is it since you stopped?

If You smoke daily now or have smoked earlier:
How many cigarettes do you smoke or did you smoke
usually per day?
How old were you when you started smoking?
How many Years altogether have you smoked?

Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
........ hours
Yes No
Yes No
Yes No
............ Years
........... Years
........... Years
1



Interview
1. Have you had wheezing in your chest at any time in the last 12 months? Yes No
1.1 Have you been at all breathless when the wheezing noise
was present? Yes No
1.2 Have you had this wheezing when you did not have acold? Yes No

2 . Have you any time during the last 12 months had breathlessness
during the day when you were not doing anything strenuous? Yes No

3 Have you any time during the last 12 months had attacks of
breathlessness after strenuous activity? Yes No

4 Have you any time during the last 12 months been woken at night
because of breathlessness? Yes No

5 Have you ever had asthma? Yes No
5.1 How old were you first time you had symptoms of asthma? L] Years
5.2 How old were you last time you had symptoms of asthma? [_]J[_|Years
5.3 Have you had symptoms of asthma ( breathlessness,
wheezing ) last 12 months? Yes No

6 Have you during the last 12 months used medicine to relieve

breathlessness? (asthma medicine)? Yes No
if No:
6.1 Have you used such medicine earlier? Yes No

Daily  2-6 times/week <1/week
7 If you use asthma medicine now:
7.1 How often have you last month used

Bricanyl, Ventoline, or Salbuvent? ] [] ]
7.2 How often have you last month used
Serevent [:I [:| []
7.3 How often have you last month used
Atrovent? ] ] ]
7.4 How often have you last month used
tablets as Nuelin Depot or TheoDur? ] ] ]
7.5 How often have you last month used
Lomudal? ] ] ]
8. Have you ever used medicines as Becotide, Flutide, Pulmicort
or viarox regularly? Yes No
9. Have you used such medicines regularly last 6 months? Yes No
9.1 If Yes; which type have you used? Becotide/Viarox ]
Flutide L]
Flunitec D
Pulmicort |:]
Don’t know [:|
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9.2 Which daily dose of medicines have you used last week?
(microgram x inhalations) ( don’t know = 999) OO0 ug

9.3 How is this medicine inhaled the last year? ( Becotide, Flutide, Pulmicort)?
Powder[ ]  Aerosol ]  Aerosol with inhaler ]

9.4 For how long time have you altogether used medicines as Becotide, Flutide,
Pulmicort and Viarox?
<6 months 6-12 months 1-4 Years 5-10 Years > 10 Years
L] O 0O L] L]
10. Have you ever used cortisone tablets (Prednisone,
Prednisolone, Celestone) because of breathlessness/asthma? Yes No

11. Have you used cortisone tablets regularly because of

breathlessness/asthma last month? Yes No

11.1 If Yes, which type?
Prednisone [_| Prednisolone [ | Celestone [ ] others [ ]

11.2 What is the daily dose last week? L] mg

11.3 For how long time have you altogether used Cortisone tablets
(Prednisone, Prednisolone, Celestone) because of asthma?
<6 months  6-12 months 1-4 Years 5-10 years  >10 Years

[ [ [ O [

12 If you haven’t used cortisone tablets regularly;
haveyou used it during periods of exacerbations of the disease? Yes No

If Yes:
12.1. How many courses last 12 months? i
12.2. How many courses last 24 months? ]

13. Have you used Cortisone tablets ( Prednisone / Prednisolone or
Celestone ) because of other disease than asthma? Yes No
13.1 If Yes, for how long time have you altogether used
Cortisone tablets for other disease than asthma?
<6 months 6-12 months 1-4 Years 5-10 years >10 Years

O

14. Sitting height ... cm

In addition from January 1997
15. Have you ever used nasal aerosol or powder as Becotide, Flutide,
Lokilan or Rhinocort regularly? Yes No

16. For how long time have you altogether used such medicine in the nose?
<6 months 6-12 months 1-4 Years 5-10 years >10 Years

U L 0 L] [
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17. Have you ever got any injection with cortisone because of

allergy, tendinitis or arthritis? Yes No
18. How many injections have you got during the last 2 years? NN
19. Do you at any time have breathing trouble? Yes No

19.1. Which of the following statements do best describe your breathing?
A. I rarely have trouble with my breathing
B. I get repeated trouble with my breathing,

but it usually gets completely better ]
C. I have trouble with my breathing all the time
and is never quite right Il

20. How often have you during the last 6 months had attacks of breathlessness and/or
wheezing during the day?

never ] <1 time/month [_] 1-2 times/month [_]

3-4 times/month D >4 times/month |:| >3 times/week D

21. How often have you during the last 6 months had attacks of breathlessness and/or
wheezing during the night?

never [] <1 time/month [_] 1-2 times/month [_]

3-4 times/month ] >4 times/month [] >3 times/week ]

22. Are your activity level reduced because of any other reason than pulmonary

disease?
No[] Yes; because of cardial disecase_]  Yes; because of other disease[_]



hunt-lung

The Health Survey in Nord-Trendelag Date

Do You usually have breathlessness, wheeze
or severe cough:

Yes No
* at exercise in cold weather O (HE
* in dusty or smoky environment.....[] o2
* by car exhaust or other air
pollution ........ccceuenee. O Cos

* by strong smelling scents
(perfumes, spices, printing ink etc.) [] [Joa

When You are in a dusty part of the house or
near animals, or feathers, have you ever:
Yes No

* Got a feeling of tightness in
the chest.......ccoeuee. -

* Had breathlessness.. Os
* Got nasal stenosis or secretion,

or started sneezing........... O Os
* Got itching in the eyes............ O o

When You are near threes, grass, flowers or
at periods with high level of pollen, have you
ever:

No

* Started to cough?.......cccevveueeeee. [
* Got wheezing in the chest [
* Got a feeling of tightness in

the chest.................. O [ha
* Had breathlessness................... O Cia
* Got nasal stenosis or secretion,

or started sneezing........... O s
* Got itching in the eyes............ O (e

Do You have breathlessness or wheezing
during work? Yes No

O [

Have You ever had to quit a job because of
trouble with your breathing?
Yes No
O [WEH

If «Yes» which job did you quit?

Do You get more breathlessness than other
persons at your age when walking uphill?
2o
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Identific:| [ [ | JL L L JL LI | |

Do You get breathlessness when ascending
the stairs for two levels at usual speed...........

a1
Do You get breathlessness when walking at
usual speed ..........cccoevevererennene O 22

Do You have breathlessness at rest?[ ] [J23

To what extent do Your breathing trouble
limit yours daily activities?

Not at all Litle  Much  Very much
O O O O 24
When You were a child, did You have any of
these animals? Yes No
07 1Y 2 O [Ces
* Dogs? . O (P
* Horses?. . d o7
bl 21126 K 2RO O [(es
*Other? oveeeeeeeeeeeeeeeene O (WP
Yes No
Have You been diagnosed as
having asthma by Your doctor? [] (N
Have You been diagnosed as
having chronic bronchitis or
emphysema by your doctor? .... [] a1
Have You been to a general practitioner
because of breathing trouble?....[] s
If <Yes», was any lung function
measurement performed?......... O [as
Have You been to a paediatrician,
pulmonologist or other doctor at
hospital because of breathing
trouble? O [as
If «Yes», have You been there
last 12 months?............ Css
5



Appendix 4

Invitation to sub-studies at the screening station and
phase II

Written informed consent for sub-studies and BONT
phase I1I
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hunt - spesial

Helseundersgkelsen i Nord-Trgndelag

I denne brosjyren kan du lese om de spesialundersekelsene som inngar i kunt. Du ber lese den ferste siden
og videre om de undersekelsene som er aktuclle for deg. De er merket av med kryss.

Du har fatt en orientering om Helseundersokelsen i Nord-Trendelag (hunt) i brosjyren som var vedlagt
invitasjonsbrevet til undersokelsen. Brosjyren gir en oversikt over de basisundersokelsene som inngar.
I tillegg omfatter hunt ogsa en del spesialundersekelser (hunt-spesial). Alle far tilbud om disse to
spesialundersekelsene:

* Boneel * Jenametning ¢ Ulodet

I tillegg far mange tilbud om andre spesialundersokelser, enten fordi de har bestemte sykdommer eller
plager, eller fordi de er valgt ut til & fa en ckstra helsesjekk. Dette gjelder undersekelser for:

* Lungesyldommen * Bogt Ulodtybls

* Becnsbgovhet (osteoporose) * Syu

* Eggehucte (albumin) ¢ arin * Stoffeleifre

* Diabeteo (sukbensye) * Wagesinbaktonicn

Resultatene fra undersekelsene kan veere viktige for deg, og vi haper du vil vare med!

Wen dbtee bare for den egen ohyld!

Undersekelsene er ogsa viktige for & gi bedre kunnskap om ulike sykdommer, slik at disse kan forebygges
elier behandles bedre. Navn og personnummer fjemes for forskeme far tilgang pa data. Det vil ikke bli
offentliggjort data eller statistikk der enkeltpersoner kan gjenkjennes. Helseundersekelsen er godkjent av
Datatilsynet og Regional komite for medisinsk forskningsetikk. Andre forskere enn de som stér bak de
ulike delene av hunt, vil bare fa tilgang til data etter begrunnet seknad til og godkjenning fra disse.

Resultatene fra hunt vil fa stor betydning for medisinsk forskning i mange ar framover, og Datatilsynet har
derfor ikke satt noen spesiell tidsbegrensning for hvor lenge opplysningene kan lagres. Data vil altsa ikke
bli slettet uten at den enkelte selv ber om det.

Samtykkeerkleringen som vi har bedt deg fylle ut, omhandler bade basisundersekelsene og
spesialundersokelsene (hunt-spesial). Du kan fritt né eller seinere takke nei til 4 veere med pa hele eller
deler av undersekelsen.

Onsker du neermere opplysninger om hunt kan du ringe Folkehelsa i Verdal, tIf. 74 07 03 01,
eller kontakte den aktuelle prosjektlederen
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) Fowel

* Hvem far dette tilbudet ?

Alle som blir undersokt fra januar 1996, dersom
kommunen har sagt ja til denne undersokelsen.

* Hva gdr undersokelsen ut pa ?

- Sperreskjema som fylles ut pa venterommet for
selve undersokelsen.

- Horselsundersokelse som gjennomferes i et
lydisolert rom og med hodetelefoner. Du markerer at
du herer en lyd ved & trykke pa en knapp.
Undersekelsen tar 10-15 minutter.

* Hva far du vite ?

Hvis du far registrert et herselstap over ei viss
grense, vil du seinere fa et brev med beskjed om hva
slags herselstap du har. Hvis herselen din er kraftig
nedsatt, og opplysninger i sperreskjemaet tyder pa at
du trenger en grundigere undersokelse, blir du
anbefalt & be om time hos lege. Om nedvendig vil
legen henvise deg videre til horselspesialist ved
Namdal eller Innherred sykehus.

Om denne blodpreven ogsa viser for hoy verdi, vil
du fa tilbud om legeundersekelse ved Innherred
cller Namdal sykehus.

Hvis jernmetningen er for Jav, kan du fa ulike rad
avhengig av alder og kjenn. Dersom du oppfordres
om a kontakte lege er det viktig at du gjor dette.

Prosjektleder: Overlege Kristian Hveem, Innherred
sykehus

Prosjektleder: Professor Kristian Tambs, Folkehelsa,
Oslo

(1 ferametiuing

* Hvem far dette tilbudet ?

Alle som deltar i Helseundersekelsen.

* Hvorfor er dette viktig ?

Hovedformalet er & finne fram til de som har
unormalt gy jemmetning. Jernmetning har
sammenheng med jerninnhold i blodet.

For hoy jemmetning - hemokromatose - er en arvelig
tilstand som etter mange &r uten behandling kan fore
til alvorlig sykdom. Vi vet ikke hvor vanlig dette er.
Dersom diagnosen stilles i rett tid, er behandlingen
enkel og effektiv.

Ved denne undersekelsen vil vi ogsé finne ut om du
har for lav jemmetning, selv om dette ikke har noe
med hemokromatose a gjore.

* Hva gdr undersokelsen ut pd ?

Malingene gjeres i den blodpreven som blir tatt av
deg, og som blir sendt til Innherred sykehus.
* Hva far du vite ?
Dersom preven tyder pa at jernmetningen er for hoy
eller for lav, far du brev om det fra Innherred
sykehus. Dersom preven tyder pa at jernmetningen
er for hay, vil du ogsa fa beskjed om & ta ny preve.

O Lungesyldommer

* Hvem far dette tilbudet ?

Du far tilbud om disse undersokelsene dersom du
har brukt astmamedisiner, har astma, eller har
astmalignende symptomer. Om du er trukket ut, kan
du fa dette tilbudet selv om du ikke har spesielle
plager.

* Hva gdr undersokelsen ut pd ?

- Sporreskjema om lungesykdommer.

- Undersokelse 1: Pusteprove for & méle lunge-
kapasiteten, spersmal om medisinbruk, méling av
beinmasse. Undersekelsen varer 10-15 min. I de fem
storste kommunene blir disse undersokelsene
gjennomfert samtidig med basisundersekelsen. I de
andre kommunene blir de gjennomfort noen

maneder seinere.

- Undersokelse 2: Dersom du har nedsatt
pustekapasitet eller det er tvil om dette, far du tilbud
om ny pusteprove.

-Undersokelse 3: 1 Levanger, Verdal og Steinkjer vil
noen med og noen uten symptomer pa

overfolsomme luftveier fa invitasjon til utvidet
pusteprove og allergitest.

* Hva far du vite?

Etter undersekelsen far du vite om resultatet av
pusteproven er normalt eller for lavt. Om du ensker det,
vil resultatene bli sendt til legen din. Hvis du ikke far
spesiell beskjed, er det ikke nedvendig at du kontakter
egen lege om resultatet, men du kan drefte det med
legen din ved anledning.

Prosjektleder: Allmennpraktiserende lege/stipendiat
Amulf Langhammer, Steinkjer/Folkehelsa, Verdal.




[ Becnsksgorkiet (ooteoporose)

* Hvem far dette tilbudet ?

Beinskjerhet er vanligst hos kvinner og eker med
alderen. I Aunt tilbyr vi derfor beinmassemaling til
kvinner over 65 ar og omtrent halvparten av kvinner
i alderen 32-41 &r og 50-59 ar. Et utvalg kvinner og
menn i ulike andre aldersgrupper vil ogsa bli tilbudt
undersokelse.

I forste omgang er det de som bor i kommunene
Levanger, Steinkjer, Verdal, Stjerdal og Namsos
som far tilbud om beinmassemaling.
Beinmassemaéling gjores ogsa i andre kommuner pa
de gruppene som er nevnt under lungesykdommer.
* Hva gdr undersokelsen ut pd ?

Du sitter med underarma i et vannbad i ca. fem
minutter. Ved hjelp av meget svake rontgenstraler
males beinmassen i underarma. Undersokelsen er
smertefri og uten risiko. Stralemengden er ikke
sterre enn den stralingen alle far i lopet av to dager
der de bor. Gravide kan derfor trygt undersekes.

* Hva far du vite?

Etter undersokelsen far du beskjed om resultatet av
beinmassemalingen. Du far vite om resultatet er
innenfor normalomrédet eller lavere.

Ved lave verdier vil du bli anbefalt & ta kontakt med
lege, og vi sender da ogsa resultatene til legen din
om du ensker det.

(sukkersyke), eller om du bruker medisin mot hegt
blodtrykk eller dersom du er trukket ut til & delta i
denne undersekelsen.

* Hva gdr undersokelsen ut pa ?

Du far med en konvolutt med tre proveglass og tre
plastbegre. Vi ber deg sende inn urinprever fra tre
dager (morgenurin) i disse glassene. Det er vedlagt
egen veiledning for hvordan prevene skal tas. Porto
er betalt.

* Hva far du vite ?

Hvis du har diabetes eller bruker blodtrykksmedisin,
vil legen din fa beskjed om resultatet dersom du
onsker det. Du kan drefte resultatet med legen neste
gang du meter til kontroll. Det er ikke nedvendig &
bestille ny ekstra time, dersom du allerede har avtale
om regelmessig legekontroll. Dersom du ikke har
diabetes og ikke bruker blodtrykksmedisin og
proveresultatet_ikke er normalt, vil du bli kontaktet
spesielt om videre oppfelging.

Prosjektledere: Overlege Hans Hallan, Innherred
sykehus og kommunelege I Kurt Kvenild, Nerey

Prosjektleder: Forskningsleder Berit Schei, Institutt
for samfunnsmedisinske fag, NTNU, Trondheim

O Haling av eggebuite
(albumin) ¢ wiin

* Hvorfor er dette viktig ?

Undersekelsen kan pavise smd mengder eggehvite
(albumin) i urinen og er mye mer felsom enn vanlig
urinundersokelse. @kt kunnskap om dette kan ha
betydning i arbeidet med a forebygge hjerte- og
karsykdommer og nyreskader. I mange tilfeller vil
smé mengder eggehvite ikke ha noen spesiell
betydning, men dette ma avklares gjennom en ny
prove. I andre tilfeller kan dette tyde pa en
begynnende skade av nyrene. Ved & oppdage dette
tidlig kan det gis behandling, slik at forverring
unngas eller forsinkes.

*Hvem far dette tilbudet? Du fér tilbud om denne
undersokelsen dersom du har svart at du har diabetes

URN:NBN:no-3454

01 Déabetee (subsboeroytee)

* Hvem far dette tilbudet ?

Du som har svart at du har eller har hatt diabetes.

* Hva gdr undersokelsen ut pa ?

- Du blir bedt om & fylle ut et sperreskjema om
diabetes, og du fér tilbud om en spesiell
urinundersokelse (se foran).

- Litt seinere vil du fa tilbud om en fastende blod-
prove som sier noe om hvilken type diabetes du har.
- Du kan ogsa bli valgt ut til & fa tilbud om en ekstra
undersokelse av nervefunksjonen og evt. ogsa
blodsirkulasjonen i beina.

- Du tilbys ogsa & delta i en langsiktig oppfolging.
Det kan da bli aktuelt & kontakte deg eller legen din
seinere med tilbud om nye undersekelser.

* Hva far du vite ?

Du far resultatet av spesialundersokelsene, enten
direkte eller gjennom legen din. Dersom du ikke far
beskjed om noe annet, kan du vente med & drofte
dette med legen din til neste kontroll, og du trenger
da ikke & bestille ekstra time for dette.

Prosjektleder: Bedriftslege/forsker Kristian
Midthjell, Folkehelsa, Verdal
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O Pogt Ulodtrylls

Dersom du bruker blodtrykksmedisin na eller har
brukt slik medisin tidligere, haper vi du kan fylle ut
et ekstra sporreskjema. For at behandlingen skal bli
bedre, er vi avhengige av 4 fa del i dine erfaringer
som blodtrykkspasient.

Det er viktig at du fyller ut spersmalene selv om du
ikke bruker blodirykksmedisin nd. Vi vet at noen
kan slutte med blodtrykksmedisiner etter & ha brukt
medisiner ei tid. Men vi vet for lite om hvor mange
dette er og hvordan de har det. Det er derfor viktig at
du svarer pa de aktuelle spersmalene selv om du har
sluttet med medisin.

Prosjektleder: Kommunelege/forsker Jostein
Holmen, Folkehelsa, Verdal.

() Stefgelcfre

* Hvem far dette tilbudet ?

Alle kvinner 40 ar og eldre, halvparten av menn

50 &r og eldre, og et utvalg av andre aldersgrupper
av begge kjonn.

*Hva gdr undersokelsen ut pd ?

Malingene gjores i den blodpreven som tas, og
utfores ved Hormonlaboratoriet ved Aker sykehus.
* Hva fir du vite ?

I svarbrevet alle far fra Statens helseundersekelser
stir det om stoffskifteproven (TSH) er normal, for
hoy eller for lav. Dersom den er for hoy eller for lav,
far du rdd om & ta ny blodpreve hos legen din.
Dersom preven viser grenseverdi, kan det vaere
tilstrekkelig med ny preve om 1-2 ar. Dersom ogsa
den andre proven viser for hey eller for lav verdi far
du rad om 4 bestille time hos din egen lege.

(] Magesdnbattercen

* Hvorfor er dette viktig ?

For 3 ar siden ble det oppdaget at en spesiell
bakterie (helicobacter pylori) er en viktig arsak til
magesar. Dette har endret helt pa behandlingen av
magesarsykdommen. Vi antar at ca 25% av
befolkningen har denne bakterien , men av disse er
det sveert 3 som utvikler magesar. Gjennom denne
undersokelsen far vi vite mer om hvor vanlig denne
bakterien er, og om evt. sammenheng med annen
sykdom.

* Hvem far dette tilbudet ?

Et utvalg av de som blir undersokt fra hosten 1996.
* Hva gdr undersokelsen ut pd ?

I blodpreven, som sendes til Innherred sykehus, blir
det malt antistoffer mot bakterien.

* Hva far du vite ?

Skulle undersokelsen vise klare sammenhenger
mellom generelle mageplager og denne spesielle
bakterien, kan du bli kontaktet. Ellers vet vi i dag
ikke nok om dette til & gi hver enkelt praktiske eller
helsemessige rad. De som utvikler magesar har ogsa
andre tilleggsfaktorer.

Prosjektleder: Overlege Kristian Hveem, Innherred
sykehus

Prosjektleder: Overlege Trine Bjoro,
Hormonlaboratoriet, Aker sykehus

O Sye

* Hvem far dette tilbudet ?

Et utvalg av kvinner og menn som meter fra hesten
1996 og som er 20-25 ar eller 40-45 ar.

* Hva gdr undersokelsen ut pd ?

Du sitter ved et apparat og fester blikket pa et bilde
inne i apparatet. Det blir sendt en svak lysstrale mot
oyet, og den maler brytningen. Dette gir et mél for
om du har en brytningsfeil i oyet. Undersekelsen tar
ca 5 minutter, er ufarlig og medferer ikke ubehag.

* Hva far du vite ?

Brytningsfeil i oyet kan bety at du er langsynt eller
narsynt og at du evt. trenger briller.

Dersom det méles storre brytningsfeil og du ikke
bruker briller fra for, far du evt. anbefaling om a
kontakte optiker eller lege/oyelege for ny
synsundersokelse.

Prosjektleder: Forsteamanuensis/overlege Anna
Midelfart, NTNU, Trondheim




hunt-lunge

Helseundersokelsen i Nord-Trondelag
Tilbud om etterundersgkelser

Vi inviterer deg herved til undersgkelser som omfatter méling av lungefunksjonen gjennom
pusteprgver, og til méling av beinmasse/beintetthet i underarmen. Lungeundersgkelsen er en
oppfglging av Helseundersgkelsen i Nord-Trgndelag som du tidligere har deltatt i.

Undersgkelsene er nermere beskrevet i brosjyren hunt-spesial som du fikk utlevert ved
tidligere oppmgte pa bussen.

Milet for denne undersgkelsen er & se pa forekomst av lungesykdommer som astma og
kronisk bronkitt. I tillegg undersgker vi om sykdom og /eller behandling innvirker p&
utvikling av beinskjgrhet. For at vi skal kunne gi svar pa dette, er det ngdvendig at vi
undersgker bade de som har og noen av de som ikke har sykdom.

Du er blant de 5% av innbyggerne som far tilbud om undersgkelser uavhengig av hva du har
svart pa spgrsmal om lungesymptomer i spgrreskjemaet.

Undersgkelsen varer fra 30 - 60 minutter. Undersgkelsene er ikke ubehagelige og innebarer

ingen risiko. Du fér vite resultatet straks og dersom verdiene kan tyde pd sykdom, kan din
lege fa tilsendt svarene om du gnsker dette. Les mer om undersgkelsen pa baksiden av arket.

Sted for underspkelsen:

Vi har satt av tid for deg til undersgkelse : dag -9 kl

(Se baksiden av brevet vedrgrende dpningstid og aktuelle telefonnr.).

Ta med innkallingsbrevet til undersgkelsen.

Helseundersgkelsen i Nord-Trgndelag er en av de stgrste undersgkelser av denne type som er
gjennomfgrt i verden og din medvirkning er viktig.

Velkommen til undersgkelse!

Med vennlig hilsen

Arnulf Langhammer
prosjektleder lungeprosjektet

Samfunnsmedisinsk forskningsinstitutt, Folkehelsa Verdal, TIf. 74 07 71 44
Neptunveien 1, 7650 verdal

URN:NBN:no-3454



URN:NBN:no-3454

- Vi inviterer:deg herved til undersgkelser som omfatter méling av av lungefunksjonen

hunt-lunge

Helseundersokelsen i Nord-Trendelag

Tilbud om etterundersgkelser

gjennom pusteprgver, og til méling av beinmasse/beintetthet i underarmen.
Lungeundersgkelsen er en oppfglging av Helseundersgkelsen i Nord-Trgndelag som du
tidligere har deltatt i. Du har blitt valgt ut til slik undersgkelse ut fra dine svar pa spgrsmél
om lungesymptomer.

Undersgkelsene er nermere beskrevet i brosjyren hunt-spesial som du fikk utlevert ved
tidligere oppmgte pa bussen.

Malet for denne undersgkelsen er & se pa forekomst av lungesykdommer som astma og
kronisk bronkitt. 1 tillegg undersgker vi om sykdom og /eller behandling innvirker pé
utvikling av beinskjgrhet.

Undersgkelsen varer fra 30 - 60 minutter. Undersgkelsene er ikke ubehagelige og innebarer
ingen risiko. Du far vite resultatet straks og dersom verdiene tyder pd sykdom, kan

prgvesvarene oversendes din lege om du gnsker dette. Les mer om undersgkelsen pé baksiden
av arket. K '

Sted for undersgpkelsen:

Vi har satt av tid for deg til undersgkelse : dag -9 Kkl

(Se baksiden av brevet vedrgrende apningstid og aktuelle telefonnr.)

Ta med innkallingsbrevet til undersgkelsen.

Helseunderspgkelsen i Nord-Trgndelag er en av de stgrste undersgkelser av denne type som er
gjennomfgrt i verden og din medvirkning er viktig.

Velkommen til undersokelse!

Med vennlig hilsen

Arnulf Langhammer
prosjektleder lungeprosjektet

Samfunnsmedisinsk forskningsinstitutt, Folkehelsa Verdal, TIf. 74 07 71 44
Neptunveien 1, 7650 Verdal



Narmere om undersgkelsen:

For du mgter (dersom du bruker medisiner): Hvis du kan klare deg uten, er det best for
undersgkelsen dersom du ikke tar fglgende medisiner undersgkelsesdagen: Atrovent, Bertotec,
Bricanyl, Salbuvent, Serevent, Ventoline, eller tabletter som Theo-dur eller Nuelin-Depot.
Dersom du har time sent pé dagen og du vet at du blir svert tungpust uten medisin, kan du
ringe og avtale nytt tidspunkt for undersgkelse. Becotide eller Pulmicort kan du ta som vanlig.

Ndr du mgter fram: Det blir en pusteprgve fgr og 30 minutter etter at du har fatt pustet inn en
medisin (Bricanyl). Dette er en medisin som vanligvis brukes ved astma, den har ingen
skadelige bivirkninger og kan ogsé brukes av gravide.

Benmassemélingen foretas av en underarm. Du merker ikke noe ubehag i forbindelse med
dette og det innebarer ingen risiko. Malingen kan derfor trygt ogsa gjennomfgres pé gravide.

Etter undersgkelsen far du informasjon om hvordan lungefunksjonen er, eventuelt hva slags
diagnose som er mest sannsynlig, og eventuelt hva slags medisiner du kan ha nytte av.

Vi gjgr oppmerksom pa at vi dessverre ikke kan betale reisen.

URN:NBN:no-3454
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hunt - lunge
HELSEUNDERS@KELSEN | NORD-TRONDELAG

TABLETTKUR MED PREDNISOLON

Dersom resultatet ved dagens undersgkelse viste at din FEV1 var under 80% og at du
ikke hadde bedring av FEV1 pd 12% etter inntak av medisiner, er det gnskelig med
en tilleggsundersgkelse for & se om lungefunksjonen din kan bedres med en annen
type medisiner.

Dette inngér i denne undersgkelsen:
* Du skal ta én tablett Prednisolon 20 mg hver dag i 3 uker
* Du kommer til en ny pusteprgve dagen etter siste tablett

Du kan ikke delta i denne undersgkelsen dersom du:

* bruker: * Marevan tabletter ( «blodfortynnende medisin»)
* Vanndrivende medisiner eller Digitoxin/Digitrin pga
hjertesvikt
* Daglige medisiner for psykisk sykdom
* Prednisolon tabletter na

* tidligere har hatt blgdende magesér

* har sukkersyke

* har infeksjon med feber na

* er gravid eller ammer

*erover 75 ar

* tidligere har hatt bivirkninger ved bruk av prednisolon/prednison tabletter

Dette er en undersgkelse som er helt vanlig & utfgre bade pa sykehus og hos
allmennpraktiserende leger. Undersgkelen er ikke farlig eller ubehagelig. Disse
tablettene vil ved langvarig bruk i hgye doser kunne ha skadelig effekt blant annet pa
skjelettet. Den dosen som brukes i denne kortvarige kuren medfgrer ikke slik risiko.

Hvis du gnsker denne tilleggsundersgkelsen, vil prosjektleder snakke med deg slik at
du kan fé svar pa eventuelle tilleggsspgrsmal. Dette kan eventuelt skje pr telefon, du
vil da fa tilsendt tablettene i Igpet av f& dager.

Med vennlig hilsen

Arnulf Langhammer
Prosjektleder/spes. i allmennmedisin

Jeg gnsker delta i denne undersgkelsen:

sted dato underskrift

Jeg kan nés pa telefon:

privat jobb

Samfunnsmedisinsk Forskningssenter, Folkehelsa
Neptunveien 1, 7650 Verdal. TIif 74077144, Fax 74077095
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hunt - lunge
HELSEUNDERSOKELSEN | NORD-TRONDELAG

INVITASJON TIL UTVIDET LUNGEUNDERSOKELSE

Helseundersgkelsen i Nord-Trgndelag har i lgpet av 1995 og 1996 gjennomfgrt
undersgkelser i Levanger, Verdal og Steinkjer. Mange har mgtt til basisundersgkelsen
og til forskjellige tilleggsundersgkelser.

Lungeprosjektet planlegger na en tilleggsundersgkelse for 4 undersgke hvor vanlig
det er med allergi og annen overfglsomhet i luftveiene. Vi gnsker & undersgke
nzrmere de som ved helseundersgkelsen anga symptomer som kan ligne pa astma,
men som hadde normale funn ved pusteprgver. I tillegg inviteres mange som er
tilfeldig utvalgt pa grunnlag av personnummer. Dette er ngdvendig for at vi skal
kunne se om det er forskjell mellom de som har symptomer og de som ikke har dette.
Totalt skal 750 voksne og 750 ungdommer undersgkes.

Hva gar undersgkelsen ut pa?
1. Allergitest i form av en blodprgve

2. Undersgkelse av om du har overfglsomme luftveier. Vi méler lungefunksjonen din
flere ganger mens du puster inn et medikament som virker lett irriterende i luftveiene.
Vi skal da se om luftveiene dine reagerer pé lavere dose enn normalt p denne
irritasjonen. Umiddelbart etter testen far du sa puste inn astmamedisin som straks
opphever effekten dersom du har blitt litt tungpust. Denne undersgkelsen er brukt ved
flere slike undersgkelser tidligere, og brukes rutinemessig ved lungeavdelinger.

3. Méling av en gass (nitrogenmonoksyd) som du puster ut. Dersom det er betennelse
i luftveiene slik man har ved astma, vil personen ha hgyere nivéa av denne gassen i
luften som pustes ut. Malingen foregar ved at du puster rolig ut gjennom et lite
munnstykke. Dette innebzrer ingen form for ubehag. Dette er en helt ny
undersgkelsesmetode i Norge, og vi skal her bruke det utstyret som Regionsykehuset i
Trondheim nylig har anskaffet.

Undersgkelsen er godkjent av Datatilsynet og Regional Etisk Komite for Helseregion

Samfunnsmedisinsk Forskningssenter, Folkehelsa
Neptunvn. 1, 7650 Verdal, TIf 74077144, Fax 74077095
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Hva far du vite?

Du far svar pa de to siste undersgkelsene umiddelbart etter testen. Dersom man
paviser allergi ved blodprgven, vil du senere fi tilsendt brev med resultatet.

Undersgkelsene foregar ved UV-senteret, Neptunvn. 1, i Verdal, tar totalt 40 minutter
og er gratis. Vi har dessverre ikke anledning til & dekke skyssutgifter.

Veibeskrivelse: Ta av E6 og kjgr mot Aker Verdal. UV-senteret er siste kontorbygg
pa hgyre side fgr Aker Verdal, rett over veien for Partek Nordspenn.

Du inviteres herved til & mgte til undersgkelse:

Dersom du bruker medisiner som Bricanyl, Ventolin eller Atrovent, er det fint om du
ikke tar dette om morgenen undersgkelsesdagen. Dersom du bruker Serevent bgr du
heller ikke ta dette kvelden fgr undersgkelsen.

Vennligst svar pa spgrsmalene under og send dette i vedlagte konvolutt. Ta med
selve invitasjonsbrevet nar du mgter til undersgkelsen

hunt - lunge
HELSEUNDERS@KELSEN | NORD-TRONDELAG

Ja, jeg gnsker & delta i undersgkelsen og mgter til angitt tidspunkt. l___l
Ja, jeg gnsker & delta i undersgkelen, men tidspunktet passer ikke. D
Jeg kan nas pi dette telefonnummer for & avtale nytt
tidspunkt:
jobb privat
Nei, jeg onsker ikke & delta i denne undersgkelsen. I:I
- e R

Samfunnsmedisinsk Forskningssenter, Folkehelsa
Neptunvn. 1, 7650 Verdal, TIf 74077144, Fax 74077095



hunt - lunge
HELSEUNDERS@KELSEN | NORD-TRONDELAG

PAMINNELSE OM UNDERSOKELSE

For en tid siden fikk du invitasjon til undersgkelse av overfglsomhet i lunger og
allergitest. P4 svarbrevet krysset du av at du gnsket mgte. Da du ikke mgtte forstéar vi
at du ble forhindret, men vi ber om at du ringer hit for & avtale nytt tidspunkt dersom
du fortsatt gnsker delta.

Som nevnt i forrige brev inviterer vi de som ved helseundersgkelsen anga symptomer
som kan ligne pa astma, men som hadde normale funn ved pusteprgver. Itillegg
inviteres mange som er tilfeldig utvalgt pa grunnlag av personnummer. Dette er
ngdvendig for at vi skal kunne se om det er forskjell mellom de som har symptomer
og de som ikke har dette. Totalt skal 750 voksne og 750 ungdommer undersgkes.

Helseunderspkelsen kan bidra med viktig kunnskap om disse utbredte plager, men
skal vi na dette mal, er vi er helt avhengig av at de som blir invitert gnsker mgte

opp.

Hva far du vite?
Du far umiddelbart svar pd om dine luftveier er overfglsomme. Dersom man paviser
allergi ved blodprgven, vil du senere fa tilsendt brev med resultatet.

Undersgkelsene foregar ved UV-senteret, Neptunvn. 1,1 Verdal, tar totalt 40-50
minutter og er gratis. Vi har dessverre ikke anledning til & dekke skyssutgifter.

Veibeskrivelse: Ta av E6 og kjgr mot Aker Verdal. UV-senteret er siste kontorbygg
pa hgyre side fgr Aker Verdal, rett over veien for Partek Nordspenn.

Dersom du bruker medisiner som Bricanyl, Ventolin eller Atrovent, er det fint om du

ikke tar dette om morgenen undersgkelsesdagen. Dersom du bruker Serevent bgr du
heller ikke ta dette kvelden fgr undersgkelsen.

Vennligst ring nummer 74 07 71 44 og avtal tidspunkt med
Inger.

Med vennlig hilsen

Arnulf Langhammer
prosjektleder

Samfunnsmedisinsk Forskningssenter, Folkehelsa
Neptunvn. 1, 7650 Verdal, TIf 74077144, Fax 74077095
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REGISTRERINGSSKJEMA VED UTVIDET LUNGEUNDERS@OKELSE

Dato: [ I 1L L1
BAEINAVI: evvveveiee et e cerree e e e e erve e e e seberee s eereeeenas Fornavn........coooeeeeeeiiieiieens
Personnummer EEEEEEEEERN
SPORSMAL
1. Rgyker du? Ja [ ] Nei [ ]
1.2. Har du reykt siste 30 minutter? Ja [ | Nei[ |

1.3. Hvis du rgyker daglig, hvor mange sigaretter rgyker du
vanligvis per dag?

0-5[ ] 6-15[ ] 16ellermer[ |

2. Er du forkjglt na? Ja[ Nei [ ]
2.1 Huvis du ikke er forkjglt na, hvor lenge er det siden du var
det?
mindre enn 6 uker [_] mer enn 6 uker ||

3.  Besvares kun av jenter/kvinner i alder med

menstruasjon
3.1 Bruker du P-piller? Ja[ ] Nei[]
3.2 Hvor mange dager er det siden 1.dag i siste menstruasjon?

3.3 Hvor mange dager har du mellom 1.dag12

menstruasjoner?
mindre enn 20 [ | 20-23 [ ] 2427 ]
28-31[ | 32ellermer []

NO - mﬁling Registreringsnummer l || " || " " ” L |

NO - Tidal: 1: L 20 3 L
NO - Nasal 1: | | L 203 L]

Gjennomfgrt undersgkelse:
NO-méling: I:I Metacholintest: D Blodprgve: I:l Spgrsmal: D



Appendix 5

Information to participants of lung function
measurement results:

URN:NBN:no-3454

Spirometry phase |

Bone densitometry phase I

Phase II - Reversibility test

Phase III - Reversibility test after prednisolone
course



RESULTAT AV PUSTEPROVE

Ved pusteprgven kan vi se om du har sykdommer som begrenser pustefunksjonen din,
spesielt gjelder dette astma og emfysem. Resultatet av din maling sammenlignes med
jevnaldrende personer av samme kjgnn. Normalomradet for den verdien som kalles FEV1 er
mellom 80-120 % og for FEVI/FVC mer enn 75%. Pustefunksjonen varierer fra dag til dag
hos de som har astma. En normal enkeltmaling pé en bra dag utelukker derfor ikke astma hos
en som ellers har symptomer pa asima.

Dersom dine verdier er lavere enn det som er angitt over, kan dette tyde pa lungesykdom.
Dersom du har kjent lungesykdom og gar til regelmessig kontroll hos lege for dette, er det
ikke ngdvendig & bestille ekstra time hos lege. De som har lave méleresultat p& disse prgvene
, vil fa invitasjon til videre undersgkelse av lungefunksjonen ved dette prosjektet.

Resultatet av din maling er:

FEV1 = FEV1/FVC =

Din lege fir resultatet av malingen hvis dine verdier er lave dersom du har samtykket i dette.

TAKK FOR AT DU HAR DELTATT I DENNE UNDERSOKELSEN!

URN:NBN:no-3454
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RESULTAT AV BEINMASSEMALINGEN

Vi har fortsatt mangelfull kunnskap om betydningen av forskjellige verdier ved maling av
beinmasse. Malet for denne undersgkelsen er blant annet & gke denne kunnskapen.

Beinmassemalinger blir vanligvis foretatt i underarmen, ryggen, hoften eller hzlen.
Uavhengig av mélestedet, viser lave verdier at personen totalt sett har gkt risiko for brudd.
Mange kan imidlertid ha stor forskjell i beinmasse i forskjellige deler av skjelettet, slik at det
f.eks kan vere normal eller hgy beinmasse i underarm, mens det er lav beinmasse i rygg eller
hofte. For & kunne si noe om bruddrisikoen i en spesiell del av skjelettet, vil derfor
beinmassemaling av dette omradet gi det beste grunnlaget. Malingen ved hunt foretas i en
underarm.

«Normalverdiene» som dine resultat sammenlignes med er fra Danmark, ettersom det
forelgpig ikke finnes normalverdier ut fra norske undersgkelser.

Verdien din blir sammenlignet med gjennomsnittet for personer pa din alder.

Hos de yngste voksne ser det ut til at det danske materialet ikke er helt sammenlignbart, og
noen vil derfor muligens fa angitt for lave verdier.

95 % av befolkningen har verdi fra -2 til + 2, og dette defineres forelgpig som
«normalomréadet». Dersom dine verdier er under -2, kan dette bety at du har gkt risiko for
brudd, men det er viktig & veere klar over at ogsé andre forhold i stor grad pavirker risikoen
for bruddskader.

Gunstige tiltak for a unngd reduksjon av beinmasse og bruddskader er:

* rgykestopp
* daglig mosjon
* kosthold med tilstrekkelig kalk og D-vitamininntak

Ttillegg ser det ut til at det & veere svart tynn ogsa gker risikoen for brudd.

Bruddrisiko kan reduseres ved en sunn livsstil. Les mer om dette i brosjyren du fir med deg
fra Osteoporoseforeningen.

Resultatet av din méling er:

35 -30 -25 -20 -15 -10 05 O 05 10 15 20 25 3.0 35

Dersom denne verdien er mindre enn -2, dvs i det grd omradet, vil vi anbefale at du kontakter
din lege og ber om totalvurdering og rad.

Din lege far resultatet av malingen hvis svaret er mindre enn -2 , dersom du har samtykket i
dette.
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TIL DE SOM HAR DELTATT I UTVIDET LUNGEUNDERS@KELSE

Takk for at du mgter til lungeundersgkelsen.

Hensikten med denne undersgkelsen er blant annet & finne ut om du har astma eller
det som kalles kronisk obstruktiv lungesykdom (KOLS). Til KOLS hgrer sykdommer
som kronisk bronkitt med emfysem, men noen med astma far ogsd KOLS etter mange
ar. Det er ikke alltid like lett & skille klart mellom astma og KOLS, og noen har begge
deler.

Ved astma er luftrgrene trange nar du har plager, men kan vere helt 4pne og normale i
perioder uten plager. Plagene ( tung og/eller pipende pust, hoste) og resultatet av
pusteprgvene kan varierere fra dag til dag. I tillegg vil pusteplagene avta nar du far
medisiner som utvider luftrgrene hvis disse pa forhand var trange.

Ved KOLS er luftrgrene mer eller mindre trange nesten bestandig. Det er derfor
mindre forandringer i pusteprgvene fra dag til dag, men ved forverrelser vil disse
kunne bli darligere.

Det er viktig & undersgke om du har astma eller KOLS fordi det kan ha betydning for
hvilke medisiner du bgr bruke.

Ved undersgkelsen i dag er to forhold undersgkt:

1. Har du nedsatt lungefunksjon?
Vi tar utgangspunkt i hvor mye du puster ut i Igpet av 1 sekund, dette kalles
FEV1. Normal verdi av dette er 80% eller mer.

2. Bedres lungefunksjonen din minst 12 % nar du far medisiner som utvider
luftrgrene?

Resultat:

FEV1 etter medisin: Bedring av FEV1

Normale verdier viser at dine luftrgr idag er normale. Dette utelukker imidlertid ikke

astma.
Dersom FEV1 etter medisin er over 80% og gker med mer enn 12% tyder dette pa

astma.
Dersom FEV1 etter medisin er under 80% og ikke gker med mer enn 12% kan det
vaere KOLS. Noen fér tilbud om ny test etter tablettkur for nermere avklaring av

dette.

Dersom du gnsker det, blir resultatet av undersgkelsen sendt din faste lege. Det er
viktig at du kun foretar endringer i din medisinbruk etter avtale med din faste lege.

Med vennlig hilsen

Arnulf Langhammer
prosjektleder

Samfunnsmedisinsk Forskningssenter, Folkehelsa
Neptunveien 1, 7650 Verdal. TIf 74077144, Fax 74077095
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RESULTAT AV UNDERS@KELSE ETTER PREDNISOLONKUR

Denne undersgkelsen ble gjennomfgrt for & se om du har astma eller kronisk
obstruktiv lungesykdom (KOLS) og om du blir bedre av & bruke prednisolontabletter.

Dersom du ble bedre, kan det vere gunstig for deg at du bruker slike medisiner i en
form som pustes inn ( spray eller pulver). Dette foretrekkes framfor tabletter da det
ved bruk over lang tid har langt mindre bivirkninger.

Dersom du ikke har fatt bedring av dine pusteprgver etter denne tablettkuren, tyder
det pé at du vil ha liten nytte av & begynne med slike medisiner som daglig behandling
av din lungesykdom. Det vil imidlertid allikevel kunne vere aktuelt med slik
behandling ved forverrelser av din tungpusthet. Dersom du allerede bruker slike
medisiner ( Becotide, Flutide eller Pulmicort) er det viktig at du ikke endrer bruk av
disse uten & snakke med din faste lege fgrst. Selv om du ikke skulle ha effekt av slike
medisiner, har de fleste effekt av medisiner som letter pusten ( Atrovent, Bricanyl,
Salbuvent, Ventoline, TheoDur, Nuelin Depot og andre).

Medisiner har en viktig plassi behandlingen av disse lungesykdommene. Det er
imidlertid svaert viktig at du ikke rgyker eller utsettes for andres tobakksrgyk, da dette
har klart uheldig effekt.

Resultat:
FEV1 etter prednisolonkur:

Endring av FEV1 etter prednisolonkur:

Dersom FEV1 er mindre enn 80% og gkning av FEV1 er mindre enn 12% har du ikke
hatt sikker effekt av tablettkuren. Dette kan tyde pa KOLS.

Dersom FEV1 er over 80% eller FEV1 har gkt mer enn 12% har du hatt effekt, og
dette kan tyde pa astma.

Dersom FEV1 er under 80% og FEV1 har gkt med mer enn 12 % tyder det pa at du
har astma og KOLS.

Med vennlig hilsen

Arnulf Langhammer
Prosjektleder

Samfunnsmedisinsk Forskningssenter, Folkehelsa
Neptunveien 1, 7650 Verdal. TIf 74077144, Fax 74077095
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Verdal,

SVAR PA ALLERGIPROVE
Takk for at du mgtte til lungeundersgkelsen pa Folkehelsa i Verdal. Det ble tatt
blodprgve for undersgkelse av eventuell allergi, og dere som hadde positive tester far

herved resultatet.

Allergitesten var positiv for:

Husstgv- Katt Hest Hund Timotei Bjgrk Burot Mugg-sopp
midd (D) [ (El) (E3) (E5) | G6 (gress) T3 W6 M2
SVAR
Forklaring:
0 = negativ test, dvs ingen pavist allergi
1 = kan bety lett allergi, men testen er ikke sikker positiv. Dersom du ikke har
merket reaksjon overfor denne kilden, oppfattes resultatet som negativt.
2-5 = Positiv allergitest, 5 viser sterkest reaksjon

Dersom du har allergi, bgr du unng 2 utsette deg for dette allergenet. Dette er spesielt
viktig i hjemmet hvor du oppholder deg det meste av tiden. Har du allergi mot husdyr
ber du ikke ha dette i huset. Ved allergi mot husstgvmidd bgr du spesielt vaere ngye
med renhold av soverom og sengetgy. Mengden husstgvmidd bgr i s fall reduseres,
og det oppnas bl.a. ved & lufte sengetgy pa dager med kuldegrader, vaske sengetgdy i
varmere vann enn 55°C og grundig stgvsuging av madrass.
Dersom du er i tvil om betydningen av disse resultat, anbefales det at du drgfter dette
med din lege.

Med vennlig hilsen

Arnulf Langhammer
prosjektleder

Samfunnsmedisinsk Forskningssenter, Folkehelsa
Neptunvn 1, 7650 Verdal, Telefon 74077144
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Helseundersokelsen i Nord-Trondelag

Orientering om benmassemalinger

Ved Helseundersgkelsen i Nord-Trgndelag blir det mélt benmasse/bentetthet som en del av
Osteoporoseprosjektet og Lungeprosjektet. (Osteoporoseprosjektet gjennomfgres ikke i alle
kommuner). Det gjennomfgres méling av radius og ulna ved rgntgen absorptiometri-teknikk.
Det males to omréder, det ultradistale som omfatter distale del av radius og det distale som er
et 24 mm langt omréade lenger proksimalt.

Resultatutskrift

P4 vedlagte utskrift fra Osteometer er pasientens BMC (bone mineral content) og BMD ( bone
mineral density) angitt i prosent av verdi forventet for personer med samme alder og kjgnn
(agematched), og i prosent av verdi forventet for unge voksne (referenceage). I tillegg er det
angitt Z-score og T-score, dette viser antall standardavvik forskjell i forhold til referanseverdi
for jevnaldrende ( Z) og unge voksne (T). Svarene angis i forhold til et dansk
referansemateriale da det forelgpig ikke eksisterer norsk referansemateriale. Det ma derfor tas
forbehold om at dette materialet er representativt for Norge. Det ser forelgpig ut til at spesielt
unge voksne far lave Z og T verdier, og man bgr derfor vare svert forsiktig med & tolke
resultatet hos disse.

I HUNT vil personene fa vite sitt resultat som Z-verdi. De som har Z < -2 far rdd om &
kontakte lege for en totalvurdering. Alle som deltar far imidlertid muntlige og skriftlige rad
om generelle forebyggende tiltak.

Hva betyr lav benmasse?

Det er fortsatt mye usikkerhet om betydningen av benmassemalinger. Benmassemalinger blir
vanligvis foretatt i underarm, lumbalcolumna, hofte eller hal. Uavhengig av mélested, viser
lav verdi at personen har gkt total risiko for brudd. Mange kan imidlertid ha stor forskjell i
benmasse i forskjellige deler av skjelettet, slik at det f.eks kan vare normal eller hgy
benmasse i underarm, mens det er lav benmasse i lumbalcolumna. Det kan ogsa vere stor
forskjell i benmasse mellom to nabovirvler, slik at den ene er osteoporotisk og dermed utsatt
for kompresjonsfraktur, mens den andre er normal. For & kunne uttale seg om bruddrisiko i en
konkret del av skjelettet, vil derfor benmassemaling av dette omradet gi best grunnlag.

Ved vurdering av bruddrisiko for den enkelte person er det derfor viktig at resultatet av
benmassemaling sammenholdes med andre risikofaktorer. Slike risikofaktorer er hgyde
(bruddrisiko gker 40% for hver gkning i hgyde pa 6 cm), tobakksrgyk, lite aktivitet, tidligere
brudd, medikamenter og ern@ringsstatus.

Samfunnsmedisinsk Forskningssenter, Folkehelsa.
Neptunvn. 1, 7650 Verdal. TIf 74077144, Fax 74077095
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Hva kan legen gjgre?

Vurdere om det er bakenforliggende sykdommer

Revurdere dose og indikasjon for medikamenter med uheldig effekt pd benmasse
Ved symptomgivende osteoporose ( f.eks. paviste kompresjonsfrakturer pa rtg)
vurderes medikamentell behandling. Dette kan vaere hormonterapi postmenopausalt,
bisfosfonater eller Miacalcic.

Det foreligger dessverre ingen konsensus i Norge om konkrete forebyggende tiltak ved pavist
asymptomatisk lav bentetthet uten kjent arsak. Fglgende tiltak/rad kan imidlertid ha
betydning:

* sikre et adekvat kosthold med tilstrekkelig kalk ( 1500mg/dggn for eldre og 1200
mg/dggn for ungdom) og D-vitaminer . I Sverige anbefales tilskudd av D-vitaminer til
alle over 70 ar.

unngé overdreven slanking

vere i fysisk aktivitet, men ekstrem fysisk aktivitet er ikke gunstig

rgykeslutt

unnga alkoholmisbruk

fallforebyggende tiltak hos eldre

* %X ¥ ¥ ¥

Skal malingene gjentas?

I de tilfeller der det kan vere sarlig viktig & fglge utviklingen av bentap, kan det enten vare
aktuelt & ta regelmessige malinger med 3 maneders intervaller eller & gjenta malingen etter 2

Q

ar.

Verdal, 20.12.96

Berit Schei Arnulf Langhammer
Forskningsleder Spes. allmennmedisin
Prosjektleder Osteoporoseprosjektet Prosjektleder Lungeprosjektet (BONT)

Samfunnsmedisinsk Forskningssenter, Folkehelsa.
Neptunvn. 1, 7650 Verdal. TIf 74077144, Fax 74077095
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RESULTAT FRA LUNGEUNDERS@KELSEN (BONT)

BONT ( = bronkial obstruksjon i Nord-Trgndelag) er et delprosjekt ved Helseundersgkelsen i Nord-
Trgndelag. De som ved helseundersgkelsen anga symptomer pa lungesykdom eller bruk av
astmamedisiner, ble invitert til en etterundersgkelse. Denne omfattet spirometri med reversibilitetstest
(spirometri fgr og 30 minutter etter inhalasjon av 0.75 mg Bricanyl pa turbuhaler) og
bentetthetsmaling av underarm. Det vises til egen brev som omhandler bentetthetsmalingen.

Svarbrevet viser:

Pred. - forventet verdi ut fra hgyde, alder, kjgnn og rase
Pre - resultat ved spirometri fgr bricanyl

%O0bs/p - resultat i prosent av forventet verdi

Post - resultat ved spirometri etter bricanyl

%Obs/p - resultat etter bricanyl i prosent av forventet
D%2/1 - prosent endring mellom de to malinger

Tolkning av resultatet:

FEV1 < 80% tyder pé bronkial obstruksjon. Negativ reversibilitetstest og FEV1 < 80% etter
bricanyl tyder pA KOLS. Positiv reversibilitetstest tyder pa astma.

Positiv reversibilitetstest: > 12% gkning av FEV1 etter Bricanyl.

En del personer har hatt problemer med & gjennomfgre spirometri, negativ reversibilitet skyldes som
regel dette. Det understrekes at funnene ma sammenholdes med symptomer fgr eventuell diagnose
settes.

Informasjon til de undersgkte:

Personene har fétt svarbrev med resultatet av FEV1 og prosent endring ved reversibilitetstest.
Dersom FEV 1 etter reversibilitetstest er mindre enn 80% eller det er en gkning ved
reversibilitetstest pa 12% , er de anbefalt 4 ta kontakt med lege dersom de ikke pa forhind hadde kjent
obstruktiv lungesykdom.

Hyvilke resultat oversendes fast lege?

For de pasientene som gnsket dette, oversendes resultatene for de som hadde FEV1 < 80% eller
pkning ved reversibilitetstest > 12%. Vi vil anbefale at n@rmere diagnostisk avklaring blir
gjennomfgrt dersom man ikke pa forhand har kjennskap om lungesykdom hos de aktuelle pasienter.

Med vennlig hilsen

Arnulf Langhammer
Prosjektleder BONT

Samfunnsmedisinsk Forskningssenter, Folkehelsa
Neptunvn. 1, 7650 Verdal
Telefon: 74077144 Telefax: 74077095
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Helseundersgkelsen i Nord-Trondelag

Til legene i Levanger, Verdal, Steinkjer og Stjgrdal

RESULTAT FRA LUNGEUNDERS@KELSEN BONT (= Bronkial
Obstruksjon i NT)
Aktuelle undersgkelser og utvalg:
Fase 1: Spirometri, intervju og benmassemaling.
Utvalg: De som svarte positivt pa spgrsmal i spgrreskjema om astma eller
astmasymptomer.
Fase 2: Spirometri med reversibilitetstest med Bricanyl turbuhaler 0.75 mg.
Utvalg: FEV1 < 80% av forventet eller FEV1/FVC < 75% av forventet i fase 1.
Fase 3: Reversibilitetstest med Prednisolon 20 mg x 1 i 3 uker.
Utvalg: symptomer pa lungesykdom og FEV1 < 80% av forventet og reversibilitet <
12% etter beta2agonist i fase 2.
Eksklusjonskriterier: diabetes mellitus, tidligere ulcussykdom, infeksjonssykdom,
bruk av psykofarmaka eller Marevan, alder > 75 &r, graviditet og amming.

Svarbrev:

Svarbrev sendes den faste legen nar personen har gnsket dette. Etter fase 3 sendes svarbrev
for alle, mens etter fase 2 sendes svar ved FEV1<80% av forventet etter Bricanyl, eller ved
gkning av FEV1>12%. Personene har selv fatt svarbrev med resultatene.

I svarbrevet er angitt FVC, FEV1, FEF50 og Substans(medikament). Det angis predicted
(forventet) verdi i tillegg til resultat ved observasjon 1 ( = fgr beta2agonist), observasjon 2
(= etter beta2agonist), observasjon 3 ( fgr beta2agonist etter prednisolonkur) og observasjon
4 ( etter beta2agonist etter prednisolonkur). I tillegg angis differansen i prosent mellom de
forskjellige observasjoner (D%obs 2/1)

Tolkning av resultatet:

FEV1 < 80% av forventet tyder péa bronkial obstruksjon. Positiv reversibilitetstest og
FEV1>80% av forventet fgr eller etter prednisolonkur tyder pd astma. Positiv
reversibilitetstest defineres her som gkning av FEV1>12%.

Negativ reversibilitetstest og FEV1< 80% etter Bricanyl og prednisolonkur tyder pa KOLS (
kronisk obstruktiv lungesykdom). Positiv reversibilitetstest og FEV 1< 80% tyder pa
kombinasjon av astma og KOLS. En del personer har hatt problemer med & gjennomfgre
spirometri, og reduksjon av FEV1 etter Bricanyl skyldes som regel dette

Forslag til journalfgring: Reversibilitetstest:

Etter Bricanyl FEV1 __ FEV1% av forventet: __ Okning i % 2/1: __
(pos/neg)

Etter Prednisolon: FEV1 __  FEV1 % av forventet: __ Qkning i %: 4/1 __
(pos/neg)

Videre utredning:

Det anbefales nermere diagnostisk avklaring ved tegn til obstruksjon, dersom man fra fgr
ikke har kjennskap til lungesykdom hos pasienten. Ved spirometri fanger vi opp kun de som
var obstruktive den aktuelle dag, normal spirometri ved helseundersgkelsen utelukker derfor
ikke at pasienten har astma. Det understrekes at funnene ma sammenholdes med symptomer
for eventuell diagnose settes.

Med vennlig hilsen
Arnulf Langhammer
Prosjektleder BONT

Samfunnsmedisinsk Forskningssenter, Folkehelsa.
Neptunvn.l, 7650 Verdal. TIf 74077144, Fax 74077095
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Verdal, 16.05.97
RESULTAT AV UTVIDET LUNGEUNDERSOKELSE
Helseundersgkelsen i Nort-Trgndelag avsluttet screeningundersgkelsen i Levanger og
Verdal hgsten 95/ vinteren 96. Lungeprosjektet (BONT) har gjennomfgrt en del
tilleggsundersgkelser og det er tidligere utsendt svar pa de som har patologiske verdier ved
spirometri og reversibilitetstest.
Herved utsendes svar pa utvidet lungeundersgkelse som gjennomfgres hgsten 96/vinteren
97.

Hvem er innkalt til denne undersgkelsen?

* Et tilfeldig utvalg pa 3% av befolkningen

* Bt utvalg av de som har angitt symptomer pa bronkial hyperreaktiviteti spgrreskjema
ved  screeningundersgkelsen, men som hadde normale lungefunksjonsmalinger.

Hva males?

* Nitrogenmonoksyd i ekspirasjonsluft. Det er en viss basisproduksjon av NO i cellene. Det
er vist at denne produksjonen er gkt ved inflammasjon, og det forskes mye pd om man kan
bruke dette som et mal p4 den inflammasjon som foreligger i luftveiene hos pasienter med
symptomer pé astma. Det er anskaffet utstyr for slike méalinger ved 3 regionsykehus, og vi
ldner RIT’s utstyr ved dette prosjekt. Det er ikke foretatt slike mélinger fgr i Norge.

* Bronkial hyperreaktivitet med metacholine provokasjonstest. Personen inhalerer
metacholin i repeterte doser og spirometri males etter hver dose. Dersom personen far et
fall i FEV1 pa 20% i forhold til startniva, er testen postitiv. Testen gjennomfgres ikke hvis
personen er obstruktiv ved fgrste maling.

* Phadiatop - screeningtest pa inhalasjonsallergi. Det pavises da IgE mot et standardpanel
av inhalasjonsallergener. Dette omfatter bjgrk, timotei, burot, hund, katt, hest, husstgvmidd,
muggsopp og oliven.

Melding sendes til primzerlegen:

* Ved positiv metacholintest

* Ved positiv NO-test ( NO-konsentrasjon i ekspirert luft > 20ppb)

* Testpersonen far vite resultatet av metacholintest og NO-test umiddelbart. Ved positiv
allergitest informeres testpersonen skriftlig om resultatet.

Hvilke behandlingsmessige konsekvenser har dette?
Dette er supplerende undersgkelser som kan vere til hjelp dersom en eri tvil om pasienten
har astma. Dersom pasienten har symptomer i form av tung, pipende pust eller vedvarende
hoste, kan positive resultat pa disse undersgkelser stgtte astmadiagnose. Dersom pasienten
ikke har noen plager, men allikevel positive resultat, kan de ha gkt risiko for senere
utvikling av obstruktiv lungesykdom.

Med vennlig hilsen

Arnulf Langhammer (prosjektleder BONT)

Samfunnsmedisinsk Forskningssenter, Folkehelsa.
Neptunvn. 1, 7650 Verdal. TIf 74077144, Fax 74077095

URN:NBN:no-3454



URN:NBN:no-3454

hunt - lunge
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Verdal,

RESULTAT AV UTVIDET LUNGEUNDERSOKELSE

NV e Fadt: .o

NO - maling:

I ekspirasjonsluft ble det malt: ................. ppb (verdi over 20 ppb tyder pa
inflammasjon)

Metacholintest:

FEVifgrtest: ... Vs % av forventet
FEViettertestt . /s % reduksjon
FEVi etter ev. Bricanyl ~  ........... s % av utgangsverdi

PD2o: pg  (total dose metacholin som gir 20% fall i FEV1)

Konklusjon:
Pasienten har:  liten [ moderat [_]  stor grad [] av bronkial
hyperreaktivitet.

Pasienter med positiv metacholintest som har symptomer i form av tung, pipende pust
eller vedvarende hoste, blir anbefalt 4 ta kontakt med egen lege. Disse kan ha astma
og bgr vurderes med tanke pa medikamentell behandling og oppfelging. Forelgpig er
man tilbakeholdende med & gi konkrete rad ut fra NO-méling, da dette er usikkert.

Med vennlig hilsen

Arnulf Langhammer
prosjektleder

Samfunnsmedisinsk Forskningssenter, Folkehelsa.
Neptunvn. 1, 7650 Verdal. TIf 74077144, Fax 74077095
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HELSEUNDERS@KELSEN I NORD-TRONDELAG

SPORREUNDERS@KELSE BLANT DE SOM IKKE M@TTE.

11995-1997 ble det gjennomfgrt en stor helseundersgkelse i Nord-Trgndelag hvor alle som
var 20 ar og eldre ble invitert. Vi er godt forngyd med at ca 70% gnsket/hadde anledning til &
mgte opp.

Et av forméalene for denne undersgkelsen var & finne hvor mange som har forskjellige

. plager/sykdommer. For & kunne f4 mest mulig palitelige data om dette, er det ngdvendig &
undersgke om det er forskjell i slik forekomst blant de som ikke mgtte i forhold til de som
mgtte.

For 4 fa svar pa dette er det gjennomfgrt telefonintervju blant et tilfeldig utvalg av de som
ikke mgtte. Vi har ikke klart 4 n& deg per telefon, og tillater oss derfor & sende dette
spgrreskjema. Du vil gi et viktig bidrag til flere forskningsprosjekter om du kan besvare disse
spgrsméalene. Undersgkelsen er anonym, og du skal ikke skrive navn pa skjemaet.

Takk for hjelpen!
Med vennlig hilsen
Kristian Midthjell Dystein Kriiger Arnulf Langhammer
Prosjektleder Daglig leder Prosjektleder
Diabetesprosjektet Lungeprosjektet
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Sporreskjema

Dato for utfylling: .......... [ovorinaee 1998

Alder: DI:‘ ar Kjgnn: Mann []  Kvinne Ol

Forst noen spgrsmal om pustebesvzer:

1. Hoster du daglig i perioder av aret?
Hyvis ja:

1.1.Er hosten vanligvis ledsaget av oppspytt?
1.2 Har du hatt hoste med oppspytt i minst 3 mnd
sammenhengende i hvert av de siste 2 ar?

2. Har du noen gang i Igpet av de siste 12 manedene hatt pipelyder i brystet?

Hyvis ja:

2.1 Har du veert tungpust i forbindelse med at du hadde pipelyder i

brystet?

2.2. Har du hatt slike pipelyder nar du ikke har veert forkjglt?

3. Har du noen gang i lgpet av de siste 12 ménedene hatt tung pust om

dagen nar du har vert i ro?

4. Har du noen gang i Igpet av de siste 12 manedene hatt anfall med

tung pust etter en anstrengelse?

5. Har du noen gang i lgpet av de siste 12 manedene vaknet med tung pust?

6. Har du eller har du hatt astma?
Hyvis ja:

6.1 Hvor gammel var du da du fgrste gang merket symptomer pa astma?

7. Vil du si at du har problemer med pusten ? (sett ett kryss)

Hyvis ja:

Oo0oood o Oodg oOoogoddgs
OO0O0O00 O OO O0O0 03

Hvilken beskrivelse passer best for dine pusteplager?
Jeg har problemer med pusten: (sett ett kryss)

A. Svert sjelden

B. Gjentatte ganger, men blir oftest helt bra ]

C. Hele tiden og er aldri helt bra

8. Har du i Igpet av de siste 12 maneder brukt legemidler for & lette

pusten (astma-medisiner)?
Hyvis ja:

]

8.1 Har du siste maned brukt Bricanyl, Ventolin, Salbuvent

eller Berotec?
Hyvis ja pa spgrsmal 8.1:

[

8.2 Hvor ofte har du brukt denne medisinen i gjennomsnitt

siste maned? (sett ett kryss)

O

[

Vet ikke

En gang i uken eller sjeldnere

Ikke hver dag, men flere ganger i uken
Hver dag

—

[
0
0
0

[\



Hyvis nei pa spgrsmal 8:
8.3  Har du tidligere brukt legemidler for & lette pusten? JA  NEI

9. Har du brukt astmamedisiner som Becotide, Flutide eller

Pulmicort noen gang? O O
Hyvis ja:
9.1. Har du brukt slik medisin regelmessig siste 6 maneder? O O

EVENtUEI]l KOMIMENTAT: ....eeeeiiieeeiiieieeeeeeieeeeeeeiteeeeeieisreessesessrreaesssssssnssereeesesssmmsesaeessssmrnness

S4 noen spgrsmal om diabetes (sukkersyke) og hgyt blodtrykk:
10. Har du eller har du hatt diabetes (sukkersyke)? ] ]
Hyvis nei; ga til spgrsmal 11
Hyvis ja:
10.1. Hvor gammel var du da du fikk dette? I:":l ar
10.2. Bruker du insulin (sprgyter, penn) mot din diabetes na? ]
10.3. Bruker du tabletter mot din diabetes na? ]
10.4. Maler du noen gang hjemme hvor mye sukker (glukose) du
har i blodet (blodsukker) ?
(svar ja ogsd om noen hjelper deg eller gjgr det for deg ) ]
10.5. Gér du til regelmessig kontroll hos lege for din diabetes? L]
Kommentarer:

o Od

11. Bruker du medisin mot hgyt blodtrykk?

Na[] Fgr, men ikke nd [_] Aldri brukt []
12. S4 er det noen spgrsmal om rgyking:
12.1. Rgyker du selv daglig? Rgyker ikke na,
men har rgykt
JA tidligere NEI

[ L] 1

12.2 Hyvis du har rgykt tidligere, hvor lenge er det siden du sluttet? ar

12.3. Hvor mange sigaretter rgyker du eller rgykte du vanligvis daglig?

13. Dersom du gnsker det, ville det vaere av stor verdi for oss om du kan si noe om grunnen
til at du ikke mgtte til Helseundersgkelsen:

Hjertelig takk for hjelpen!
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Follow-up study 2001 — invitation and questionnaires
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hunt

Helseundersgkelsen i Nord-Trendelag

Forespgrsel om deltagelse i en vitenskapelig undersgkelse om benskjarhet

Alle voksne personer bosatt i Nord-Trgndelag ble i 1995-97 invitert til helseundersgkelsen
hunt. Dette er en av verdens sterste undersgkelser i sitt slag med rundt 65.000 deltakere.
Omtrent 18.000 personer fikk malt benmasse og 11.000 av disse deltok ogsé i lunge-
prosjektet. Benmasse ble malt for & studere forekomst av og &rsaker til benskjgrhet. Denne
type forskning er sveert viktig ettersom lav benmasse gir hayere risiko for brudd. Vi vet i dag
for lite om hvorfor forekomsten av brudd i Norge er helt pa verdenstoppen, og hvordan vi skal
snu denne utviklingen. For & gke kunnskapen om dette @nsker vi se pa endring av
benmasse hos personer med og uten kjente risikofaktorer for benskjgrhet.

Tre grupper foresporres:

1. Tilfeldig utvalg pa 5% av menn og kvinner med alder 20-100 ar
2. Utvalg av kvinner over 50 ar, ogsa kvinner som ikke ble méiti 1995-97.
3. Alle som oppga at de hadde brukt kortisonbehandling for astma/kronisk

bronkit/emfysem/KOLS ved hunt 95-97.

For at vi skal fa sikre resultater, er vi avhengige av at det er god deltagelse i alle grupper. Vi
haper derfor at du blir med.

Deltagelse i undersgkelsen er selvsagt frivillig og gratis.

Du har fatt time for maling: / /2001 Kl

Adresse

Dersom tidspunktet over ikke passer, eller du lurer pa noe, vennligst ring tif. 9201 9638.

Selve undersgkelsen tar ca. 10 minutter, er ikke ubehagelig og innebzerer ingen helserisiko.
Maksimal ventetid vil veere 15 minutter. Vennligst fyll ut det vedlagte sperreskjemaet og ta
det med til undersgkelsen. Der vil du ogsa fa hjelp om noe er vanskelig.

Helseundersakelsen er godkjent av Datatilsynet og tilrddd av Regional komite for medisinsk
forskningsetikk i Helseregion Midt-Norge. Svarene skal utelukkende brukes til forskning og
behandles strengt fortrolig. Opplysningene kan senere etter vedtatte regler for personvern bli
sammenholdt med andre helse- og sykdomsregistre som tidligere helseundersgkelser,
bruddregistre ved sykehusene, familieregisteret og kreftregisteret.

Dine svar og ditt fremmete er et viktig bidrag i forskningen om benskjorhet.

Med vennlig hilsen

Siri Forsmo Arnulf Langhammer
Forsker dr.med. NTNU, Trondheim Stipendiat Hunt Forskningssenter, NTNU, Verdal
Spes.allmennmedisin

SAMTYKKE E RKLE Rl N G (tas med til undersgkelsen)

Jeg samtykker i at mine resultater blir brukt til medisinsk forskning, og at disse kan sammenholdes
med opplysninger fra andre helseregistre som nevnt over. Framgangsmaten i slike tilfeller vil bli avklart
i samrad med Datatilsynet og Regional komité for medisinsk forskningsetikk i helseregion IV.

Sted Dato Underskrift
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hunt

Helseundersgkeisen i Nord-Trandelag

Spgrreskjema
Benmasse 2001

Vennligst svar pa alle sparsmal. Sett kryss og tall ngyaktig i de
angitte rutene. Dersom noe er uklart, kan du spgrre nar du mater
til undersgkelsen. Bruk blokkbokstaver om du skal skrive.

1. Helsen din

Hvordan er helsen din na?
(ett kryss)

Har du tidligere Ved Annet  yerikke — Lkke
malt bentettheten?  HUNT sted mélt
‘inntil to kryss) O O O O

Husker du resultatet av din siste maling?

(ettkryss)  Normal .............ccooooviiiiiiiiiniiniin
Littlav ...ocooiiiiiiiii e
Benskjgrhet
Husker ikke

3. Benskjgrhet (osteoporose)

Ja Nei Vetikke
i yd
Har lege sagt at du har benskjgrhet? 0O O 0

Har noen i ner familie benskjgrhet?
(Mor, far, spsken) D D D

4. Brudd

Har du noen gang hatt brudd (knokler)? |J:a| Iﬁi
Hyvis ja: (ett eller flere kryss) Ca. alder ved siste brudd:
Handledd/underarm .... [] 4r gammel
Overarm .................. O 3r gammel
Larhals (hofte) ........... [] &r gammel
Ankel/legg ........coceee. [] &r gammel
Ryggvirvel ... [] &r gammel
Ribben .........ccuneennee O &r gammel
Andre brudd ............. O ar gammel
S Fall w5 i
Fgler du at du har god balanse? I-J_f’l IEi
Har du falt/ramlet siste aret? Inme Ute  Nei
(Kryss for i doprs og/eller dprs) O | O
Hyvis du falt utendgrs, hvor skjedde det? Underlag:
(Sett kryss for alt som passer) Sng/is Bart
P4 vei/gate/i hagen/aker O ™
1 terrenget (skog, fjell, ulendt) O O

Etikett

6.Fysisk aktivitet

Hvordan har din fysiske aktivitet i fritiden veert det siste
aret? (Tenk deg et ukentlig gjennomsnitt for Gret)

Arbeidsvei regnes som fritid Timer pr. uke

o Lett aktivitet Ingen Under 1 1-2 3 ogmer

(ikke svett/andpusten) D D D D
e Hard fysisk aktivitet 0 0 0 0O

(svett/andpusten)

Hyva slags fysisk aktivitet bedriver du?

(ett eller flere kryss)  IngeN ..........cceeuvenienennenne.
Gar (0gsd sKi) ..vevueennennnns
SykKIer ......ociiiiiiiiiiiiii
Jogger/lgper (ogsé langrenn) ........
Svgmmer .............ocoeoeeenl
Gymnastikk/aerobics/turn
Styrketrening (gvelser, lgfte vekter)....

Noter hvis ikke Lagspill ( hdndball, volleyball o.a.).....

noe passer for
deg Annet

OOoood

oo

Aktivitet i arbeid: (Ignnet eller ulpnnet, inkl. hjemmearbeid)

For det meste stillesittende (f.eks. skrivebordsarbeid) a
Arbeid som krever at du gir mye (f.eks undervisning) M|
Arbeid hvor du gér og lgfter mye (f.eks.postbud, pleier) [ ]
Tungt kroppsarbeid (f.eks. tungt jordbruk, rengjpring)

Hvor mange timer i uken har

du av denne typen arbeid?

Som barn, hvordan kom du deg pa skolen? (transportmdte)

Timer pr.uke

Ett eller flere Alder  7-104r  13-16 &r
kryss for den Skoleskyss/bil/bat O O
vanligste Gikk (ogsa ski/spark) O
fremkomstmdten  Sykkel 0o O
Avstand hjem-skole i kilometer? m | m

7. Slanking

Har du noen gang forsgkt 4 slanke deg? |J:a| I\Il—jl
Huyvis ja: Fgr 20 ar Etter 20 ar
e Hvor mange ganger har

du forsgkt a slanke deg?
e  Hvor mye har du pa det

meste gatt ned i vekt? kg kg
Ca. hvor mye veide du da du var 20 ar? kg

8. Kosttilskudd

Har du det siste aret periodevis brukt noen av X
de folgende midler daglig eller nesten daglig? Ja  Nei

Kalktabletter eller benmel ...................... O 0O
Vitamin D-tilskudd ................coooieinil O d
Andre vitamintilskudd ......................eee O O
Tran eller tran-/fiskeoljekapsler ............... O O
Terntabletter ... .. oeueeuree e O d



9. Symptomer fra luftveiene

Z
g

Ex0%8+000 O OOOF

Hoster du daglig i perioder av aret

Hvis ja:  Er hosten vanligvis ledsaget av oppspytt?

Har du hatt hoste med oppspytt i minst 3

mnd. sammenhengende i hvert av de to

siste arene

Har du hatt noe anfall med pipende eller tung

pust de siste 12 ménedene?

Har du eller har du hatt astma?

Hvis ja:  Har du fatt diagnosen astma av lege?

Har du hatt symptomer siste 12 mnd?

Hvor gammel var du 1.gang du merket
symptomer pa astma (tungpust, piping)?

Har du fatt diagnosen kronisk bronkitt eller

emfysem av lege?

Hyvis ja:  Hvor gammel var du da du fikk
slik diagnose?

ooo O O ogs

Os

Hemmer pusteplager dine daglige aktiviteter?
(ett kryss)

Istorgrad.....c.coovvvininiiiiniiniiinnininnan.
Isvaertstorgrad..........cocovvviuiiiiiinin

O0oOonO

10. Medisiner for astma/luftveiene

A. Har du brukt eller bruker da Ja. Nei Vetikke
astmamedisiner? (medisiner mot 0 O O
pustevansker) Hvis nei, g4 til spersmal 11
B. Har du noen gang brukt Ja  Nei Vetikke
forebyggende behandling? O 0O
(Becotide, Flutide, Pulmicort, Seretide) L_-I
Hyvis ja: Hvis nei, ga til spersmal 10 C
. Har du brukt slike medisiner regelmessig Ja  Nei
siste halvar?
Ett eller flere kryss for
medisiner du har brukt
" siste halvdar mot astma
og luftveisplager

. Omtrent i hvor mange ar har du til
sammen brukt slike medisiner?

3 Hvor mye slik medisin har du brukt daglig siste uke?

Styrke i mikrogram Antall doser/dag
C. Har du noen gang brukt Ja. Nei Vetikke
kortison tabletter pga. puste- O O
vansker? Prednisolon, prednison, celestone
Hyvis ja: Hvis nei, g4 til sporsmal 11

. Har du brukt dette som 1-4 ukers kurer ved Ja Nei
forverrelse av sykdommen? O Od

Hvor mange slike kurer har du hatt siste to ar?

-

e Har du brukt kortisontabl. regelmessig mer Ja  Ne
enn en méned pga. astma/pustevansker? O O4d
ar

Hvor lenge har du totalt brukt slike tabletter?

11. Kortison for annet enn lungesykdommer

Har du brukt kortison tabletter Ja Nei Vetikke
Prednisolon, prednison, celestone for annen D D D
sykdom? Eks: leddgikt, polymyalgi,
nyresykdom, tarmsykdom m.fl..
Hvis ja:  Hvor mange &r har du til sammen

brukt slik medisin? ar

URN:NBN:no-3454

Har du noen gang brukt Becotide Ja Nei Vetikke
nasal, Lokilan, Rhinocort, Flutide,
Nasonex, Nasocort i nesen pga. 0o o |
nesetetthet/allergi?
Hvis ja:  Hvor mange ar har du til sammen

brukt slik medisin? ar
Har du noen gang fatt Ja  Nei Vetikke
kortisonsprgyte for allergi, sene-
eller leddbetennelser? o o t
Hvis ja:  gyor mange sprgyter siste 24 méneder

|

12, Reyking:

Rgyker du eller har du rgykt ILi_?li Tidligere All:dl"i

daglig? O
Hyvis du rgyker eller har rgykt daglig:
® Hvor gammel var du da du begynte? ir |
gml.

¢ Hvor mange sigaretter e.l.

rgyker/rgykte du vanligvis daglig? sig.
e Hvor mange ar tilsammen har du

rgykt daglig? ar
Hyvis du tidligere har rgykt, hvor
gammel var du da du sluttet for godt? ar

13. Alkoholbruk

Er du totalavholdende? O 0
Hyvis nei: Hvor mange ganger drikker du
alkohol (ikke lettgl) i 1gpet av en mdned? ganger
Hvor mange glass har du drukket de siste to uker av:
oL Vin: Brennevin:

Ja Nei

Spgrsmal for kvinner:

14. Menstruasjon og overgangsalder

Har du fortsatt menstruasjon? [.I_gl I\II:ell
Hvisnei:  Hvor gammel var du da
menstruasjonen sluttet? ér gammel
. Hadde/har du plager i forbindelse med Ja  Nei
overgangsalderen (hetetokter m.m.) O Od
Hormonbehandling (ikke prevensjon, p-piller): Ja  Nei
Har du brukt gstrogen (tabletter/plaster)? | C
Hyvis ja, kryss for det merket du bruker/brukte sist
Ett kryss Trisekvens. .. .. O
d
O
d
a
Noter hvis H
ikke noe
passer fordeg  Andre
e Hvor gammel var du da du
begynte med gstrogen? &r gammel
e Hvor lenge til sammen har du brukt gstrogen?
Hvis mindre enn ett ar maneder
Hvis mer enn ett ar ar

Takk for at du har svart pa disse spgrsmalene!

Vennligst ta med dette sparreskjemaet nar du meter til
undersgkelsen. | tillegg ville det veere fint om du tar
med resept(ene) pa faste medisiner du bruker.

Ja Nei

For tekniker: Samtykke [1 [



Intervjuskjema Etikett

Tekst i kursiv er informasjon til intervjuer

Innledning:
Kan jeg stille deg noen korte spersmal om matvanene dine?

Kosthold

A. De fglgende spgrsmalene gjelder hva du spiser eller drikker pr. dag:
(Antall glass, kopper, brgdskiver, en knekkebrodskive regnes som en brodskive)

Pr. dag:
Sett kryss ~ Aldri/ Mindre Mer
ermRrys sjelden enn 1 12 34 5-6 enn 6
Melk 1. Hvor mange glass melk drikker du pr. dag?...... (] [ O O o O
Kaffe 2. Hvor mange kopper kaffe drikker du pr. dag?.... O O O O O O
Te 3. Hvor mange kopper te drikker du pr. dag?........ O | O O O O
Juice 4. Hvor mange glass appelsinjuice pr. dag?.......... [ ] O O [ [
Brod 5. Hvor mange brgdskiver spiser du i alt pr. dag?.. | O O O O O
Brod 6. Hvor mange brgdskiver spiser du med gulost?... N O O O O O
med ost 1- Hvor mange brgdskiver spiser du med brunost?. O O O O O 0O
8. Hvor mange brgdskiver spiser du med annen ost O O O O O O
Fisk 9. Hvor mange br.skiver spiser du med fiskepalegg O O O O O O
B. Na kommer noen spgrsmal om hva du spiser og drikker i uken:
I uken:
Sett kryss Agi 5 34 56 Dagle
Yoghurt  10. Hvor ofte spiser du yoghurt? (i uken)............... O Il O O O a
Middag
11. Hvor ofte spiser du middag med fet fisk (laks, ver,
Fisk kveite, STl mLfL) oo D D D D D
12. Hvor ofte spiser du middag med mager fisk
(torsk, seim.fl). .. ... D D D D D D
Kjgtt 13. Hvor ofte spiser du middag med rent kjgtt? ...... O O O O O O
Gront 14. Hvor ofte spiser du middag med grgnnsaker? .... O O O O O O
Guirgtter  15. Hvor ofte spiser du r4 eller kokte gulrgtter? ...... O O O O O O
Brokkoli  16. Hvor ofte spiser du rd eller kokt brokkoli
og/eller blomkal? ... 0 o g O O 0
Frukt 17. Hvor ofte spiser du frukt? ................c..cceeee. O | O O O O
Brus 18. Hvor ofte drikker du sukkerholdige leskedrikker O O O O O O
Light 19. Hvor ofte drikker du sukkerfrie “Light”
brus leskedrikker? ... [ u 0 [ [ 0
20. Hva slags type brgd (kjgpt/hjemmebakt) spiser du vanligvis?
1-2 Loff  Fint brgd Kneipbrgd  Grovbrgd ~ Knekkebrgd
ki
O U O o U
21. Hvis du drikker melk, hvilken type er det vanligvis? Syt og sur
Ett kryss Helmelk Lettmelk Ekstra lett Skummet
Sporsmdlene 22-23 gjelder O O | . O ,
barne-/oppvekstér, dvs .til og 22. Husker du omtrent hvor mye melk du drakk daglig som barn?
med puberteten/tendrene. Drakk ikke/sjelden 1-2 glass 3-4 glass 5-6 glass Mer enn 6
Be dem tenke pd fra de begynte melk
pd skolen og fremover. O O O O O
23. Under oppveksten, tok du tran/trankapsler daglig?
Ett kryss Hele dret ~ Hgst/ vinter  Ikke regekmessig Aldri
O O O O

Det var alt, tusen takk!
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Appendix 9

Studies on inhaled corticosteroids and

BMD/fracture risk

URN:NBN:no-3454



(¢) ssof auoq 301pa1d Jou PIp (TG [B1HIUI IO SIOYIRW

ouog] "S1eak ¢ UBY) 10U 10 SO JO SOSOP MO

SNSIOA 9S0P YSIY UGOMIO] SOUAIIIP ON "SIBAA ¢ JO @
pouod € 1040 soFueyo [ewiutw Jng ‘dnois asop ysiy W dn mofjoy 00s-0And/ddd| ¥Liv| M8+WNSId ST- 6661
SSO[ dU0q puUE S0P ST A[IEP UdAMIDQ UONE[OLI0) | H-ST ‘ANE BuyIsy Teok ¢ 008 <dNd/ddd| 66v| MI9+INTT 'V Rnog
() oouaropIp ou W Papn[oxa 10U SOO

SIoNIBW I0YH0 ‘Y dnoiT Ul 10MO] UId[800ISO-S (A Sypuour £°¢| 00s-0 ANG/dAd| VvSy| MOT+INIT ‘d| SSD- 1661
woﬁ&o&% ON -dNd | H-ST:dNgd BUWISY | SYIUOUL T ¢ 008 <dNd/ddd| 897 | MVI+INET 'V o[nog

(1) s71 pue diy ayy 1oy qIANE ueour ul 9s0p Aq

QUI[O3P JO pudI} IBAUI] Esou_cm_m *dnoi3 asop Y3y
Yy Ul %05 *dnoIs asop MO a} Ul %6 :950p SO SSD —000¢
SuiseoIoul YiIm pasearoul (NG MO] JO doudleadld | H-ST NG BUIYISY SO wio)-guog M 9S 1V eleuog

3n ur asoq Jguea x3s Aq

W/ A /anNgd uopeanp adAy, a8V Jdqunu pug adAy- awa x
Sy sy awodnNQ aseasiq ULl SDOI UBIA! sdnoan loqny

*SPI0JI3)S0I1)10) PIfeyuI Aq 3.1NJILIJ 10 AJISUIP [BISUIW U0 JO 1IJJd Y} UO

(1L.DY) S[e1 [BdUIp wopue.l pue ((ST) SAIpm)s [BUIPMISUO] pue (SSD) [BUONIIS-SSO.19) S[OJUOD YIIAM SIAIPNIS [BUONBAIISQ) *6 XIpuaddy

URN:NBN:no-3454



Ebeling A:9M+17W |439 | BDP/BUD >1500 3 years Asthma BMD: LS-H | LS and proximal femur BMD lower in high-dose
1998 -CSS |B: 10M+17W |[42.6 + OCS > 1 month M ICS and OCS, potentially equivalent to a doubling of
the risk of fracture. Dose response relationship
between mean daily dose and BMD. (4)
Egan A:TM+10W |36 FP 1000 All 2 years | Asthma BMD: QCT significant decline in spine BMD in the BDP
1999 -RCT |B:9M+7W 33 BDP 2000 Asthma QCT: LS group compared to FP group Otherwise no effect
Cl:8M+8W 30 ICS low dose Asthma DXA:LS-H- [was found on BMD, and no difference between
C2:5M+3W |42 Oral CS Asthma SPA:Forearm | doses of ICS. Users of OCS had significant lower
C3:4M+3W |32 No CS Healthy M BMD both at baseline and during follow up
(A and B double compared to the other groups. No firm conclusions
blind, C open due to high withdrawal rate (2 in FP and 7 in BDP
controls) group). (5)
Elmstahl A: 106 W 58.1 ICS Asthma/COPD | SXA:Forearm | No difference in BMD between group A and C, nor
2003 -CSS |B:49W 59.0 [+Oral CS/injections Asthma/COPD dose response relationship between ICS therapy and
C: 674 W 57.6 |NoCS Controls BMD. (6)
Fujita A:36 W Pre BDP 542 Asthma BMD: LS- H | In pre-menopausal women there was no difference
2001 -CSS |B:45W and Controls Healthy M between the groups, but in early postmenopausal
post women BMD and S-Osteocalcin were significantly
menop lower in group A than B. (7)
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Lau A:33M+73W (542 |ICS 500 -4000 42 weeks Asthma/COPD |BMD:LS-H | Men: Group A: lower BMD at spine, but not at hip
1998 -CSS |B:24M+14W [72.2 |[NoICS Asthma/COPD Women: No significant difference. (14)
C:66 M+ 146 W [59.1 | No ICS — age matched Healthy
Li A:32 29.5 | FP 1000 2 years Asthma BMD: LS No difference between groups of BMD or bone
1999 —-RCT |B: 32 Placebo Asthma M markers. (15)
Luengo A:ISM+33W |56 BDP/BUD 300-100 10.6 years | Asthma BMD: LS No differences between users of ICS (with or
1997-CSS [B:15M+33W |55 Controls Healthy without courses with oral CS) and never-users. (16)
Laatikainen |A: 119 W 47-56 | NoICS Asthma BMD: LS-H | Asthmatics without hormone replacement therapy
1999 - CS Only ICS Asthma had lower mean spinal and femoral BMD value than
ICS + OCS Asthma non-asthmatics. ICS users had similar BMD as non-
users, but the duration of use correlated negatively
with spinal BMD and was also associated with
B: 3103 W Control Non-asthmatics spinal BMD in multiple regression analysis. (17;18)
Marystone | A: 34 (56— |ICS:220 ug 3.8 years Asthma/COPD | BMD: LS-H- | Women: use of OCS significantly associated with
1995-CSS |B:44 91) OCS: 9 mg Asthma/COPD | R lower BMD compared to never CS users. ICS users
C: 1,595 No CS Controls intermediate group A and C. Men no difference. (19)
Matsumoto |A: 15M+20W |60.6 |BDP Treatment: | Asthma BMD: LS BMD in LS unchanged during the study, but the Z-
2001 -LS Low dose 615 4.2 years score increased significantly. No BMD difference
High dose 1268 Observation between low and high dose, but significant lower Z-
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1999 - RCT 170 W group B favour of BUD (decline BMD 0.38% in group B and
Thand LS 0.04 in group A). During the study new fractures
radiographs | were unusual and similarly distributed (p=0.5). (25)
Pauwels A:M92+W75 |46.6 |FP--BDP 6 months Asthma BMD: LS +H | At baseline subjects used BDP/BUD 800-2000 ug
1998 -RCT |B: M 104+ W 69 |46.2 BDP - FP crossover Asthma At baseline and had not used OCS within the last month,
Double blind FP dose: 500-1000 and 6 months, | asthmatics had significantly lower BMD compared
Cross-over BDP dose: 1000-2000 Gr.A: n=85 | to healthy control subjects. After 6 months of FP,
Gr.B: n=88 | BMD increased 1 % in LS and 2.9 % in femoral
M Ward’s triangle, no difference was found in BDP
group. No change in bone markers was found. (26)
Tattersfield |A:31M+56W |37 BUD 400 2 years Asthma BMD: LS +H | 64 % completed the study. Group A and B had better
2001 —-RCT |B: I8M+56 W |36 BDP 500 Asthma + total body. | asthma control than group C. Change in BMD did
C:29M+49W |36 No ICS Asthma M not differ between the three groups over 2 years, nor
correlate with changes in bone markers metabolism.
@7
Toogood A:26 M+43 W [59.9 |ICS: 1300 10.1 year Asthma BMD: LS High daily dose of ICS and duration of prednisolone
1995 - CSS OCS: 3.0 mg 10.7 year use associated with lower BMD. Larger cumulative

doses ICS associated with higher BMD and fewer

patients at risk of fracture. Oestrogen therapy may
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decreased BMD. (31)
Wise A:358M+ 201W |56.2 TCA 1200 40 months | COPD BMD: LS -H | The TCA group had higher percentage decrease than
2000 -RCT |B:346M +211W | 56.4 Placebo COPD of 412 subj. | the placebo group from baseline to 36 months of
The Lung but 328 subj. | BMD both at LS (0.35%) and femoral neck (2.0%).
Health Study after 3 years | Effect on bone was not found until year 3. (32)
Wisniewski | A: 19 M +28 W |32.3/ |BDP/BUD 500 9/6.3 years | Asthma BMD: LS-H- | ICS use was not related to BMD at the wrist or hip
1997 - CSS 32.0 R in women or at any skeletal site in men. In women
B:1I9M+15W |30.3/ [NolICS Asthma F: vertebral | lower BMD in the spine and lower level of
25.6 M osteocalcin compared no never-users. (33)

Wong A:77M+119W |35/31 | BDP, BUD, FP Median Asthma BMD LS-H | Negative dose response association between
2000 -CSS Med cum dose 876 mg | duration 6 duration and cumulative dose of ICS and BMD. No

years association between mean daily dose and BMD. (34)

Abbreviations: CSS = cross sectional study, LS = Longitudinal study, RCT = random clinical trial, M = Men, W = Women, CS = corticosteroids,
ICS = inhaled CS, OCS = oral CS, BDP = Bechlomethasone Dipropionate, BUD = Budesonide, FP = Fluticasone Propionate, TCA =
Triamcinolone acetate, BMD = Bone mineral density, F = Fracture, M = marker of bone metabolism, Th = thoracic columna, LS = lumbal spine,

H =hip, R =radius, QCT = Quantitative computer tomography,
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