
A comparison between patients with dysfunctional breathing
and patients with asthma
Carina Hagman1, Christer Janson2 and Margareta Emtner2,3

1 Department of Physiotherapy, Falu Hospital, Falun, Sweden
2 Department of Medical Sciences, Respiratory Medicine and Allergology, Uppsala University, Uppsala, Sweden
3 Department of Neuroscience, Physiotherapy, Uppsala University, Uppsala, Sweden

Abstract
Introduction: The term dysfunctional breathing (DB) has been introduced to
describe patients who display a divergent breathing pattern and have breathing
problems that cannot be attributed to a specific medical diagnosis such as asthma,
chronic obstructive pulmonary disease or sensory hyper-reactivity.
Objective: The objective of this study was to investigate similarities and differences
in patients with DB, and patients with well-controlled asthma regarding health-
related quality of life, anxiety, depression, sense of coherence (SOC), hyperventi-
lation and effects on daily life.
Methods: Twenty-five consecutive patients with DB, and 25 age- and sex-matched
patients with asthma (ages 20–73 years) participated in the study. The diagnosis of
DB was based on the presence of a dysfunctional breathing pattern and at least five
symptoms associated with DB.
Results: The group with DB had lower health-related quality of life (short form
36): vitality (mean) 47 vs 62, social functioning 70 vs 94 and role emotional 64 vs
94 (P < 0.05) than the asthmatic group. The DB group also had a higher prevalence
of anxiety (56% vs 24%) and a lower SOC (134 vs 156) (P < 0.05). Hyperventila-
tion, defined according to the Nijmegen symptoms questionnaire, was observed in
56% of patients with DB vs 20% in the asthma group (P = 0.02).
Conclusions: The results of the study indicate that patients with DB are more
disabled than patients with well-controlled asthma. There is a great need for more
knowledge about breathing symptoms of a dysfunctional nature, to be able to
identify and manage these patients adequately.
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Introduction

The term dysfunctional breathing (DB) has been intro-
duced to describe patients who display a divergent
breathing pattern (1) and have breathing problems
that cannot be attributed to a specific medical diagno-
sis such as asthma, chronic obstructive pulmonary
disease or sensory hyper-reactivity (2).

There is no consensus about a definition of or a
diagnostic test for DB (1, 2). Morgan suggests that DB
is not a precise or definable entity, but an imprecise
description of a behavior and symptoms complex that

can masquerade as asthma or occur in association with
genuine asthma and other airway diseases (3). It may
include overt hyperventilation and hypocapnia and/or
more subtle and subjective features, difficult to char-
acterize (4, 5). Van Dixhoorn suggests that DB com-
prises a wider aspect of respiratory function including
breathing pattern and body awareness (5). The genesis
of DB is essentially unknown, but the disturbances
seem to be located in the thorax and respiratory
muscles (6). In addition, psychological factors such as
anxiety and depression (6), and emotions, cognition
and behavior (7) may exacerbate breathing problems.
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Individuals with DB are often undiagnosed or
wrongly diagnosed as having asthma (2, 6). Experienc-
ing ill health but not knowing what one is suffering
from can have medical, social and psychological
effects, and can influence the quality of life (8, 9). It is
therefore important to identify and diagnose patients
with DB (8).

The aim of this study was to contribute to knowledge
about DB by investigating similarities and differences
between patients with DB and patients with asthma as
regards health-related quality of life, anxiety, depres-
sion, sense of coherence (SOC), hyperventilation and
effects on daily life.

Materials and methods

Subjects

The study was performed at the Lung and Allergy Out-
patient Department at the hospital in Falun, Sweden.
Twenty-five newly referred patients that fulfilled the
criteria for DB (see as follows) were consecutively
invited to take part in the study. The control group
comprised 25 age- and sex-matched patients with well-
controlled asthma (Table 1). They were selected from a
list of patients with asthma, being controlled at the
Lung and Allergy Out-patient Department. The first 25
patients that fulfilled the criteria and matched the
study group were included. The 50 patients who agreed
to participate all fulfilled the following criteria: (i)
16–80 years; (ii) forced expiratory volume in 1 s (FEV1)
and vital capacity (VC) ! 80% of predicted value; (iii)
resting oxygen saturation ! 95%; and (iv) no con-
comitant disease. All patients had been nonsmokers for
at least 1 year prior to the study. The patients gave their

informed consent prior to their inclusion in the
study, and the study protocol was approved by the
Ethics Committee of the Medical Faculty of Uppsala
University.

Identification of symptoms in patients with DB

As there is no existing consensus about a definition of
or a diagnostic test for DB, a 10-criterion list was devel-
oped for this study. It was achieved by asking four
specialists in allergology and one physiotherapist,
with experience of patients with DB, to independently
identify the 10 most common symptoms in patients
with DB. These symptoms were put together and
a 10-criterion list was established. The 10-criterion
list was retrospectively validated against 51 medical
records in patients with a high costal breathing pattern
and breathing problems of dysfunctional character.
The agreement between the 10-criterion list and the
medical records was good.

Identification of patients with DB

Patients with breathing problems were examined by a
physician (a specialist in allergology), who confirmed
that the patient did not have asthma or any other res-
piratory disease, or heart or neurological disease. If a
dominant high costal breathing pattern was observed
at rest, the patient was referred to a physiotherapist for
further examination.

With the patient sitting in a chair, the physiothera-
pist observed and assessed the patient and filled out the
10-criterion list. Patients were included in the DB
group (DB) if they displayed at least five of the follow-
ing 10 criteria: (i) sense of inspiratory heaviness;
(ii) sense of not being able to take deep breaths;
(iii) increased breathing frequency (>16/min); (iv) fre-
quent sighing/yawning; (v) frequent need to clear the
throat; (vi) muscle and joint tenderness in the upper
part of the chest (sternocostal joints and intercostal
muscles); (vii) hacking cough; (viii) chest tightness;
(ix) sensation of lump in the throat; and (x) previous
or current effects of stress (Table 1). There was clinical
consensus in the group (specialists in allergology and
physiotherapist) that 5 out of 10 criteria was a reason-
able diagnostic level.

Identification of patients with asthma

Patients with well-controlled asthma had been identi-
fied and examined by a physician. They were included
in the study if they did not have a high costal breathing
pattern and fulfilled fewer than 5 of the 10 criteria

Table 1. Patient characteristics

DB
n = 25

Asthma
n = 25 P value

Sex, F/M (n) 19/6 19/6 –
Age (years) 47 (15) 47 (15) –
BMI (kg/m2) 26 (3) 26 (3) –
Smokers (n) 0 0 –
Ex-smokers (n) 5 6 0.5
Duration of the

disorder/disease (years)
7 (8) 23 (13) <0.001*

Emergency visits last 12
months (n)

10 4 0.11

Score of the 10-criterion
list

7.6 (1.5) 1.3 (0.9) <0.001*

*Calculated with Mann–Whitney U-test.
Number of patients (n) and means (standard deviation).
DB, dysfunctional breathing; BMI, body mass index.
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(Table 1). We selected patients with well-controlled
asthma, as a high costal breathing pattern is an
expected phenomenon in poorly controlled asthma, as
in other conditions with dyspnea.

Measurements

Data were collected from the patient journals (medi-
cation, smoking history, height and weight),
from pulmonary function testing and self-report
questionnaires.

Spirometry

Predicted values for FEV1 and VC (SensorMedics
Vmax 20c, SensorMedics Viasys Healthcare, Yorba
Linda, CA, USA) were calculated on the basis of the
European Coal and Steel Union reference values (10).
The best of three efforts was defined as the highest
FEV1 and the highest VC each obtained on any of three
efforts to satisfy the ATS criteria (11).

Oxygen saturation (% Sp02)

Oxygen saturation (Pulse Oximeter Nonin 8500,
Nonin Medical, Inc., Plymouth, MN, USA) was mea-
sured at rest at inclusion.

Body mass index (BMI)

BMI was calculated as weight (kg)/height (m2).

Medical outcomes survey short form 36
questionnaire (SF-36)

The SF-36 measures general health related to quality of
life. The SF-36 has eight domains: physical function,
role physical, bodily pain, general health, vitality, social
function, role emotional and mental health. For each
domain, the score ranges from 0 to 100 (most healthy)
(12).

Hospital anxiety and depression (HAD) scale

The HAD measures mental health (13). The score
range in HAD is 0–21; a higher score indicates worse
mental health.

SOC

The 29 items (11 comprehensibility, 10 manageability
and 8 meaningfulness) range from 29 to 203. The
higher the score, the stronger the SOC (14).

Nijmegen symptoms questionnaire

The Nijmegen symptoms questionnaire is suggestive as
a measure of the diagnosis of hyperventilation syn-
drome. The questionnaire assesses 16 symptoms asso-
ciated with abnormal breathing on a 5-point scale
(0–4). A score of 24/64 or more is suggestive of a diag-
nosis of hyperventilation syndrome (15, 16).

A questionnaire for this study

A questionnaire constructed for this study consisted of
items concerning stress and breathing, effects on exer-
cise and effects of breathing problems on everyday life.
The answers were given on a visual analogue scale
(0–10 cm, where 0 indicated the worst value and 10 the
best). The number of emergency hospital visits the year
before inclusion and duration of disorder/disease was
also included in the questionnaire.

Statistical analysis

Data were analyzed for statistically significant differ-
ences between the groups using the unpaired t-test
(parametric data), Mann–Whitney U-test (nonpara-
metric data), the chi-squared test and Fisher’s exact
test. Effects were considered significant at P < 0.05.

Results

Subjects

Patient characteristics are presented in Table 1. Patients
with DB had significantly shorter durations of
their breathing problems than patients with asthma.
Patients with DB also had a higher proportion of emer-
gency room visits although this difference failed to
reach statistical significance. None of the patients with
DB were currently taking asthma medication, but 13
of them had previously used inhaled steroids, five
long-acting beta-2-agonists and 10 short-acting beta-
2-agonists. No difference was found between the
groups concerning BMI or smoking history.

Health-related quality of life, and anxiety
and depression

Health-related quality of life (SF-36) was lower in the
DB group, with significantly lower values in vitality,
social functioning and role emotional (Fig. 1). The
patients with DB were significantly more anxious and
depressed (HAD) than patients with asthma (P < 0.05)
(Table 2). Fifty-six percent of the patients with DB had
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a HAD score !8, indicating anxiety, as compared with
24% in the asthma group (P = 0.04).

SOC and hyperventilation

SOC was significantly lower and the prevalence of
hyperventilation was significantly higher among
patients with DB than among patients with asthma
(Table 2). Fourteen patients (56%) with DB vs five
(20%) with asthma were defined as having hyperven-
tilation according to Nijmegen symptoms question-
naire (a score >23) (P = 0.019).

Influence on everyday life

Patients with DB had had significantly more breathing
problems than patients with asthma (Table 3). They
were also more negatively affected by stress, and their
breathing problems had more impact on their daily
lives. Both groups were limited by their breathing dif-
ficulties during exercise, but there were no differences
between the groups in this respect.

Discussion

This study has suggested that patients with DB have
poorer health-related quality of life, are more anxious,
have poorer SOC, have higher prevalence of hyperven-
tilation and experience a greater impact on their every-
day lives than patients with well-controlled asthma but
not DB. We also found that many patients with DB
have previously been treated with asthma medication,
and that this group of patients often makes emergency
room visits because of their breathing problems.

The patients with DB had significantly poorer
health-related quality of life, especially psychological
health, and were more anxious than the patients with
asthma. They had had breathing problems without
receiving a correct diagnosis for a mean period of 7
years. These results are in accordance with the findings
of other investigators, who showed that having breath-
ing problems but not being diagnosed and/or not
receiving optimal treatment can affect patients psycho-
socially, increase their health care consumption and
decrease their health-related quality of life (8, 9). The
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Figure 1. Health-related quality of life
(SF-36). High scores indicate better
health. PF, physical function; RP, role
physical; BP, bodily pain; GH, general
health; VT, vitality; SF, social function;
RE, role emotional; MH, mental health.

Table 2. Results of the hospital anxiety and depression scale, HAD anxiety (HAD-A),
HAD depression (HAD-D), Nijmegen symptoms questionnaire and sense of coherence
(SOC) questionnaires; means (standard deviation)

DB
n = 25

Asthma
n = 25 P value

95% Confidence interval
of the difference

HAD-A 9.0 (4.1) 5.1 (3.8) 0.002* 3.88 (1.61–6.15)
HAD-D 5.8 (3.2) 3.5 (2.7) 0.016* 2.24 (0.55–3.93)
Nijmegen 26 (12) 15 (7) 0.001 10.80 (5.28–16.32)
SOC 134 (28) 156 (18) 0.002 -21.32 (-34.53 to -8.11)

*Calculated with Mann–Whitney U-test.
High scores on HAD and Nijmegen indicate greater impairment.
Low scores on SOC indicate greater impairment.
DB, dysfunctional breathing.
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fact that we selected patients with well-controlled
asthma instead of poorly controlled asthma could have
affected the results of psychological health, as there
is an association between respiratory symptoms and
psychiatric comorbidity as anxiety and depression
(17, 18).

In primary care patients with asthma, quality of life
has been shown to be lower in patients with more
symptoms, although the correlation between quality of
life and pulmonary function was low (19). In a Swedish
population study, there was a clear association between
reported respiratory symptoms and psychological
status, but there was no evidence that people with
asthma had more anxiety and depression than people
without asthma. The result of the study suggest that
so-called functional respiratory disorders may be
common enough significantly to influence the preva-
lence of respiratory symptoms in questionnaire
surveys (20). Our patients with DB were more anxious
and more negatively affected by stress in daily life than
our control patients with asthma. They also displayed
lower values on the SOC test, which measures a per-
son’s ability to use adequate coping strategies to deal
with stress in everyday life. Our results are in line with
Langius and Björvell, who showed that low SOC scores
indicate higher rates of anxiety and depression, poorer
general health and higher symptoms scores (21).

The results from the Nijmegen symptoms question-
naire indicated that the prevalence of hyperventilation
is high among patients with DB. Hyperventilation
symptoms such as paresthesiae, tingling in the hands
and feet, tetany and dizziness are mainly explained by
reduction of PaCO2 and change of pH (22). However,
in our study, the diagnostic criteria for DB were mainly
based on mechanical factors attributable to the
dysfunctional use of the breathing muscles, i.e. a dys-
functional breathing pattern.

So far, few treatment studies have been pub-
lished regarding DB. Thomas et al. have shown that

physiotherapy based on breathing retraining with
diaphragmatic breathing exercises and information
results in improved health-related quality of life and
regression of symptoms (23). Hornsveld et al. also
claim that many patients with abnormal breathing
pattern benefit from breathing retraining (4). The
management of DB patients at our department
includes correction of the breathing pattern, increasing
body awareness and information.

One of the limitations of this study was the small
sample size. Another was the fact that we did not
measure end tidal CO2 in our study, because a diagno-
sis of hyperventilation cannot be confirmed on the
basis of the questionnaire alone (16). In addition,
the Nijmegen symptoms questionnaire has not been
validated in an asthmatic population, and several ques-
tions relate to symptoms such as shortness of breath,
pain and constriction in the chest – symptoms
common both to asthma and DB (24). This similarity
of symptoms could have affected the results of the
Nijmegen scores for both groups. Owing to the cross-
sectional design of this study, we cannot tell if the DB
led to lower health-related quality of life and lower
SOC and anxiety, or if the DB was a result of lower
health-related quality of life, a lower SOC and the pres-
ence of anxiety. Another limitation that could have
affected the results is that the diagnostic criteria were
based on our local experience, as there is still no global
consensus about a definition of or diagnostic test
for DB.

Irrespective of the limitations of our study, our data
do indicate that DB is a clinical entity associated with
poor health-related quality of life and poor psychologi-
cal well-being. Many patients with DB have previously
been treated with asthma medication and made emer-
gency visits. There is a great need for more knowledge
about breathing symptoms of a dysfunctional nature
to be able to identify and manage these patients
adequately.

Table 3. Breathing problems and their effects on stress, impact on exercise and on everyday life measured on a visual analogue scale
with 0 as not at all/never and 10 as very much/very often; means (standard deviation)

Questions
DB
n = 25

Asthma
n = 25 P value

95% Confidence interval
of the difference

1. My breathing problems are negatively affected by stress. 6.7 (2.8) 3.4 (2.8) 0.001 3.26 (1.67–4.85)
2. My breathing problems prevent me from exercising. 5.0 (3.5) 3.4 (2.8) 0.078 1.60 (-0.19–3.39)
3. I experience breathing problems during exercise. 5.2 (3.5) 4.5 (2.9) 0.502 0.61 (-1.21–2.43)
4. I am afraid of developing breathing problems during exercise. 3.5 (3.8) 2.0 (2.0) 0.083 1.52 (-0.21–3.25)
5. My breathing problems affect my daily life. 6.2 (2.5) 2.7 (2.7) 0.001 3.54 (2.05–5.04)
6. I have had breathing problems during the last two months. 7.5 (2.3) 3.8 (2.8) 0.001 3.71 (2.25–5.17)

DB, dysfunctional breathing.
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