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Introduction

Health –related quality of life in asthma.
Health-related quality of life (HRQL) has during recent years come to be seen
as an important outcome, since the influence of the disease on everyday living is such an important factor for the patients. In asthma research, there is
growing evidence indicating that traditional outcomes, such as respiratory
symptoms and pulmonary function, do not entirely express the patients' perception of the limitation caused by the disease (Jenkins 2005). Assessment of
health-related quality of life has become essential to assess the self-perceived
impact of physical and mental impairment on patients' health (Ford 2003).
This thesis deals with health-related quality of life in asthmatic subjects in
a sample from the general populations in the middle of Sweden with the
Göteborg Quality-of- Life instrument (GQL).

Asthma
Definition
The guidelines from the Global Initiative for Asthma (GINA) give the following operational description of asthma: “Asthma is a chronic inflammatory disorder of the airways in which many cells and cellular elements play a
role. The chronic inflammation is associated with airway hyperresponsiveness 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 a widespread, but variable, airflow obstruction within the lung that is often reversible either spontaneously
or with treatment” (GINA).
Homer was the first person to mention “asthma” in the Iliad around 800
B.C. The Greek physician Hippocrates defined asthma and described the
symptoms almost 2500 years ago. The word "asthma" in ancient Greek
translates into the phrase "to pant".
Patients with asthma are a heterogeneous group presenting symptoms after a wide range of eliciting factors, with variable degrees of airway hyperresponsiveness and airway inflammation, and relations between physical and
inflammatory components. This has led to a discussion about several differ7

ent asthma phenotypes (Wenzel 2006). The common disorder asthma is
probably a collection of different phenotypes that overlap, rather than a single disease. These phenotypes are all generally categorized under the broad
umbrella of “asthma” because they meet the simple criteria for clinical diagnosis of the disease. Allergic and non-allergic asthma are probably the most
commonly discussed phenotypes, but asthma can also be classified in other
phenotypes defined by inflammatory cells and level of respiratory severity.
(Wenzel 2006).

Systemic inflammation
Airway inflammation is a characteristic feature consistently present in patients with asthma from the early stages in children (Barbato 2003) to elderly
people (Fabbri 2003). The inflammatory process has been extensively investigated in stable conditions, showing an increased infiltration of eosinophils,
mast cells and CD4 T lymphocytes characterised by a Th2 profile, with release of cytokines such as interleukin IL-4, IL-5, IL-13 (Jeffery 2004). Conversely little is known about the cellular mechanisms activated during exacerbations and, in particular, in severe exacerbations (Turato 2007).

Asthma diagnosis
Clinical diagnosis and management of asthma often relies on assessment of
lung function and symptom control, but these factors do not always correlate
well with underlying inflammation. The diagnosis of asthma includes medical
history, exposure assessment, targeted diagnostic tests, and directed patient
management. There is often bias in the diagnosis of asthma in epidemiological studies because there is no “Gold standard”. There are clinical parameters
and respiratory questionnaires to investigate the doctor’s diagnosis of asthma.
Lung function measurements and demonstration of reversibility improve the
probability of an asthma diagnosis. There are two commonly used way to
measure lung function: peak expiratory flow (PEF) and spirometry. PEF is
simple to handle and the subject can perform this at home. It can be used to
measure diurnal variation. Spirometry is the preferred method for measuring
lung function and diagnosing asthma. The important variables are forced
expiratory volume in one second (FEV1), forced vital capacity (FVC) and
vital capacity (VC) (Pellegrino 2005, Scherman 2003, Tarlo 2009).
When asthma is suspected but lung function is normal, measurement of
airway responsiveness may be helpful in establishing the asthma diagnosis.
Several indicators are available: metacholine, histamine, mannitol, dry air,
and exercise (Pellegrino 2005). Exhaled nitric oxide (NO) is not a routine
measurement nowadays. Atopic asthma is one common phenotype that is
mainly diagnosed using two methods: skin prick test and serum-specific IgE.
The skin prick test is the most used method (Garcia-Marcos 2007).
8

Prevalence
Asthma is a common chronic disease worldwide, affecting an estimated 300
million individuals (Masoli 2004). The highest prevalence in asthma in
adults had been found in Australia and New Zealand (11-13%), and within
Europe in the United Kingdom 8% (Janson 2001). In Swedish epidemiological studies during the sixties, seventies and eighties the prevalence of adult
asthma was estimated at 2-3% (Kivilog 1974, Åberg 1989). Later studies, in
the nineties, demonstrated an increase to 5% (Lundbäck 1991) while data
from the latest studies in Sweden indicate an increase to about 7-10%
(Lundbäck 1998, Larsson 2001, Hasselgren 2001,). In a report by the Swedish National Board of Health and Welfare from 2003 the prevalence of
asthma in the adult population is about 10% (Socialstyrelsen 2003).
The prevalence of asthma has increased for some decades but now seems to
be a plateau according to some investigators (Lötvall 2009, Wennergren 2010)
while others still state that the prevalence of asthma has increased during the
last decades in Sweden as well as worldwide (Lodrup 2006). The” true” prevalence is not easy to establish because there is no “Gold standard” and the definitions of asthma vary as mentioned above. The annual incidence in adult
asthmatics in northern Sweden has been estimated to be 2.3 per thousand
population (Ronmark E 2005, Lundbäck 2001) and the annual of remission in
adult has been estimated to 2% (Holm 2007, Eckerljung 2008, Rönmark
1999).

Asthma treatment
The national Board of Health and Welfare, the Swedish Medical products
Agency, and the GINA guidelines recommend early treatment of asthma
with inhaled corticosteroid (ICS) and the addition of long-acting beta2agonist at low or medium doses of ICS when the asthma is insufficiently
controlled. One common way is to divide the treatment into steps. Maintenance treatment for adults depends on the severity of the disease:
1. Intermittent asthma symptoms: short-acting beta2-agonist when necessary,
2. Recurrent more than twice / week: daily inhaled corticosteroid (ICS) to
low or medium doses,
3. Insufficiently controlled with ICS: an addition of long-acting beta2agonist (LABA) or antileukotriener,
4. Insufficiently controlled with high dose of ICS: an addition of longacting beta2-agonist (LABA) or antileukotriener.
5. Insufficiently controlled. Per oral steroid addition. Swedish Medical
products Agency (2006).
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The development and use of inhaled corticosteroids during the last decades
have decreased the demand for emergency and hospital care in both school
children and adults (Wennergren 2002, Ställberg 2003).

Mortality
Bronchial asthma is an important cause of morbidity and mortality in the
world (Masoli 2004). Mortality caused by the disease has decreased since
1980 and the current mortality rate in Sweden is 60-75 people per year; in
the age range 5-35 it is about 3-5 per year (Bergström 2008). Asthma mortality rates increased in the 1960s. This trend was followed by a progressive
decline to the lowest point in 1975. A gradual increase was then found in
asthma until 1986. Since the late 1980s there has been a widespread and
progressive reduction during this period. (Wijesinghe 2009, Stupka 2009).
However, some of the perceived differences in asthma mortality between
countries, and the recent increases in asthma death rates, could be due to
changes in diagnostic methods rather than true differences in mortality. International studies on the validity of asthma death statistics and on asthma
prevalence are required to clarify these issues (Connolly 2002).

Determinants of health-related quality of life in (HRQL) in asthma
Asthma exerts a substantial impact on the life of many people. In recent
years studies have assessed which factors are associated with HRQL in
asthma. Some of these analyses have been carried out with a wide, descriptive approach, while others have focused on particular factors. Asthma may
influence sleep (Lewis 2001, Wijnhoven 2001), ability to work and job performance, socialization, participation in sports, and a host of other activities
(Juniper 1997, Legorreta 2000). People with asthma reported poor life satisfaction, poor health status, and high psychological distress (Ampon 2005).
Previous studies also found that psychological well-being may continue to
be affected even though the asthma in patients is well-controlled according
to guidelines (Nishimura 2004).Others studies have addressed the influence
of psychosocial factors on HRQL and included perceived control of the disease (Calfee 2006).

Health
Health is a concept that has been defined in many ways with quite different
meanings.
Over 50 years ago, the World Health Organization (WHO) introduced the
most used definition
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“Health is a state of complete physical and mental and social well-being
and not merely the absence of disease and infirmity”. The main point in this
definition is the holistic perspective, through the inclusion of social, mental
and well-being in the statement.
The holistic point of view has also been defined by Lennart Nordenfeldt.
He has proposed what he calls a welfare theory of health. He considers
health to be the primary concept in the web of medical concepts. His notation of health is characterized in the following terms:
A is completely healthy if, and only if, A is in a bodily and mental state
which is such that A has an ability to realize all his or her vital goals, given
accepted circumstances (Nordenfelt 1995).
A definition of health in a different perspective is the biostatistician theory of disease (BST) developed by Christopher Boorse in the 1970s where
disease is the main concept and health is normal. Boorse proposes a modern
explication of the ancient idea that normality is the natural when he says that
health is conformity to species design. In modern terms, “Boorse” species
design is the internal functional organization typical of species members,
which (as regards somatic medicine) forms the subject matter of physiology:
“the interlocking hierarchy of functional processes, at every level from organelle to cell to tissue to organ to gross behaviour, by which organisms of a
given species maintain and renew their life” (Boorse 1997). Boorse defines
disease as a type of internal state which is either an impairment of normal
functional ability, i.e. a reduction of one or more functional abilities below
typical efficiency, or a limitation of functional ability caused by environmental agents. Health is the absence of disease (Boorse 1997).
This definition had some problems. Not all aspects can be measured and
quantified. A person who is out of sorts, but does not have any bio-statistical
divergence is not a sick person in Bourse’s definition. In contrast, a person
who has hypertension or high cholesterol value but does not feel sick is classified as ill according to the version of the Boorse theory of disease. A person
has good health if he/she is in such a physical and mental condition such that
he/she can realize his/her vital goals, given accepted circumstances. In this
perspective, a person with chronic disease, for example asthma, can be in good
health, which not the case in the Boorse theory of disease (Nordenfelt 2000).

The concept Quality of Life (QoL) and Health related
Quality of Life (HRQL).
The concept Quality of life can be derived from Aristotle’s work (384-322
BC.). The QoL concept did not exist in the Greek language at this time, but
Aristotle notes ‘both the multitude and persons of refinement conceive “the
good life” or “doing well” to be the same thing as “being happy” (Fayers
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2007). Interestingly, it was not until 1975 that the term QoL was listed in
Index Medicus. QoL is an abstract concept that is personal and unique to
each individual. The QoL-concept was developed in the 1960’s in social
sciences to encompass well-being in the whole population as an aspect of the
measurement of the person’s subjective experience. To measure Quality of
life (QoL) became popular after the Second World War (Campbell 1976).
There is no consensus definition or general understanding of the concept
QoL. QoL is not only a concept but also a term about which there is an intuitive understanding: “a term that everyone can understand but very few can
not define. It is a vague and ethereal entity, something that many people talk
about but which nobody clearly knows what to do about” (Campbell 1976)
In the last 15 years, the concept of Quality of Life has become increasingly used in all domains of chronic-disease research (Hallin 2000). Despite
the growing popularity of QoL as an outcome measure, research continues to
be troubled by the lack of a clear and concise definition of the concept
(Bowling 2001). In general terms, QoL refers to how good an individual’s
life is, and, in relation to health, to the goodness of those aspects of life affected by health (Bowling 2001). QoL is however influenced by many factors other than health (marital status, income, job satisfaction, social opportunities) (Janssen 2001). QoL covers all aspects of life including health
status, environment, financial aspects and human rights. It is also clear that
QoL means different things to different individuals, and takes on different
meanings according to the area of application (Bowling 2005).
Health-related quality of life (HRQL) has been defined as “the functional
effects of an illness and its consequent therapy upon a patient, as perceived by
the patient” (Schipper 1996). According to Elizabeth Juniper HRQL is the
component of overall quality of life that is determined primarily by the person’s health and can be influenced by clinical interventions (Juniper 1997).
Another definition is: “a range of capabilities, limitations, symptoms and psychosocial characteristics that describe an individual’s ability to function and
derive satisfaction from a variety of roles” (Donner 1997). It has also been
defined as the value assigned to duration of life as modified by impairments,
functional states, perceptions, and social opportunities that are influenced by
disease, injury, treatment, or policy. According to the concept of “healthrelated quality of life”, the part of QoL which is related to an individual’s
health status can be potentially improved through better health care. A practical definition by PW Jones is “quantification of the impact of disease on daily
life and well-being in a formal and standardized manner”; Jones has recently
suggested the term “health status” as an alternative to HRQL (Jones 1995).
The terms QoL and HRQL of life are used inter-changeably. What is
measured and clearly indicated is HRQL, which represents a pragmatic definition mainly related to a person’s functioning and well-being during illness
and treatment and includes the main areas in which health can affect one’s
life. HRQL still has a loose definition; it is generally agreed that the relevant
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aspects can vary but can include general health, physical symptoms, physical
and emotional functioning, and social well-being and social functioning
(Fayers 2007).
From these definitions of HRQL we can conclude that HRQL is a multidimensional construct with a core consisting of the dimensions physical
functioning, symptoms, psychological functioning, and social functioning.
Furthermore it puts the patient in the centre and reflects the individual’s subjective evaluation of his/her own functioning and well-being. Even though a
subject’s HRQL is the result of his/her evaluation of functioning and wellbeing, there are still a multitude of factors that will affect many subjects´
HRQL. Age, sex, socioeconomic status and social support have all been
shown to play a part (Ford 2004).
Thus the history of the concept of HRQL tends to parallel research on the
assessment of psychological well-being. 1985 Abbey and Andrews stated
that 15 years of psychometric effort had been put into finding effective ways
to measure peoples sense of well-being, but the underlying question of how
people come to feel as they do about their well-being was greatly neglected.
They pointed out the need to link “well-being” to other established concepts
in psychology.

Health-related quality of life instruments
There has been a growing interest in the inclusion of HRQL measurements
to assess the effect of conditions and/or therapies on a person’s health. In
response to this interest, methods to assess health status and HRQL have
proliferated. There are now a number of valid, reliable instruments available
for use in research investigations, which are the culmination of years of research with various populations, and reflect the target population’s
´perceptions of their health status and HRQL’ (Michelle 2003). The instruments to assess HRQL can be classified into three main types: generic, disease-specific, and domain-specific instruments (Bowling 2001).
The generic instruments are useful when one wishes to compare different
diseases and conditions. The generic scores cover a wide array of items and
allow comparison of patients suffering from various medical conditions.
These instruments aim to be broad measures of HRQL (Bowling, 2001). The
disease –specific instruments are designed to enable one to better discriminate between the level of severity of conditions of patients, and to be more
sensitive in detecting illness change (Bowling 2001). In clinical trials, the
use of a generic score combined with a disease-specific score usually gives
the optimum assessment. A domain-specific instrument is usually used to
study a special aspect of a disease or condition (Bowling 2001).
Since the 1980’s there has been increasing awareness of the importance of
quantifying health-related quality of life in patients with chronic respiratory
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disorders (Janssen 2001). The first, widely used questionnaire in respiratory
epidemiology was the questionnaire from the Medical Research Council
(MRC) of Great Britain. In the first version, from 1960, there were only a
few questions about wheezing, but in later editions, more questions about
asthma and asthma-like symptoms were included (Toren 1993).
Several generic instruments are available. The medical Outcomes Trust
short form questionnaire, most often referred to as the Short-Form 36 (SF36), has been prepared and developed as a general measure, with widespread
use. It is one of the most well-known and widely used generic instruments
(Ware 2000). Other examples of generic instruments are Sickness Impact
Profile (SIP), Nottingham Health Profile (NHP) and EQ5D.
Generic instruments can take into account a multiple of condition-wide effects such as co-morbidity and health. They are suitable for comparisons between different groups of patients and the general population (Bowling 2005).
Generic instrument items are scored and summed to reflect the individual
domains and sometimes produce a single score or overall summary of health.
The main advantage of generic instruments is that they are suitable for use
across a broad range of health problems. They can be used for comparisons
between treatments for different patient groups to assess comparative effectiveness. They can also be used with healthy populations to generate normative data that can be used to compare different patient groups. Their broad
scope means that they have the potential to capture the influence of comorbidity on health. Another advantage of generic measures is that they may
detect an aspect of health status that would have been missed by diseasespecific measures, and can provide a more global assessment of health status
(Puhan 2008). But there is a disadvantage of broad applicability: some level
of detail has to be sacrificed, which may limit the relevance of generic instruments when applied to a specific patient population. Generic instruments
are potentially less responsive to clinically important changes in health
(Haywood 2005). In some studies, however, generic instruments generate a
more comprehensive view of the impact on HRQL in asthma (Petersen 2008,
Siroux 2008, Puhan 2008).

Validity and reliability of questionnaires
Definition: Validity is the strength of our conclusions, inferences or propositions and reliability is the consistency of your measurement, or the degree to
which an instrument measures the same way each time it is used under the
same condition with the same subjects. When judging the validity of a questionnaire, it is essential to understand sensitivity and specificity. Sensitivity
is the fraction of truly diseased subjects found to be diseased using the questionnaire and specificity is the fraction of truly healthy subjects found to be
healthy using the questionnaire. Regarding questionnaires dealing with
asthma, the situation is confusing because of the absence of any gold stan14

dard for asthma. The most commonly used validation has involved testing
the results from questionnaires against the results for clinical parameters.

The Göteborg Quality of Life Instrument (GQL)
The Göteborg Quality of Life Instrument (GQL) is a questionnaire that was
developed in the early 1970’s within the study of “Men born in 1913”,
headed by professor Gösta Tibblin, at the Section of Preventive Cardiology,
Medical Department I, University of Göteborg, Sweden. The original form
of the GQL was described and evaluated in relation to biomedical variables
by Tibblin and co-workers (1990) using a Swedish population sample of
men born in 1913 and 1923. The first part of the instrument was based on the
WHO definition of health as social, physical and mental well-being (Tibblin
1990). The second part consisted of a checklist of 30 common symptoms,
and had its roots in studies on angina pectoris and hypertension, using a 10item symptom list (Lindström & Tibblin, 1971). It began with the interview
of patients with angina pectoris, and the aim was to investigate the patients
from a subjective perspective other than the objective. The following study
was based on personality in normal and hypertensive 50 year-old males and
how they reported symptoms (Berglund 1975). The complete 30-item symptom list was used in the population (Berglund 1975).
The Göteborg Quality of Life Instrument of today includes three parts: the
well-being part, the symptoms checklist, and an activity scale. In this thesis
only the symptoms and the well-being parts are used.
The 30 common symptoms cover six domains: heart and lung, head, depression, tension, gastrointestinal and urinary, musculoskeletal, and metabolism (Table 1). The respondent checks ‘yes’ or ‘no’ to questions on whether
they have experienced any of the symptoms during the last 3 months. The
well-being part includes 18 items covering subjective physical, mental, and
social well-being. The respondent answers to Likert-type item with seven
steps ranging from ‘very bad’ (=1) to ‘excellent/could not be better’ (=7).
Thus a high score indicates a better well-being (Table 2).
The instrument has been used in several studies to evaluate different diseases and conditions such as Sjögren's syndrome (Valtysdottir 2000), diabetes (Wändell 2005), insulin resistance (Roos 2007), hormone therapy in
women before and after menopause (Ekström 2000), Reynard’s syndrome
(Cederlund 2007), and urinary incontinence (Samuelsson 1997). The GQL
has also been used to assess the effect of pharmacological treatment in mild
and moderate hypertension (Östergren 1996). To our knowledge the GQL
has not been used in subjects with asthma.
The GQL instrument has also been used in many other studies covering
different diseases although in a variety of ways. In one study, only the wellbeing scale was used (Rosmond 2000) and in another only the symptoms
15

score was presented (Kullman 1990). Furthermore, some investigators selected only certain items in the well-being scale (Werngren Elgström 2003,
Wallman 2008). The well-being items had been changed in studies from
only 6 items to 19 items, including new items like own body, sexual wellbeing, dwelling, partner relation, reproductive health (Svärdsudd 1990,
Samuelsson 1997, Östergren 1996, Sundqvist 1998, Tovi 1998, Nygren
2000, Valtysdottir 2000, Haywood 2005, Quader 2008). In one study, wellbeing was only analysed on a scale of 1-2 (Tibblin 1990), while, in another
study items concerning work were excluded because the sample comprised
older and retired subjects (Nygren 2000).
The GQL had also been used in several theses in different areas such as
disabled people with special reference to their sick-leave track record. All
three parts of the instrument were included. The well-being part of the instrument was also used in theses dealing with survivors of cervical cancer,
and peripheral vestibular disorders from a patient’s perspective. Several articles including some part of the GQL instrument have been published so far
(see matrix).
The multiple response formats of the GQL for scale construction and a
relatively restricted time frame appear to have clear advantages (Stewart
1992). Use of a few, distinct multi-item scales would increase statistical
power because the number of comparisons is greatly reduced and problems
of chance findings are thus minimized. The stability of the symptom section
of the GQL- instrument was confirmed with great precision from analyses of
two data sets 1974-75 and 1980-81 (Sullivan 1993). Main limitations are
related to the crude scaling of the symptom section (yes/no format; time
frame previous three months) and the absence of assessments of function
(Sullivan 1993). There is evidence for the reliability and validity of the GQL
instrument but no evidence for responsiveness (Tibblin 1990 Haywood
2005, Cederlund 2007, Sullivan 1993, Anderson 1995, Nygren 2001, Ekström 2000, Östergren 1996, Rosmond 2000).

Health –related quality of life in patient perspective
HRQL gives the patient perspective and views the consequences of a chronic
illness as not only physical but also includes “the loss of self” as a fundamental form of suffering in the chronic struggle for valued lives and selves
(Hansson-Scherman 2002). Such an understanding could be used to work
towards better rehabilitation, and thereby bring about an improvement in the
individual patient’s life situation. The professional experience is based on
clinical and scientific knowledge; the patient’s experience comes from living
with the illness. The different ways of thinking could become a central
theme in managing chronic diseases such as asthma. Is HRQL a way of handling the patient’s view of the disease?
16
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Differences in perceived
symptoms/quality of life in
untreated hypertensive and
normotensive men.
”The Göteborg Quality of Life
Instrument” An assessment of
Well-being and Symptoms Among
men born 1913 and 1923. Methods
and Validity.

Prevalence of subjectively
experienced symptoms in a
population sample of women with
special reference to women with
arterial hypertension.
Quality of Life, Early Heart Failure.

767, 60 years old, (born
1913)
220, 50 years old (born
1923)
1462 middle-aged
women.

855 men, 50 years old
(born 1913);
10 year follow-up:
292 men, 50 years old
(born 1923)
787 men (born 1913);
Data from 1973 and 1980
were used

Study population

Symptom scale,
well-being

Symptom scales

Symptom scale,
well-being,
activity

Symptom scale

Activity scale

Göteborg
Quality
of Life
instrument

Tibblin et al.
Scand J Prim Health
Care, 1990

767, 60 years old, (born
1913);
226, 50 years old (born
1923);
Follow up.

Symptom scale,
well-being

Kullman et al.
704 men, 60 years old
Symptom scale
Scand J Prim Health Care (born 1913), untreated for
suppl 1990
hypertension

Eriksson et al.
644 men, 67 years old
Scand J Prim Health Care (born 1913)
1988

Bengtsson et al.
Scand J Prim Health
Care, 1987

Svärdsudd et al.
University of
Gothenburg, beginning
of 1980s
Rudin et al.
Acta Otolaryngol 1987

Symptom in hypertension –
Study of men born 1913 (published
in Swedish)

Otitis media and well-being in a
male population in Gothenburg.
The study of men born in 1913.

Welin et al.
The Lancet, 1985

Prospective study of social
influences on mortality-The study
of men born in 1913 and 1923.

Title

Authors
Journal
Publication year

The well-being variables were stable over time.
Symptoms were often significantly related to
biomedical variables such as BMI, blood
pressure, lung function, blood lipids, fasting
blood sugar, and fasting insulin.

Men with congestive heart failure reported
lower well-being, even in early stages,
regardless of stage; in men quality-of-life
seemed more affected by drug treatment as
compared to those not treated.
Seven of the symptoms in the symptom scale
were found to be correlated to blood pressure
even after adjustment for confounders.

Symptoms were common in women with low
blood pressure (<120 mm Hg).

Dizziness and headaches seem to be more
common in hypertensive men than in
normotensives, but were not related to other
symptoms.
Otitis infections seem to affect the health and
well-being of the patients even long after the
actual incident.

Mortality was significantly related to outsidehome activities, social activities, and number of
persons in the household, but not to marital
status.

Results
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68 elderly men and
women with hearing
impairments

Andersson et al.
Audiology, 1995
Östergren et al.
Blood pressure, 1996

1302 middle-aged
women with a five year
follow up

Sullivan et al.
Scand J Prim Health
Care, 1993

Quality of life in hypertensive
patients treated with either
carvedilol or enalapril.

776 men, 50 years old,
(born 1933)

Rosengren et al.
BMJ, 1993

Low systolic blood pressure and
self perceived wellbeing in middle
aged men.
“The Göteborg Quality of Life
Instrument” A psychometric
evaluation of assessments of
symptoms and well-being among
women in general population.
Dispositional Optimism, Dysphoria,
Health, and Coping with Hearing
Impairment in Elderly Adults.
248 patients with mild to
moderate hypertension

Men born 1913.

Tibblin et al.
Journal of hypertension,
1993

Quality of life as an outcome
variable and a risk factor for total
mortality and cardiovascular
disease: a study of men born in
1913.

787, 60 years old, (born
1913);
219, 50 years old (born
1923);
125 sons of men born
1913.

1169 men in three age
groups; 770 in five age
groups. Follow up.

945 men, 60 years old
(born 1913)

Tibblin et al.
Scand J Prim Health
Care, 1990

Svärsudd et al.
Scand J Prim Health Care
1990
Tibblin et al.
Scand J Prim Health
Care, 1990

Göteborg Quality of Life Study of
Men born in 1913 and 1923- Age,
Sex, Job satisfaction and
cardiovascular Diseases

Symptoms by age and sex. The
population studies of men and
women in Gothenburg, Sweden.

Is Quality of Life Affecting
Survival?

Symptom scale,
well-being

Symptom scale

Symptom scale,
well-being

Well-being

Symptom scale,
well-being

Symptom scale,
well-being

Symptom scale

Symptom scale,
well-being

The quality of life has a strong bearing not only
on the present life situation for men but also for
their future health.
Men and women showed the same age-related
pattern, but women presented more symptoms
than men. Some symptoms increased with age,
while others decreased.
Many well-being variables declined and many
symptoms decreased with age. More symptoms
were found in participants with low global
health or low job satisfaction. Congestive heart
failure patients generally had a low quality of
life, while hypertensive and diabetic patients
showed only small deviations in the well-being
and symptom profile.
Subjects with hypertension and congestive
heart failure reported significantly lower
quality of life scores, especially with regard to
general well-being, fitness and energy. Health
was a significant risk factor for cardiovascular
disease and mortality.
Low systolic blood pressure was associated
with poor perception of well-being in several
areas.
Use of a few, distinct scales instead of a
number of single questions should increase
statistical power because the number of
comparisons is greatly reduced and problems
of chance findings are thus minimized.
The results on measures of health complaints
and coping with hearing impairment can be
used to differentiate subjects in a sample of
elderly people.
Neither treatment seemed to adversely affect
the patient’s quality of life. Cough may be
more common during treatment with ACEinhibitors.
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284 men, 51 years old
145 middle-aged women
in a primary health care
district

Rosmond et al.
Behav Med, 2000
Ekström et al.
Scand J Prim Health
Care, 2000
Valtyrsdottir et al.
Rheumatol, 2000

Anxiety and depression in patients
with primary Sjögren’s Syndrome.

66 women with Sjögren’s
Syndrome (mean age 58
years)

244 patients (97 men and
145 women) aged 65
years, treated with
rehabilitation

Nygren et al.
Arch Gerontol Geriatric,
2000

Tovi et al.
Practical Diabetes Int,
1998
40 elderly patients (20
men and 20 women) with
type II diabetes

120 women aged 18-59
years born in BosniaHerzegovina;
292 Swedish women
(Control group)
55 men and 78 women
aged 75-84 years

Sundquist et al.
Public health ,1998

Iwarsson et al.
Arch Gerontol geriatric,
1998

641 women aged 20-59
years scheduled for
gynaecological health
examination

Samuelsson et al.
Acta Obstetric Gynecol
Scand, 1997

Exploration of subjective wellbeing and dependence in daily
activities at the beginning of the
geriatric rehabilitation process: a
challenge to traditional goal-setting
and evaluation procedures?
Quality of life, overweight, and
body fat distribution in middle-aged
men.
Quality of life and hormone therapy
in women before and after
menopause.

Quality of life in the elderly
population: an example exploring
interrelationships among subjective
well-being, ADL dependence, and
housing accessibility.
Well-being and symptoms in
elderly Type 2 diabetes patients
with poor metabolic control: effect
of insulin treatment.

A population study of urinary
incontinence and nocturia among
women aged 20-59 years.
Prevalence, well-being and wish for
treatment.
Poor quality of life and health in
young to middle aged Bosnian
female war refugees: a populationbased study.

Symptom scale,
well-being

Symptom scale,
wellbeing

Well-being

Well-being

Symptom scale,
well-being

Well-being

Symptom scale,
well-being

Well-being

Most of the subjects rated their general wellbeing as high. Different aspects of physical
well-being covaried significantly with ADL
dependence, but even more strongly with
objective housing accessibility.
Diabetic patients with suspected failure on oral
hypoglycaemic drug therapy experience much
lower well-being than healthy controls, and
have a greater number of symptoms of
depression, tension, overweight and pain in the
joints and legs.
At the beginning of their rehabilitation period,
the geriatric patients rated their well-being
rather high, in spite of substantial dependence
in ADL. There was no significant covariance
between ADL dependence and summed
subjective well-being.
Impaired quality of life, in terms of
psychological distress, may be causally related
to an elevated waist-to-hip ratio.
The effects of menopause on quality of life
seemed generally to be of minor importance.
Quality of life in women was lower in those
with a history of hormone therapy than in those
without.
The results indicate that patients with primary
Sjögren’s Syndrome often have psychiatric
symptoms and worse well-being.

Bosnian women irrespective of health status
had poorer quality of life in most variables and
also reported more symptoms than Swedish
women with good global health.

Urinary incontinence and nocturia affect wellbeing in a negative way. Well-being and wish
for treatment correlate to frequency of
incontinence, but not to type of incontinence.
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Matrix

277 survivors of
survivors of testicular
cancer (mean age 42
years)

Rudbeck et al.
Cancer Nursing, 2002

Von Essen et al.
Acta Oncol, 2004

Johansson et al.
Social Science &
medicine, 2006
Linder et al.
Läkartidningen, 2006
Cederlund et al.
Occup Ther Int,2007

Swedish mothers and fathers of a
child diagnosed with cancer- a look
at their quality of life.

Mental health, employment and
gender. Cross-sectional evidence in
a sample of refugees from BosniaHerzegovina living in two Swedish
regions.
Qigong has a relieving effect on
stress. (Published in Swedish)

Quality of life in Swedish workers
exposed to hand-arm vibration.

27 male workers referred
to a hand surgery
department with severe
hand–arm vibration
symptoms, 26 with
milder symptoms, and 55
with no symptoms.

207 men and 206 women
refugees from BosniaHerzegovina;
292 Swedish women
(Control group)
18 women aged 25-65
years

118 mothers, 83 fathers,
and 57 children

45 pre-lingual deaf
people using sign
language (19 men and 26
women) > 65 years

278 patients > 65 years
followed 1996 and 1997

Nygren et al.
Scand J of Occup
Therapy, 2001

Aspects of quality of life in persons Werngren-Elgström et al.
with pre-lingual deafness using sign Arch Gerontol Geriatr,
language: subjective wellbeing, ill- 2003
health symptoms, depression and
insomnia.

Quality of Care in Geriatric
Rehabilitation: Clients' Perceptions,
ADL Dependence, and Subjective
Well-being in a One-year
Perspective.
Self-perceived Physical,
Psychological and General
Symptoms in Survivors of
Testicular Cancer 3 to 13 years
After Treatment.

Symptom scale,
well-being,
activity
Symptom scale,
well-being

Symptom scale

Symptom scale,
well-being

Symptom scale,
well-being

Symptom scale

Well-being

Workers who were referred to a hand surgery
department with more severe hand-arm
vibration symptoms described a lower quality
of life with lower well-being and more
symptoms than workers with no such
symptoms.

The results indicate that qigong has a stress
relieving effect.

Survivors of testicular cancer reported
significantly lower frequency of backache, leg
pain, cough, and eye problems than did the
general population sample. Men who reported
secondary Raynaud's phenomena, infertility,
and/or feeling less attractive had experienced
significantly more self-perceived symptoms.
Depressive symptoms and sleep disturbance
seem to be more frequent among elderly prelingually deaf people who use sign language
than among hearing people, but this did not
imply significantly lower perceived subjective
well-being.
The findings suggest that fathers experience a
better quality of life than mothers and that
those parents of children off treatment enjoy a
better quality of life than parents of children on
treatment.
The findings indicate that job occupancy is
important to the health of men.

In some aspects sub-groups scored their
subjective well-being lower on the second
measurement than on the first.

Matrix
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Blomstrand et al.
Scand J of Public Health,
2009
Karin Bergmark, Thesis
2002

20 female computer
operators

Skoglund L.
Complementary
Therapies in Clinical
Practice, 2007
Qadar et al.
Metabol Syndr Relat
Disord, 2008

Well-being

Symptom scale,
well-being,
activity

Symptom score

5441 men and 3825
women aged 46-60 years

130 women with
diagnosed fibromyalgia

Well-being

Well-being

Well-being

Symptom scale

Symptom scale

1147 men and 1400
women from a Swedish
community sample

1462 women born 1908 –
1930 followed for 32
years
332 cervical cancer
survivors and 489
controls (all women)

6913 women
participating in a
screening program for
metabolic syndrome
(mean age 56 years)

1047 women aged 50-64
years without diabetes

Roos et al.
Metabolism, 2007

Dizziness; prevalence and self-rated Mendel B.
health in a community sample.
In Dissertation:
Karolinska institute,
Stockholm , 2007
Quality of life measures among
Wallman T.
disability pensioners and referents
In Digital
in a longitudinal population-based
Comprehensive
study.
Summaries of Uppsala
Dissertations from the
Faculty of Medicine,
2008: 383
General symptom reporting in
Björkegren et al.
female fibromyalgia patients and
BMC Public Health.
referents: a population-based case2009
referent study.

Could Quality of Life Impact the
Prevalence of Metabolic
Syndrome? Results from a
Population Based Study of Swedish
Women: The Women’s Health in
the Lund Area Study.
Effects of leisure-time physical
activity on well-being among
women: a 32-year perspective.
Sexual Dysfunction and Other
Distressful Symptoms in Cervical
Cancer Survivors.

Insulin resistance and self-rated
symptoms of depression in Swedish
women with risk factors for
diabetes: the Women’s Health in
the Lund Area.
Qigong reduces stress in computer
operators.

Subjects with fibromyalgia reported general
symptoms more often than referents did.

Disability pensioners reported higher complaint
scores and lower quality of life, before and
after retirement compared with controls.

Increased physical activity in sedentary
individuals appears to promote not only health
but also well-being.
Psychological and physical well-being, level of
energy, anxiety and depression are on a group
level among cervical cancer survivors, on a par
with, or better than, the reports of population
controls.
Both men and women with dizziness perceived
significantly worse self-rated health than those
without dizziness.

A positive association was found between
women with metabolic syndrome and some
aspects of quality of life after controlling for
confounders, but there was a negative
association with other aspects.

Qigong exercise may reduce stress at
computerised work.

Physical inactivity and abdominal obesity, but
not insulin resistance, seem to be related to
self-rated symptoms of depression in women
with risk factors for diabetes mellitus.

Aims of the study

The overall aim was to analyze health-related quality of life in asthmatic
subjects in a sample from general populations in the middle of Sweden, using the Göteborg Quality-of- Life instrument (GQL).
• To compare HRQL in clinically-verified asthmatics with subjects with
respiratory symptoms without asthma, and subjects with no respiratory
symptoms from a general population, and also to analyse if GQL had
any prognostic implications in asthma.
• To study, in a follow-up with GQL, if HRQL was related to asthma
onset.
• To investigate whether low HRQL was a predictor of mortality in elderly subjects and whether such an association differed between subjects
with and without asthma. A secondary aim to study whether asthma in
itself was related to increased mortality in elderly subjects.
• To identify determinants of low HRQL in clinically verified asthmatics.
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Study design, material and methods

This is a longitudinal study with an epidemiological design including a baseline measure in 1990 (Larsson1993, Larsson 1994) and a follow-up in 2003
(Uddenfeldt 2010).

Study area
The study included participants from two counties in Sweden, Jämtland and
Gävleborg (but only the southern part of the county of Gävleborg, the historical province, Gästrikland). The total area of the county of Jämtland is
approximately 49 000km2. The western part, bordering Norway, is mountainous, while the central and eastern parts contain more farming areas, forests and water-courses. The climate of Jämtland is cold, with a mean January
temperature of -8 to -15°C in January and a mean July temperature varying
from 12 to 15°C. Gästrikland is situated on the Baltic coast with a terrain
dominated by forests, mountains, and lakes at low altitude and covers 4200
km2. There are a number of industries in Gästrikland e.g. iron works and
paper pulp industry. The mean temperature in January is -5°C and the mean
July temperature is 17°C.

Figure 1. Jämtland and Gästrikland
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1990

1990

1990 RESPIRATORY QUESTIONNAIRE
Study population

n=11 294
Possible obstructive
symptom
n= 2538

No obstructive symptom
n=8756

Controls
n= 600

1990 Göteborg Quality of Life Instrument

1990 Göteborg Quality of Life Instrument

and clinical measurements
n= 1851

and clinical measurements
n= 447

Respiratory
symptoms,
but no asthma
n= 488

Asthma diagnosis
n= 616

Paper IV

No respiratory
symptoms
n=347

Paper I

Determinants for
low HRQL
n= 616

2003

2003
Follow-up 2003 RESPIRATORY QUESTIONNAIRE
n= 8 150

Improved
asthma
2003
n=105

Paper
p I

Persistent
asthma
2003
n=305

No asthma
n=268

Asthma
n=22

2008

Paper
p II

2008
Death
in elderly
n=81

Death
in elderly
n=50

Death
in elderly
n=35

Paper III

Figure 2.

Participants
In the 1990 cohort study, subjects were selected from the responders to a
respiratory questionnaire sent to all individuals aged 16 years and to a random selection of those in the age groups of 30-39 and 60-69 years in the
study area (Larsson 1994). A total of 11 294 subjects (89%) answered the
questionnaire on respiratory symptoms. In a second phase all subjects who
reported a history of asthma, chronic bronchitis or respiratory symptoms (n=
1851) were invited to a clinical investigation including spirometry and allergy testing. Methacholine tests were performed in a subset with unclear
diagnoses. The GQL-questionnaire was used to assess HRQL. In this phase
of investigation a random selection of 600 subjects with no respiratory
symptoms were invited for the same clinical investigation as those subjects
with respiratory symptoms (Larsson 1994).
Based on the findings of the investigation, asthma and other respiratory
diseases were diagnosed by two physicians. In the follow-up in 2003, 11 300
questionnaire were sent to the remaining cohort. A total of 8 150 subjects
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answered the questionnaire: 3 817 men and 4 333 women. The response rate
was 73%.
In paper I, three groups were identified that had all completed the GQL
questionnaire and for whom there were clinical measurements: 616 subjects
with clinically-verified asthma, 488 subjects with respiratory symptoms but
no asthma, and 347 subjects with no respiratory symptoms. Subjects with
lung diseases other than asthma were excluded from the analysis. In paper II,
391 subjects without any respiratory symptoms were analysed. Paper III
included only the eldest participants, aged 60-69 years in the 1990 cohort,
which included 222 subjects with clinically-verified asthma, 148 subjects
with respiratory symptoms but no asthma or other lung disease, and 102
subjects with no respiratory symptoms. In paper IV only the asthma group
from 1990 consisting of 616 subjects was analysed.

Definition of asthma diagnosis
In papers I, III and IV, asthma was diagnosed if all of the following symptoms and findings were present (Larsson 1994):
• repeated attacks of wheezing during the previous year
• repeated attacks of dyspnoea with shortness of breath during the previous year
• identified exogenous agents (at least three including allergens or unspecific factors) provoking shortness of breath and/or wheezing
- complete recovery between attacks
- best FEV1 ≥ 80% of predicted
If the history suggested (1) asthma with repeated episodes of dyspnoea and/or
wheezing in the last year and (2) at least one positive answer to questions on
wheezing or on longstanding dry cough but (3) did not meet the above criteria, the diagnosis was confirmed by at least one of the following observations:
• reversibility of 15% from initial value in FEV1 after salbutamol inhalation
• variability in PEF ≥ 20% (amplitude % mean) during 3 of 7 days
- PC20 ≤ 4 mg/ml or PD20 ≤ 2.6 mg
- best FEV1 ≥ 80% of predicted
In paper II, four questions were chosen from the respiratory questionnaire in
the follow-up during 2003 in order to estimate onset of asthma. These questions were:
• Have you had or do you have asthma?
• Has your doctor diagnosed asthma?
• Do you use any asthma medicine?
• Do you have or have you had asthma symptoms (attack of difficulty
breathing or breathlessness, with or without cough, with or without
wheeze in the chest).
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The respondents were considered to have had an onset of asthma if they
answered yes to one or more of these questions concerning asthma.

Measurements
Questionnaire on Respiratory Symptoms. The postal questionnaire was based
on the British Medical Research Council questionnaire (Medical Research
Council 1960), later modified and used in previous studies in northern Sweden (Lundbäck 1991). The questionnaire consisted of 22 items including
questions on the following: attacks of dyspnoea, shortness of breath, or
breathlessness, wheezing in the chest, prolonged productive cough, use of
anti-asthmatic medication, physician’s diagnosis of asthma, chronic bronchitis, or emphysema.

Göteborg Quality of Life Instrument (See introduction)
In 1990, HRQL was measured using the Göteborg Quality-of-Life Instrument (GQL). Part one of the instruments covered 30 common symptoms
from various parts of the body; the respondents answer “yes” (1) or “no” ( 0)
to questions on whether they had experienced any of the symptoms during
the previous 3 months. In papers I, II and III, a high symptom score indicates a lot of symptom complaints. In paper IV the symptom score is reversed, which means a low symptoms score indicates a lot of symptom complaints. Part two of the instrument included 18 items covering subjective
physical, mental, and social well-being. The respondent answered each item
on a seven-step Licker scale ranging from “very bad” to “excellent/ could
not be better”. A high score therefore indicated a better level of well-being.
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The symptom scale
We wish to ask you some questions to determine how your airway problems
affect your health- related quality of life. If you are unsure, try to answer the
questions anyway. Send the completed questionnaire and PEF-list to us.
Table 1. Have you DURING THE LAST THREE MONTHS had trouble with any of the
following conditions in the table below (mark your answer with a cross, yes or no).
No / 0
1. Dizziness
2. Eye-problems
3. Impaired hearing
4. Headache
5. General fatigue
6. Sleeping disturbance
7. Nervousness
8. Sweating
9. Breathlessness
10. Chest pain
11. Coughing
12. Irritability
13. Exhaustion
14. Impaired concentration
15. Restlessness
16. Depression
17. Cries easily
18. Difficulty to relax
19. Abdominal pain
20. Nausea
21. Diarrhoea
22. Constipation
23. Loss of appetite
24. Loss of weight
25. Overweight
26. Feeling cold
27. Pain in the joints
28. Back pain
29. Pain in the legs
30. Difficulty in passing urine

□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□

Yes / 1

□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□
□

In this thesis the symptoms are grouped in seven domains in the “star” figures (polar diagrams): Heart and lung, Head, Depression, Tension, and Gastrointestinal and urinary, Musculoskeletal and Metabolism.
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The well-being scale
Table 2. Well-being Mark how satisfied you are in every situation in the table below.
1. Family
2. Housing
3. Work
4. Economy
5. Health
6. Leisure
7. Hearing
8. Vision
9. Memory
10. Fitness
11. Appetite
12. Mood
13. Energy
14. Patience
15. Self-confidence
16. Sleep
17. Sense of appreciation outside home
18.Sense of appreciation
at home

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○

1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad
1
2
Very bad

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○

○
3○
3○
3○
3○
3○
3○
3○
3○
3○
3○
3○
3○
3○
3○
3○
3○
3○
3

○
4○
4○
4○
4○
4○
4○
4○
4○
4○
4○
4○
4○
4○
4○
4○
4○
4○
4

6○ 7○
○Excellent
could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5○ 6○ 7○
Excellent could not be better
5

In this thesis the subdivisions of well-being were as follow:
•
•
•
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Mental well-being included items: mood, energy, patience, self-confidence,
and sleep.
Physical well-being included items: health, fitness, memory, appetite,
vision, and hearing.
Social well-being included items: family, housing, work, economy, leisure,
sense of appreciation at home, and sense of appreciation outside home.

Clinical measurements in all four papers
Spirometry
Lung function was tested with pneumotachographs (Vitalograph Alpha,
London, UK). Vital capacity (VC) and forced expiratory volume in one second (FEV1) were determined. The ATS recommendations for spirometry
testing were followed(Society AT 1987).
Allergy testing
A skin prick test was performed using Phazet (Pharmacia Diagnostics, Uppsala, Sweden). These are stainless steel lancets pre-coated with allergen extracts for ten common allergens (Bousquet 2006). Lancets with allergens
were applied on the skin inside the forearm. A skin test was said to be positive if the mean wheal diameter was 3 mm or more.

Procedure and Statistical analysis
Paper I
The first study includes HRQL a descriptive analysis in three groups diagnosed in 1990: asthma, respiratory symptoms but no asthma, and no respiratory symptoms from the answers of asthma questionnaire. The asthma group
was also analysed for prognostic indications for HRQL in persistent and
improved asthma in 2003. The Chi-square test and Kruskal-Wallis test were
used to compare the prevalence of GQL symptoms and the well-being
scores, respectively, between the three groups: asthma, respiratory symptoms, and no respiratory symptoms. Binary logistic regression was used to
test if GQL symptoms and well-being scores in the three groups remained
statistically significant after adjusting for age, sex, and smoking habits. The
associations between the three groups and clinical measures were tested with
analysis of variance (ANOVA). The asthma group was also tested using
binary logistic regression to see if the differences between persistent and
improved asthma remained statistically significant. The SPSS 14.0 software
program was used for statistical analyses.

Paper II
In the second study we analysed in a follow-up with GQL to determine if
low health-related quality of life was related to asthma onset. The Chisquared test was used to compare the prevalence of GQL symptoms, and the
Mann-Whitney U-test was used to compare GQL symptom scores in participants who developed or did not develop asthma during the follow-up period.
The Unpaired t-test was used to compare mean-values in clinical measures
and asthma onset. The associations between asthma onset and GQL was
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tested with multiple logistic regressions and adjusted for confounders, sex,
age asthma heredity, smoking habits, home dampness, and socioeconomic
factors. The SPSS 14.0 software program was used for statistical analyses.

Paper III
In paper III we investigated mortality in elderly subjects who were 60-69
years old in 1990 and whether low HRQL was a predictor of mortality, The
mortality rate in 2008 from the three groups in paper I (asthma, respiratory
symptoms but no asthma, and no respiratory symptoms) was classified using
the International Classification of Diseases Ninth Revision, Clinical Modification:ICD-9-CM codes (493.0) for the years between 1990 and 1996, and
ICD-10 codes (J45-J45.9) for 1997 and after. Altogether the mortality in the
three groups was 166 subjects, distributed between three groups: asthma, 81
subjects; B) respiratory symptoms but no asthma, 50 subjects; and C) no
respiratory symptoms, 35 subjects. For survival analysis in the three groups
A, B and C, GQL symptoms and well-being the Cox Proportional Hazards
regression were used, including a check of the assumption of proportional
hazards. A general linear model with the method of least squares was used
when comparing FEV1-mean-values. The Chi-square-test was used for the
non-parametric analysis of smoking habits and sex. The SAS software program was used for statistical analysis.

Paper IV
In paper IV we identified determinants of low HRQL in clinically verified
asthmatics. Associations between the outcome variables (symptom score,
physical well-being, mental well-being, and social well-being) and the explanatory variables were studied using multivariate linear regression. Prior to
fitting the regression model, the symptom score was reversed and re-scaled,
to match the range of the other outcome variables, so that a higher score
represented fewer symptoms. We then proceeded by testing four interactions: sex and respiratory symptom. All interaction terms with p-values ≤ 0.2
were kept in the model. Finally, residuals from the model were assessed with
respect to normality and homogeneity by visually inspecting normal quartile
plots and plots of the residuals versus the explanatory variables.

Analysis of the non-responders
Analysis of the non-responders is described in papers I, II and IV, and is
briefly summarized below.
In paper I, compared to responders, the non-responders were significantly
younger, more often non-smokers and men, but there was no significant
30

difference between responders and non-responders regarding answers to the
questions in the baseline questionnaire in 1990. Among the subjects with an
asthma diagnosis in 1990, the non-responders in the follow-up in 2003 were
significantly more often men than the responders in the baseline study in
1990, but no other differences were seen between the responders and nonresponders.
In paper II, the non-responders were more likely to belong to the youngest
age group than subjects who answer the follow-up questionnaire, but no
significant differences were found regarding sex, smoking habits, asthma
heredity, atopy, respiratory symptoms, and spirometry results. Nonresponders did not differ significantly from the responders regarding the
well-being scale, but reported significantly less general fatigue (21% vs.
35%, p<0.05) on the symptom scale.
In paper IV, an analysis of the reasons for non-response could not be performed but we did a cluster analysis which measured the similarities of missing data in the variables.
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Summary of results / findings

The characteristics of the study sample in paper I –IV show that more than
half of the sample were women and subjects with asthma were more likely to
have a history of inherited asthma.

Paper I
The characteristics of the study sample were that asthma subjects were less
likely to be non-smokers, have a higher prevalence of positive skin prick
tests, and lower lung function (Table 3).
Table 3. The characteristics of the study sample 1990 (n= 1451). The p value was
calculated by binary logistic regression, and the clinical measurement was calculated
with ANOVA.

Women %
Age %
all 16 years
30-39
60-69
Asthma heredity %
Smoking habits %
Non-smokers
Ex-smokers
Smokers
Clinical measurement
Skin prick test positive %
FEV1 percent of predicted
(mean, SD)

Asthma Respiratory symptoms,
but no asthma
n= 616
n=488
58
55

No respiratory P value
symptoms
n=347
50
<0.05

26
38
36
37

30
40
30
30

33
38
29
14

0.084

54
22
24

61
22
17

68
18
13

<0.001

52
93±15

41
99±15

26
101±15

<0.001
<0.001

<0.001

The main result was that subjects with asthma had a significantly higher
prevalence of 28 of the 30 symptoms in the first part of GQL. All symptoms
were increased in the domains heart and lung, musculoskeletal, tension, and
depression (Fig 3). In the second part of the instrument the subjects with
asthma had worse social, physical and mental well-being, in terms of work,
leisure, family, housing, economy, health, fitness, memory, appetite, vision,
hearing, mood, energy, patience, and sleep.
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Irritability***

DEPRESSION

Exhaustion***
Sleeping disturbance***
50%

General fatigue***

TENSION
Nervousness***
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Figure 3. Subjects with asthma compared to subjects without respiratory symptoms
in1990.
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Figure 4. Subjects with asthma compared to subjects without respiratory symptoms,
but no asthma, in 1990.
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Figure 5. Subjects with persistent asthma compared to subjects with improved asthma in 2003.

Looking at the progression of asthma related to GQL, subjects with persistent asthma had a significantly higher prevalence of 8 of 30 symptoms and
lower social well-being than subjects with improved asthma during the follow-up in 2003 (Fig 5).

Paper II
Twenty-two subjects had developed asthma during the follow-up period.
Asthmatics were more often ex-smokers and smokers (Table 4).
The main result was that subjects who had developed asthma during the
follow up of 13 years had a significantly higher prevalence of sleep disturbances: chest pain, difficulty in relaxing, and depression in the symptom
score (Fig 6). Most of the new asthma cases were in the two youngest age
groups.
The subjects who developed asthma during the follow-up also reported
lower scores for mental well-being. There was a statistically significant difference between the groups concerning fitness, memory, appetite, and ‘sense
of appreciation outside home’. These differences remained statically significant after adjusting for confounders.
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Figure 6. The prevalence of HRQL symptoms. The grey area represents the prevalence
of symptoms in subjects with asthma onset since 1990 and the black line shows the
prevalence in non-asthmatic subjects. Differences that remained significant after adjustment for age, sex, smoking habits, asthma heredity, home dampness and socioeconomic
factors are marked with stars and surrounded by a line. *p≤0.05, **p≤0.01, ***p≤0.001.
Table 4. Characteristics of the study sample, 1990 and 2003 (n= 290).
1990
Women %
Age %
all 16 years
30-39
60-69
Asthma heredity %
Spirometry mean ± SD
FEV1 percent predicted
VC percent predicted
PEF-variability percent of the mean
Skin prick test positive %
Smoking habits %
Non-smokers
Ex-smokers
Smokers
2003
Damp dwelling %
Socioeconomic group %
Managers and professionals
Other non-manual
Skilled manual
Semi-skilled or unskilled manual
Unclassifiable or unknown

No asthma
n=268
51

Asthma
n=22
54

P value

28
45
27
12

45
45
9
36

0.104

<0.005

102 ± 14
102 ± 14

96 ± 15
104 ± 19

0.085
0.443

27

39

0.911

59
29
12

55
32
14

0.699

9

0

0.150

11
51
10
19
9

9
64
9
14
5

0.826

0.732
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Paper III
Only the oldest age group, 60-69 years old, was included in the analysis.
Altogether 166 subjects had died during the follow-up 1990-2008. Cardiovascular disease was the most common disease in all subgroups. There was
no significant difference in mortality between the asthmatics and nonasthmatics. Mortality was significantly higher in men, older subjects, in
smokers, and in subjects with a low FEV1 (Table 5).
Table 5. The characteristics of the study sample (% and mean±SD)
Asthma
Men
Smoking habits
Non-smokers
Ex-smokers
Smokers
Clinical measurement
Skin-prick test positive
FEV1 L

n= 222
39

Respiratory symptoms,
but no asthma
n=148
43

No respiratory
symptoms
n=102
45

52
27
21

55
30
15

53
30
17

25
2.7±0.7

23
2.6±0.7

15
2.3±0.7

P-value
0.55
0.59

0.45
<0.001

The main finding was that there was a relationship between health-related
quality of life, as assessed by the Göteborg Quality-of- Life instrument, and
mortality. This association was, however, only found for the symptom part
of the GQL and the association was not found when the analysis was restricted to the asthmatic group alone. Independent risk factors (Table 6).
Table 6. Independent risk factors for mortality.
Subgroups
No respiratory symptom
Respiratory symptoms,
but no asthma
Asthma
Age
Sex
Smoking habits %
Never smokers
Ex-smokers
Smokers
Clinical measurement
Skin-prick test positive
FEV1 L
٭Adjusted value
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Hazard Risk
Ratio
1
1.11

95%
Confidence Interval

1.07
1.13
1.93

0.69-1.6
1.07-1.19٭
1.23-3.04

1
1.25
1.79

0.81-1.92
1.18-2.70٭

1.12
0.68

0.76-1.65
0.49-0.94٭

0.70-1.74

A higher symptom score in the GQL instrument in the whole group was
significantly related to mortality but not in the asthmatics (Fig 7).

Figure 7. Kaplan Meier Survival Curves for the mortality in the whole group divided by the number of symptoms in the Göteborg Quality of Life Instruments.
Survival differences among the 3 groups (P<0.045).

Paper IV
More than half of the members of all age-groups were women. The youngest
age group had a higher prevalence of allergic sensitisation and the two
youngest age groups also reported more hyperresponsiveness to irritants, and
allergic rhinitis. The oldest age groups had significantly more severe asthma
symptoms, lower FEV1, and higher asthma medication scores. There were
significantly more smokers in the 30 – 39 year-olds compared to the 16 yearolds. The younger age groups were significantly more absent from work and
school. The oldest age group lived significantly more often in an apartment
and the 16 year-olds lived more often in a house and in a city. The oldest age
group had lower physical well-being and the younger age group had lower
social well-being, but the symptom score and mental well-being did not differ between the age groups.
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Table 7. The characteristics of the study sample (n (%) and mean ±SD).
All
16 years
mean
mean
n (SD) or n (SD) or
%
%
616
160
359
58 85
53
93±15
96 ± 13

N
Women
FEV1 % pred,
Skin prick test reactivity
None
293
1 type* of allergen
132
2 types of allergen
124
3 types of allergen
51
4 types of allergen
15
Airway responsiveness
None
55
1 irritant
112
2 irritants
144
3 irritants
157
4 irritants
108
5 irritants
38
Resp. symptom severity
None
57
Wheeze last year
90
Nocturnal symptoms 402
Daily symptoms
67
Allergic rhinitis
231
Asthma medication
None
324
Bronchodilators
87
Inhaled corticoster162
oids
Oral corticosteroids
24
Smoking history
Non-smokers
334
Ex-smokers
135
Current smokers
146
Snuff-taking
84
Emergency visits ever
None
358
≥1 emergency visit
128
≥ hospitalisation
125
Sick leave last 12 months
None
526
1- 8 days
37
8 – 30 days
44
30-90 days
5
> 90 days
4
Living in an apartment 190
Living in a city
371
Quality of life
Symptom score
Social well-being
Physical well-being
Mental well-being

48
21
20
8
2

53
30
46
24
7

33
19
29
15
4

9
18
23
26
18
16

10
31
38
46
27
8

6
19
24
29
17
5

9 15
15 27
65 108
11 10
43 75

9
17
68
6
50

54
15

65
36

42
23

27

52

34

61

27

49

23

4

2

1

15

7

7

3

54 147
22
5
24
8
14 24

92
3
5
15

70
71
91
41

30
31
39
18

117
59
47
19

52
26
21
9

59
21
20

82
36
40

52 134
23 53
25 43

58
23
19

142
39
42

64
17
19

85 118
6 20
7 20
1
1
1
1
33 31
64 102

74 197
13 16
13 16
1
3
1
1
21 74
69 152

85
7
7
1
0
32
117

211
1
8
1
2
85
67

<0.001
95
0
4
0
1
43 <0.001
57 <0.05

<0.001

3.7±1.3
5.4±0.9
4.2±0.8
5.1±1.0

*pollen, pets, mites and mould
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30-39 years 60-69 years p-value
mean
mean
n (SD) or
n
(SD) or
%
%
233
223
138
59 136
61
0.29
94±15
90±17 <0.05
<0.001
72
31 168
75
57
25
45
20
72
31
6
3
24
10
3
1
7
3
1
0
<0.01
21
9
24
11
42
18
39
17
56
24
50
22
65
28
46
21
39
17
42
19
8
3
22
10
<0.01
22
9
20
9
43
18
20
9
148
64 146
65
20
9
37
17
107
53
49
27 <0.001
<0.001
119
52 140
65
32
14
19
9

4.0±1.1
5.4±0.9
4.4±0.8
5.2 ±1.0

3.8± 1.4
5.3 ±0.9
4.3±0.8
5.1±1.1

<0.05
0.16

3.7±1.3
0.12
5.5±1.0 <0.05
4.1±0.8 <0.001
5.1±1.0
0.57
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Male sex
Age group
16 yr olds
30 – 39 yrs olds
60 – 69 yrs old
Skin prick test reactivity score
Airway responsiveness to irritants
None
1 irritant
2 irritants
3 irritants
4 irritants
5 irritants
Resp. symptom severity score
Females
Males
Allergic rhinitis
Asthma medication score
Smoking habits
Non smokers
Ex- smokers
Smokers
Oral tobacco use
Sick leave last 12 months
No sick leave
< 8 days
8 – 30 days
30-90 days
> 90 days
* per IQR increase
0
- 0.14 - 0.35 : 0.07
- 0.24 - 0.47 : - 0.01
0.27
0.03 : 0.52
0
- 0.06 - 0.38 : - 0.27
- 0.24 - 0.53 : 0.06
- 0.28 - 1.14 : 0.59
- 0.56 - 1.60 : 0.49

0
- 0.11 - 0.39 : 0.17
- 0.36 - 0.65 : - 0.08
0.03 - 0.32 : - 0.38

0
- 0.23 - 0.65 : 0.20
- 0.81 - 1.21 : - 0.41
- 1.13 - 2.20 : - 0.07
- 1.23 - 2.42 : - 0.04

- 0.22 : 0.05
- 0.12 : 0.21
- 0.36 : 0.10
- 0.03 : 0.12

-0.08
0.04
- 0.13
0.05

- 0.45 : 0.17
0.09 : 0.60
- 0.05 : 0.40
0
- 0.14 : 0.36
- 0.14 : 0.62

- 0.19 : 0.2
0
- 0.18 : 0.2
- 0.06 : 0.13

- 0.29 - 0.48 : - 0.10
-0.27 - 0.47 : - 0.06
- 0.24 - 0.49 : 0.02
0.10
0.01 : 0.19

- 0.08
- 0.41

- 0.14
0.35
0.17

0.04
0.03

0.03

0.11
0.24

- 0.34 : 0.24
0
- 0.36 : 0.19
0.04 : 0.28
0.07 : 0.86
0.26 : 0.92
- 0.17 : 0.45
0
- 0.41 : 0.25
- 0.88 : 0.06

0.47
0.59
0.14

- 0.08
0.16

- 0.05

- 0.05 : 0.42
0.24 : 0.62
0.05 : 0.40
0
- 0.07 : 0.32
- 0.07 : 0.48

- 0.01
- 0.24
0.08
- 0.39

0
- 0.26 : 0.25
- 0.47 : 0.00
- 0.58 : 0.75
- 1.13 : 0.34

0
- 0.28 - 0.45 : - 0.11
- 0.27 - 0.44 : - 0.10
0.15 - 0.05 : 0.34

-0.15 - 0.27 : -0.04
-0.02 - 0.14 : 0.10
- 0.05 - 0.20 : 0.10
0.06 - 0.00 : 0.11

0.13
0.20

0.18
0.43
0.22

- 0.19 : 0.16
0
- 0.19 - 0.35 : - 0.02
0.05 - 0.02 : 0.12

- 0.02

- 0.28 : 0.36
0.11 : 0.62
- 0.07 : 0.40
0
- 0.22 : 0.32
- 0.17 : 0.58

- 0.31 : 0.17
0
- 0.21 : 0.23
0.01 : 0.19

0
- 0.14 - 0.49 : 0.21
- 0.44 - 0.76 : - 0.11
- 0.51 - 1.41 : 0.40
- 0.98 - 1.98 : 0.03

0
- 0.25 - 0.49 : - 0.02
- 0.34 - 0.57 : - 0.11
0.13 - 0.13 : 0.39

-0.24 - 0.39 : - 0.09
0.00 - 0.16 : 0.17
- 0.21 - 0.41 : - 0.01
0.03 - 0.05 : 0.10

0.05
0.20

0.04
0.37
0.16

0.01
0.10

- 0.07

0.025

0.188

0.011

0.169
0.154

0.187

<0.001

0.059

0.102

Symptom score
Social well-being
Physical well-being
Mental well-being
Estimate
95%CI
Estimate
95%CI
Estimate
95%CI
Estimate
95%CI
P-value
0.37
0.14 : 0.60
0.07 - 0.12 : 0.26
- 0.02 - 0.16 : 0.12
0.22
0.04 : 0.41
<0.001

Table 8. Determinants low health-related quality of life in asthmatics

The main results for lower health-related quality of life in clinically verified
asthmatics indicated five determinants: female sex, hyperresponsiveness
score, symptom severity, smoking habits (current and former smokers) and
absenteeism from work/school. Women were more likely to report lower
HRQL and mental well-being.
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Figure 8. Distribution of the Göteborg QOL instrument subscales by sex. Solid dots
indicate mean values, and solid line segments inside the boxes indicate the 25th,
50th and 75th percentiles. Small ticks indicate observations outside the 5th and 95th
percentiles.
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Discussion of results

The main findings in this thesis on asthma and health-related quality of life
assessed by the Göteborg Quality-of- Life instrument are that subjects with
clinically verified asthma have a lower health-related quality of life with a
higher prevalence of non-respiratory symptoms and lower scores on the wellbeing scales than non-asthmatics. Comparison of baseline HRQL in asthmatics who did or did not improve during the follow-up showed less consistent
results, but the group that improved had a lower prevalence of some nonrespiratory symptoms. In the subjects without asthma at baseline and who
developed asthma during the follow up period, several symptoms such as
sleep disturbances, difficulty to relax, and chest pain were significantly increased at baseline. These subjects also scored significantly lower on several
well-being variables. This indicates that early undiagnosed or pre-clinical
asthma affects quality of life, or that poor quality of life makes it more likely
that asthma is diagnosed. An alternative explanation is that low quality of life
is an independent predictor of asthma onset. There was a relationship between
HRQL and mortality, but this association was only found for the symptom
part of the GQL and the association was not found when the analysis was
restricted to the asthmatic group. An analysis of the determinants of quality of
life in people with clinically verified asthma shows that female sex, smoking
habits, higher airway responsiveness to irritants, respiratory symptom severity, positive skin prick test, and absenteeism from work/school were all significantly associated with health-related quality of life.

Asthmatics lower health-related quality of life
Symptom scale
Several previous studies have reported lower HRQL in asthmatics (Sundberg
2009, Aburuz 2007 Wijnhoven 2001), but this is the first study using the
GQL in asthmatics. The asthmatics reported a number of symptoms, both
respiratory and non-respiratory, on the symptom scale instrument of the GQL
(paper I). One possible explanation is that asthma is a disease that comprises
systemic inflammation, which includes both respiratory and non-respiratory
symptoms (Wenzel 2006). Different categories of symptoms from several
domains in the instrument can also indicate co-morbidities. Respiratory
41

symptoms are, for example, related to obesity and GER in both genders
(Gunnbjörnsdottir 2003, Gunnbjörnsdottir 2004, Gunnbjörnsdottir 2006).
Many studies of HRQL in other diseases have been performed with the
GQL instruments. A study of elderly with diabetes type 2 reported significantly higher prevalence of 29 of the 30 GQL symptoms in the diabetics
compared to non-diabetics (Tovi 1998). Subjects with congestive heart failure generally had a low quality of life, but hypertensive and diabetic patients
showed only small deviations in the well-being and symptom profile (Kullman 1990, Tibblin 1990).

Well-being
The asthmatics also reported lower well-being in fitness, memory, appetite,
mood, energy, patience, self-confidence, and sleep-disturbance. There are
several possible explanations for this. The large number of symptoms might
contribute to the feeling of reduced well-being. Another explanation can be
that the feeling of being sick and reporting symptoms can both be independently related to a disease process (Tibblin 1990). Ställberg and co-workers
2003 found that asthmatics had considerably more symptoms than expected,
with associated limitation of normal activities. This result confirms what
other European studies have found (Rabe 2000). Ford 2004 and co-workers
also found that self-reported current asthmatics had more unhealthy days and
more days with limited activity associated with poor self-rated health.

Stress
The subjects with asthma reported lower well-being in terms of lower mood,
energy, patience, self confidence, sleep, physical well-being, fitness, memory, and appetite. This could be related to a stressful situation in handling
both the illness and sensitive aspects of their life, such as school or work.
Both psychological and social stressors may influence asthma expression by
influencing the autonomic nerve system (Wright 2007). Environmental
stressors may impact asthma morbidity through neuro-immunological
mechanisms, which are adversely impacted and/or buffered by social network, social support, and psychological functioning (Wright 1998).

Prognosis of asthma and HRQL
Subjects with persistent asthma in 2003 had a significantly higher prevalence
of 8 of the 30 symptoms and lower social well-being than subjects with improved asthma during the follow-up in 2003 and this difference remained
significant after adjusting for age, sex, and smoking habits. Another study
showed that subjects with persistent symptoms also had lower HRQL than
subjects with incident symptoms (Voll-Anerud 2007). A French expert
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group has undertaken a study of the association between inflammation and
asthma symptoms. Inhaled corticosteroid therapy is the reference maintenance therapy for persistent asthma and adjustment of anti-inflammatory
treatment based on symptoms is an effective strategy to prevent exacerbations and reduce the total dose of inhaled corticosteroids (Montani 2008). In
this context, under-treatment can result in persistent asthma and lower
health–related quality of life.
About two thirds of the asthmatics in our study still had current asthma in
2003 whilst the remaining third had improved since 1990. Studies from
northern Sweden have shown that adult onset asthma is a chronic disease
with a low remission rate (Rönmark 1999, Rönmark 2007), but about half of
the asthmatics studied here contracted asthma during childhood. Clinical
remission of childhood asthma has been reported to be around 50%
(Strachan 1996, Vonk 2004).

Low HRQL as a predictor of asthma
Several symptoms, such as sleep disturbances, difficulty to relax and chest
pain, were significantly increased in subjects who developed asthma during
the study period. These subjects also scored significantly lower on several
well-being variables at baseline. Several study have pointed out that sleep
disturbance and asthma are correlated (Krouse 2008, Mastronarde 2008). In
a study of the general European population that included around 1500 asthmatics it was found that nocturnal symptoms had impact on HRQL (Siroux
2008). Other studies have shown that respiratory symptoms are related to
sleep complaints (Klink 1994, Lewis 2001, Ekici 2005). In a Swedish study,
Ställberg and co-workers reported that subjects with asthma had a lot of
asthma symptoms both day and night, which limited their daily living (Ställberg 2003). In a population survey psychological distress was significantly
more frequent in subjects with asthma as was lack of control over their
health, which was associated with physical health status (Adams 2004).

Mortality
Mortality was related to low health-related quality of life. A higher symptom
score in the GQL instrument was related to increased mortality, but this association was not found when analyzing the asthmatic group alone.
Previous studies have show that low HRQL, in terms of well-being in
asthmatics, is associated with mortality (Sprenkle 2004). One study of
HRQL assessed with a generic instrument showed an independent relationship to mortality in subjects with self-reported obstructive lung disease
(Kaplan 2007). In an Italian study, an increased risk of dying of chronic obstructive pulmonary disease (COPD) was related to a higher symptoms
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score, but no relationship has been found in other studies (Gerdardi 1996). In
a study of respiratory symptoms in older people and mortality, a high respiratory symptom score could predict mortality (Hewitt 2005). There are several explanations for why the results differ. In our study, the GQL symptom
score indicates that more symptoms are related to asthma mortality, but the
result was not significant. One explanation could be the small number of
individuals in the sample. Another explanation could be misclassification of
asthma as cardiovascular disease or chronic obstructive pulmonary disease
(COPD) in the death certificates.
The GQL symptom scales included not only respiratory symptoms but
also symptoms from other domains: head, depression and tension, gastrointestinal and urinary, musculoskeletal, and metabolism. This could indicate
possible co-morbidities (Bellia 2003, Bella 2007). Co-morbidity is also a
relevant potential confounder in this type of study because it may associate
with both HRQL and mortality (Dominogo-Salvany 2002). High age, male
sex, smoking, and low lung function were the main factors associated with
increased mortality in the present study. The predictive value of lung function measurements and smoking for mortality has been reported in many
other studies (Hewitt 2005, Vandentorren 2003, Hansen 2001).

Determinants
In people with clinically verified asthma, the significant determinants of
health-related quality of life were female sex, smoking habits, higher airway
responsiveness to irritants and respiratory symptom severity; positive skin
prick test and absenteeism from work/school were associated with healthrelated quality of life. Determinant factors identified by the analysis highlight the need for intervention. Asthma patients might benefit from programs
concerning self-care to minimize negative effects, and promote their healthrelated quality of life (Huang 2007). An intervention with a limited asthma
education program for adolescents did not, however, show an effect on
asthma symptoms, asthma knowledge, or quality of life parameters.
(Sundberg 2005). The opposite was found in another study (Nokela 2009).
More research is needed to determine how to intervene to improve HRQL
for asthmatics.

Gender
Female sex was one of the significant independent risk factors for onset
asthma during the follow-up period (Uddenfeldt 2010), but there was no
significant difference in the prevalence of asthma at the baseline in 1990
(postal questionnaire data). Several studies have demonstrated that women
have poorer outcomes for asthma than men regarding health-related quality
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of life, symptoms, and asthma exacerbations (Nalaway 2006, Prescott 1997,
Brenner 2005). Our findings support this, since female sex was one of the
determinants of health-related quality of life. Gender differences may be
partly explained by hormone-related events, such as menopause and contraceptive use (Siroux 2004). Both wheeze and asthma are more prevalent and
increased with age in girls compared with boys (Tollefsen 2007, Tollefsen
2006). Asthma in women has been hypothesized to be related to natural
changes in sex-steroid hormone levels during the women’s life. In particular,
women’s airways are subject to cyclical variations of sex hormones which
occur due to circadian rhythms, menstrual cycles, hormonal contraceptive
use, pregnancy, and menopause (Murphy and Gibson 2008, Melgert 2007).
It is clear that, for many women with asthma, fluctuations in endogenous
hormone levels are correlated with changes in their asthmatic condition
(Derimanov 1998, Gibbs 1984). One study suggests that men and women
respond differently to their asthma, and observed gender differences in various measures of asthma, such as hospital admissions, quality of life, and use
of metered dose inhalers (MDIs), may be related to this difference in response to disease, rather than to real differences in the disease between men
and women. Understanding gender-related differences in response to a
chronic disease such as asthma is important in tailoring an education and
management plan to each individual patient (Osborne 1998, Lange 2001).

Symptom severity
Another of the determinant of HRQL in asthmatics in our study was severity
of respiratory symptoms. This is accordance with other studies showing that
low HRQL was primarily related to asthma symptoms (Sundberg 2009, Laforest 2005, Wijnhoven 2001). Respiratory symptom severity in term of
daily and nocturnal symptoms is also in line with the ALMA study (Ställberg 2003). Several studies have demonstrated an impact of asthma attacks,
nocturnal symptoms, and exacerbations on HRQL in asthmatics (Siroux
2008, Lisspers 2007). Other investigators have found a relationship between
respiratory symptoms and anxiety as well as depression (Feldman 2005,
Goldney 2003). In a study from San Francisco, depressive symptoms were
common in asthmatics and were associated with poorer health outcomes,
including greater severity of asthma and risk of hospitalization for asthma
(Eisner 2005), but these findings have not been confirmed by others (Afari
2001, Janson 1994). In contrast, in a study of Dutch elderly people perceived
health was related to symptom burden almost as strongly as it was related to
functional impairment (Sullivan 2000). Also, anxiety and depression determined overall quality of life almost as strongly as perceived health.
Physiological factors such as anxiety and depression probably also play
an impotent role in asthma. In the Dutch study, three specific symptoms
were associated with depression: dyspnoea, wakening at night with asthma
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symptoms, and morning symptoms. This demonstrates the importance of comorbidity of depression with asthma and its impact on HRQL (Mancuso
2001, Hommel 2002, Goldney 2003).
An interaction analysis of our data indicated that a higher symptom score
had more impact in women and to a certain degree also mental and social
well-being, while symptom score seemed to have quite similar effects on the
physical well-being of both sexes. In a Spanish study, differences in asthma
severity had a higher impact on HRQL than gender differences (Belloch
2003).

Current and former smokers
Smoking habits were another of the determinants. The prevalence of smoking differed significantly between the age groups of the asthmatics, with the
highest prevalence among the middle-aged and the lowest prevalence in the
youngest. Cigarette smoking is a well-recognized factor that triggers symptoms of asthma. Several studies provide evidence that asthma symptoms are
more frequent for smokers and are more severe for heavy smokers than for
moderate smokers (Siroux 2000, Ställberg 2007). A Polish study demonstrated both more impaired lung function and worse response to asthma
treatment in former smokers in comparison to never smokers, as evaluated
by spirometry, symptoms score, use of medication, self-quality of life, and
control of the disease (Niedoszytko 2008). In a survey from USA, cigarette
smoking was associated with increased frequency of night-time symptoms
and healthcare utilization in patients with persistent asthma (Shavit 2007).
Asthmatic patients who quit smoking will probably have improved QoL
outcomes and require less medical intervention. Smoking cessation programs
are important for smoking asthma patients.

Airway responsiveness irritants
Hyperresponsiveness, in addition to respiratory symptoms, is a determinant
for low HRQL in asthmatics. In an Italian study, despite the normality of
spirometry functional parameters such as FEV1, FVC and PEF, QoL was
significantly impaired in each domain in patients with bronchial hyperresponsiveness as compared with patients without bronchial hyperresponsiveness (Riccioni 2003). The results of a recent Chinese study suggested that
bronchial hyperresponsiveness and chronic negative mood states were
loosely related to each other, although this finding was limited to uncontrolled asthma (Wang 2010). We did not measure bronchial hyperresponsiveness in our study. Instead, symptoms indicating bronchial hyperresponsiveness to irritants were classified into six groups depending on the answers
to five questions about the effect of different triggers.
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Positive skin prick test
Allergy measured as a positive skin prick test was another determinant of
HRQL. It is a well-known fact that allergy is a strong risk factor for asthma.
Previous studies have shown that allergy-like conditions have negative impacts on HRQL (Hazell 2003, Matheson 2002, Thomson 2002, Lundberg
1999, Fineman 2002, Meltzer 2001). In a Swedish study, patients with pollen
allergy had a greater risk of severe asthma than others (Ställberg 2007).
Asthma and rhinitis interact in the development of clinical burden and impact on quality of life (Braido 2007). Allergic rhinitis is a significant health
problem because of the high burden of symptoms and its impact on general
well-being and HRQL (Canonica 2007). In a French survey, allergic rhinitis
was associated with more severe asthma, more difficulty to control asthma,
and lower health-related quality of life (Magnan 2008). In a survey carried
out in Finland and Japan, the limitations imposed on daily life by the presence of co-morbid asthma and AR were studied (Valovirta 2006). At least
70% of all patients reported a disruption in daily activities, including the
ability to get a good night's sleep, to participate in leisure and sports activities, and to concentrate at work or school. More than one-half of patients
reported that their symptoms had a negative affect on their ability to enjoy
social activities.

Absenteeism from work or school.
The youngest age group had more absenteeism from work or school than the
older group. It is possible that young people have another view on sick leave
than older people do, but an explanation might be that younger people are in
a development stage of their life and a struggle with a disease can be hard to
handle not only due to changes in the pattern of the disease but also to the
demands of everyday life (Benedicts 2007). People with chronic illness have
the same developmental issues as those who are healthy.
Children with asthma and allergy have higher school absence rates than
others (Sundberg 2007). Emotional symptoms related to asthma are common
in adolescents with persistent asthma and increased morbidity, health care
use, and school absenteeism (Okelo 2004). In a literature review on how
young people with chronic illness perceive their lives, seven common
themes were identified: developing and maintaining friendships; being normal/getting on with life; the importance of family; attitude to treatment; experiences of school; relationship with the healthcare professionals; and the
future (Taylor 2008). The healthcare professional needs to focus on treating
the person rather than the illness.
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Age
The univariate analysis showed that the oldest age group with asthma had a
significantly lower physical well-being score than the two younger age
groups. On the other hand, social well-being was significantly lower among
the middle aged. The symptom score or mental well-being did not differ
significantly between the age groups. However, age was not a significant
determinant for HRQL in asthmatics after adjusting for confounders in the
multivariate linear regression. The opposite was found in another Swedish
study showing that older women with asthma reported worst HRQL impairments (Larsson 2007). Among the elderly, co-morbidities probably account
for some of the associations with poor or fair health.

Lung function
In this study, FEV1 was not a significant determinant for HRQL in asthmatics after adjusting for confounders in the multivariate linear regression. Lung
function data has often been used to evaluate disease severity and asthma
treatment effects, but the lung function is poorly correlated to quality of life
and asthma symptoms (Juniper 1997, Jones 1995, Teeter 1998).
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Reflections on findings

This thesis has focussed on patients with asthma and their HRQL. The result
shows that patients with asthma had low HRQL that involves quite a number
of symptoms, both respiratory and non-respiratory, and low levels of wellbeing. Therefore asthma can be seen as a dynamic disease and moreover the
patients have to deal with a variety of life-aspects, such as diminished quality of life. In order to gain a deeper understanding of their complicated lifesituation, as these results indicate, notions from phenomenology can be applied, namely the life-world approach and subjective body.
The notion of life-world has developed within the philosophy of phenomenology, as developed by (the giants) Husserl, Heidegger, MerleauPonty and Gadamer, (see for example in Bengtsson, 1998; Bullington, 1999;
Dahlberg, Dahlberg & Nyström 2008). The life-world is about the concrete
and lived world as humans such as patients experience it. This is “where” we
live our lives, including work, love, health, diseases, illness, thoughts, and
views. Thereby the life-world becomes the core element for being in the
world at all. Experiences, such as being ill and having a diagnosis of asthma,
are essential for the life-world but this cannot be reduced to only that experience. It is also suggested that not everything about the life-world is known to
us as humans; we also carry tacit and un-reflected dimensions with us (ibid).
The phenomenologist Merleau-Ponty has described the life-world as the
lived world that we have access to through our bodies (in Dahlberg, Dahlberg & Nyström 2008). The body can be seen as the vehicle of being in the
world and is thereby called the lived body or the subjective body (ibid). The
subjective body is both mind and body, together harmoniously living in the
world. The body as understood in this way is the basis for our existence. The
subjective body is the embodied subjectivity of the person in his/her concrete
life situation. It is the subjective body that makes sense of experiences, for
example an onset of asthma and what this event will mean to me as a person.
Similarly, health-care personnel have their own life-world, which includes
experiences in life, and views on patients and bodies. As seen above, the
phenomenological understanding of the subjective body is complex and it
may be illuminating to tap the notion of the objective body.
Our familiar view of the objective body is well established. We can
measure it in terms of weight and length, and can sort it into organs, tissues,
and cells that we know of as all being in a body. The objective body is the
body seen through the eyes of natural science, described in terms of third
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person processes, the body as “is” rather than “I” (Bullington 1999). Briefly,
by using the notion “objective body” we can say we have bodies, and similarly for the subjective body we say we are bodies. It is the objective body
that can be understood as having the diagnosis asthma, or respiratory symptoms, but it is the subjective body that processes the experiences such as
having breathing problems, taking medications, or making standpoints concerning alterations in life-style. From a phenomenological standpoint the
human body or human being cannot be understood merely as a biological
thing or an object, nor can a human being only exist as a subjective body
(Dahlberg, Dahlberg & Nyström, 2008). The relationship between the two
can be expressed as
The body as a subject-object is distinguishable from other objects in that we
can turn away from the latter whereas we can never turn away from the body.
(ibid s. 41)

In this thesis, patients were prompted to rate their HRQL in the instrument
GQL as described in the method section. A number of questions were addressed covering a multitude of aspects related to how the respondents view
their ability and activity related to what is judged to be social, physical and
mental well-being. Furthermore they were asked to report which predescribed symptoms, if any, they had experienced. In the process of answering such questions the respondents had to turn to themselves and call on their
own experiences of daily life and how they live. In this process, on a superficial level, you can say they approach what is earlier described as the subjective body and their life-world, in order to grasp what actually are their
experiences as related to the specific question. The answering process was
further guided by them having to make estimates for the last three months,
thereby making them take into account questions such as “What was I doing
during this period?” and “How did I feel?”. This “inner-voice” and perhaps
“dialogue” of the subjective body and life world of the specific respondents
may or may not have ended in an answer in the GQL instrument
The patients studies in this thesis were approached by clinical personnel,
and mainly two clinical measurements were performed on and with the patients (all four papers). These were a lung function test by spirometry, and
allergy testing by a skin prick test. In both measurements it is obvious that
the patients’ objective body was in focus and we can really assume that the
patients carry through the investigation from the perspective of earlier experiences as related to their own life-world. Results from spirometry and
skin prick tests were put considered together and interpreted by health-care
personnel. These clinical measurements clearly represent an outerperspective and that the objective body is, and should be, in focus. In the
reflections above it is argued that when viewing patients with asthma in this
thesis, the notions of life-world, and the subjective and objective body are
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significant when illuminating the complexities of the patient situation. Applying this type of theoretical standpoint in a reflective manner has proven to
be useful in understanding other health-situations such as psychosomatic
problems and living with Parkinson’s disease (Bullington 1999; Sunvisson
2009). To be aware, as a health-care professional, of the patient’s life-world,
as expressed in experiences in combination with objective measures and
signs, may make the meetings with the patient more professional in terms of
a holistic approach. In contrast, meeting a patient with a pre-conception that
one’s own life-world constitutes a general view may cause collisions between the patient and health-care personnel, leaving both frustrated. This is,
of course, most harmful to the patient.
In the life-world of patients with asthma there are experiences of triggers
that cause breathing problems or other symptoms that, if possible, need to be
avoided. Moreover, symptoms need to be dealt with and some of them are
exceedingly unpleasant, may provoke anxiety, and may be experienced as
life-threatening. These experiences can easily be understood as having an
existential dimension and there is reason to believe that for some patients
this has an impact on day-to-day-living, quality of life and well-being. It can
be expressed as a shrinking life shaped by, for example, breathlessness. The
presence of asthma can also be seen as a progressive failing and unpredictability of the body (subjective and objective). The loss of the predictable
body and the ensuing social ramifications adds on to the existential dimensions of having asthma. What may counteract existential concerns such as
low quality of life and well-being can be described as having “life skills”.
This can be summarized as physical and cognitive skills enabling participation in meaningful activities, having meaningful relationships, and caring
about someone or something (Sunvisson et al 2009). These skills are obviously of interest to people in general, not only patients with asthma, and are
not a primary responsibility for the health-care personnel. But it is of value
to have information on concerns about the patient’s perspective.
To conclude, the findings and the reflections on the studies have identified vulnerable groups of patients with asthma and considered their lifeworld. This may give health-care workers a more elaborate understanding of
patients with asthma, especially elderly and women with low quality of life
and well-being. The health-care professional has to listen to people with
chronic illness when they try to tell their own unique story of how they have
experienced life with illness, and look through the “eyes” of the subjective
and objective body. It would be of value to create an individualized health
intervention for patients with asthma based on a phenomenological framework and to systematically evaluate it.
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Methodological issues

The strengths of this study are the long follow-up time, the clinical-verified
asthma diagnosis, and the validated instrument quality-of-life instrument. The
analyses were both cross-sectional and longitudinal. Cross-sectional analyses
had the problem of timing the exposure of interest. Another important problem with this type of study is differentiating cause and effect from simple
association. However, in the case of lifelong exposures, or when the data
gives qualitatively good information of past exposure, cross-sectional analyses are as useful as other approaches, according to Rothman (Rothman 2002).
In our study, HRQL was only assessed at baseline. The result of HRQL
could have taken a different turn if the measurement with GQL had been at
baseline and at follow-up.
The validity of the GQL –instrument has been measured in several articles (Tibblin 1990, Haywood 2005, Cederlund 2007, Sullivan 1993, Anderson 1995, Nygren 2001, Ekström 2000, Östergren 1996, Rosmond 2000).
The predictive validity is a subgroup of validity. Evidence for predictive
validity had been analyzed in GQL (Tibblin 1990). GQL had a low responsiveness and therefore a poorer ability to reflect change in HRQL than the
disease-questionnaire (Haywood 2005). The responsiveness might have increased if the study had included a disease-specific questionnaire instrument
or a domain-specific questionnaire.
Reliability refers to the reproducibility or consistency of scores from one
assessment to another. It is usually estimated by using Cronbach's alpha
coefficient. Reliability in GQL, as measured by Cronbach's alpha, has not
been performed in this thesis but some others article using GQL well-being
scale performed Cronbach's alpha coefficient, resulted in high correlation,
between 0.85 and 0.91 (Iwarsson 1998, Nygren 2000, Werngren-Elgström
2003).
Systematic errors (bias) that can distort the estimation of epidemiological
measures are, for example, selection bias, information bias, recall bias, and
confounding factors. The response rate was high and there were no major
differences between responders and non-responders. However, some response
rates were low and selection bias cannot be discarded. Recall bias when estimating symptoms in a time-frame of 3 month is negligible. In addition, the
answering process guided respondents such that they had to estimate according to the last three months and thereby had to take into account questions
like: What was I doing during this period? How did I feel? This “inner-voice”
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and perhaps “dialogue” of the subjective body and life-world of the specific
respondents may or may not have ended in an answer in the GQL instrument.
Systemic error might also be corrected with statistical analysis.
The use of different definitions for asthma makes it difficult to compare
studies and to generalize results to other populations. It is also a biased effect. In addition to problems with defining asthma, many studies including
this thesis consider sex to be a confounder of exposure-asthma association.
While sex may be a confounder of some associations, it is also likely that sex
is an effect modifier of many of the observed exposure-asthma associations
(Eder 2006). Co-morbidities can be a relevant confounder in the type of
study with both HRQL and mortality.
Socioeconomic status is an important factor influencing HRQL in asthma
(Adams 2004), and a limitation of this study is the lack of socioeconomic
classification, but the type of dwelling (apartment or house) as well as living
in the city or countryside was used instead. Obesity is related to asthma, but
weight was unfortunately not registered at baseline.
Another way to measure the HRQL in asthmatics is to use qualitative
methods. A qualitative method includes the experience of the existential
dimensions of having a chronic illness. The symptoms and well-being scales
in GQL are potentially useful. Assessment of HRQL would be of value in
healthcare research, and, eventually, could be used in routine primary care.
Additional insights into low- and high-level symptoms and well-being scores
will also improve our understanding of how these scales relate to co-morbid
conditions, and the use of healthcare services.
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Conclusions

•
•
•
•
•
•

•
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Subjects with asthma report more symptoms (respiratory and nonrespiratory symptoms, and lower mental, physical and social well-being)
compared to subjects without asthma.
Women reported lower HRQL than men.
Subjects with persistent asthma in the longitudinal follow-up had low
HRQL on baseline.
Subjects who had developed asthma during the longitudinal follow-up
reported symptoms at baseline such as sleep-disturbance, depression,
chest pain, and difficulty to relax.
A higher symptoms score in the whole groups was related to mortality
but could not be demonstrated in the asthmatics.
Determinants for HRQL in people with clinically-verified asthma were
female sex, smoking habits, airway responsiveness to irritants, respiratory symptom severity, positive skin prick test, and absenteeism from
work or school.
Handling chronic illness such as asthma may also be improved by individualised health intervention based on a phenomenological framework,
with systematic evaluation. This phenomenological approach involves a
changed perspective: looking beyond the illness and investigating the
subject in different ways.

Future research

NHLBI 2007 recommends strategies for managing asthma and the goal is
very high. There is no answer to how this goal should be reached (National
Heart, Lung, and Blood Institute, 2007). When managing chronic diseases
like asthma, measurements of health-related quality of life is especially important, as the patient’s own experience of the disease provides important
information for treatment decisions. HRQL comprise physical, emotional,
psychological and social changes that are of great importance for the patient’s experience. Written action plans, team-work between patients and
professional health-workers need to be developed. A better understanding of
the factors that determine HRQL is needed to understand how to improve
care for asthma subjects. There is a need for effective, simple tools for identifying poor HRQL.
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Swedish summary

Astma är en av våra vanligaste kroniska sjukdomar med hög konsumtion av
hälso- och sjukvård och med sänkt hälsorelaterad livskvalitet som följd. Tidigare har ofta kliniska parametrar som astmasymtom, spirometrifynd och
tester av bronkiell hyperreaktivitet använts för att studera astmasjukdomens
svårighetsgrad, men sådana mått tar inte hänsyn till vilken inverkan som
astmasymptomen och andra aspekter av sjukdomen har på patientens liv.
Hälsorelaterad livskvalitet representerar de dimensioner av livskvalitet som
direkt påverkar en patients hälsa; fysiska, psykiska och sociala aspekter såväl
som generellt välbefinnande. Ett antal, både generella och sjukdomsspecifika
instrument, som beskriver hälsan i olika dimensioner, har utvecklats för att
mäta hälsorelaterad livskvalitet. I detta avhandlingsarbete används Göteborg
Quality of Life Instrument (GQL) för att mäta livskvalitet vid astma. Instrumentet utvecklades i början av 1970-talet och är ett generellt hälsorelaterat
livskvalitetsinstrument som är baserad på en definition av hälsa från WHO.
Avhandlingens syfte var att analysera hälso- relaterad livskvalitet med
Göteborg Quality of Life instrument (GQL) hos personer med kliniskt verifierad astma, luftvägssymptom men inte astma och personer som inte hade
några luftvägssymptom Dessutom var syftet att studera om låg livskvalitet
var relaterad till astmautveckling eller hade något prognostiskt värde. Ytterligare ett syfte var att studera vilka faktorer, som är viktiga för livskvaliteten
vid astma. Slutligen analyserades om rapporterad livskvalitet hade betydelse
för dödligheten i astma.
Studiematerialet kom från en tvärsnittsstudie från 1990 gjord i Jämtlands
län och Gästrikland av 11 294 personer bestående av tre åldergrupper, alla
16-åringar samt ett slumpvis urval av 30-39 åringar och 60-69 åringar. Baserat på svaren i postenkäten gjordes ett urval av personer med misstänkt obstruktiv lungsjukdom till utvidgade undersökningar med intervjuer, allergitester och spirometri samt mätning . Totalt inbjöds 3131 varav 2538 med
misstänkta symptom på obstruktiv lungsjukdom och resterande 600 utgjorde
kontroller utan sådana symptom. För att skatta HRQL användes livskvalitetsinstrumentet Göteborg Quality of Life. 2003 gjordes en uppföljning och
en ny postenkät skickades till de 11 282, som levde av den ursprungliga kohorten från 1990. Dödsorsaker rekvirerades från Socialstyrelsen och följdes
fram till 2008.
Resultatet visade att personer med astma hade mycket symtom, 28 av 30
från olika organsystem (inte bara luftvägssymptom) i skattningen på symp56

tomskalan i GQL jämfört med icke astmatiker. Resultatet av välbefinnande
visade att astmatiker hade ett signifikant lägre socialt, fysiskt och mentalt
välbefinnande och dessa resultat kvarstod efter justering för ålder, kön, och
rökvanor.
Personer med kvarstående astma 2003 hade en signifikant högre prevalens av sju symptom i symtomskalan i GQL samt ett signifikant lägre socialt
välbefinnande än personer med förbättrad astma. Personer utan astma 1990,
men som utvecklat astma 2003, hade signifikant högre prevalens av sömnsvårigheter, depression, svårighet att slappna av samt bröstsmärtor i GQL:s
symptomformulär än personer som inte utvecklat astma. Dessa personer
hade också en signifikant lägre skattning av välbefinnande speciellt avseende
det mentala välbefinnandet (sömn, energi, humör, tålamod, minne, aptit,
kondition, uppskattning utanför hemmet samt den fysiska dimensionen).
Faktorer av betydelse för den hälsorelaterade livskvaliteten var kön, självrapporterad ökad retbarhet i luftvägarna utlöst av luftvägsirritanter, andningsbesvär, rökvanor och frånvaro från arbete resp. skola påverkar livskvaliteten
signifikant hos astmatiker. Andningsbesvär verkar ha större negativ betydelse
för kvinnor vad gäller mentalt välbefinnande och i viss mån fysiskt välbefinnande, medan för symtom och social välbefinnande verkar effekten vara rätt
lika mellan könen. Det fanns ett signifikant samband mellan låga värden på
livskvalitetsinstrumentet och dödlighet i gruppen, men detta gällde enbart för
skattningen på symptomskalan och inte för mätningen av välbefinnande. Något samband kunde inte påvisas när enbart astmatiker studerades.
Studien visar sammanfattningsvis att personer med astma har en låg livskvalitet och välbefinnande. Vid mätning med GQL har de många symtom
både respiratoriska och icke respiratoriska samt lågt mental, fysiskt och socialt välbefinnande. Det fanns även ett prognostiskt värde med ökad dödlighet
och ökad risk för nyinsjuknande i astma samt dålig astmaprognos
Mätning av livskvalitet är av värde hos astmatiker och kan ge information
om sjukdomens svårighetsgrad och prognos.
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