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ABSTRACT

Background: People with dysfunctional breathing (DB) experience symptoms such as air
hunger and breathing pattern irregularities. The condition is often comorbid with other
respiratory conditions, as well as anxiety and depression. lliness perceptions, the beliefs an
individual has of an illness may explain health and wellbeing outcomes.

Methods: In this cross-sectional study we examined the illness perceptions of those diagnosed
with DB, symptom severity, and psychosocial outcomes of depression, anxiety, and impact on
daily living. Data were analyzed using tests of comparison and regression analysis.

Results: 82 people diagnosed with DB completed the brief illness perception questionnaire,
the Nijmegen symptoms questionnaire, and questionnaires measuring mood and impact on
daily living. The illness perceptions of those with DB were overall negative. There was a positive
correlation between illness perceptions and mood, indicating that the stronger the beliefs that
individuals had that DB is a serious condition, the more negative their mood. lliness perceptions
significantly predicted psychosocial outcomes, even when controlling for demographic factors
and symptom severity (depression: adj. R?=.352, F(10,51)=4.32, p<.001; anxiety: adj. R?>=.40,
F(11,47)=4.55, p<.001; impact on daily living: adj. R?>= .33, F(8,53)=4.79, p<.001).

Conclusions: This is the first study to examine illness perceptions held by those diagnosed
with DB. Our study found significant relationships between illness perceptions and psychosocial
outcomes. It is possible that psychological interventions that target illness perceptions may
also improve outcomes.
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Introduction those of asthma (4,5). According to a UK general
practice survey 1 in 10 people may be experiencing
DB (6). Overall, understanding of the condition
amongst patients and clinicians is generally poor (2).

The considerable comorbidity profile of DB, overlap

Dysfunctional breathing (DB) is a condition in which
individuals experience breathing pattern irregularities
either without organic cause, or in excess of an
expected response to a respiratory condition (1,2). It

is characterized by variability and irregularity in the
rate, flow and volume of breathing (3). Predominant
DB symptoms of dyspnea and dizziness are frequently
associated with conditions of asthma, chronic obstruc-
tive pulmonary disease (COPD) or panic disorder. DB
is also often comorbid with these conditions (2); as
many as 42% of people who have an asthma diagnosis
also have DB but the DB symptoms are masked by

in symptoms with other respiratory or psychological
conditions and the general lack of understanding of
the condition contribute to difficulties in its accurate
diagnosis (2). In the absence of a gold standard assess-
ment of DB (3), misdiagnosis and underdiagnosis is
common (2). Diagnostic challenges are further com-
pounded because people with DB can be unaware of
their own breathing patterns (1).
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Mis or underdiagnosis may result in individuals
receiving either the wrong treatment or inappropriate
treatment (7). For instance, misdiagnosis of asthma
instead of DB may lead to unnecessary pharmacolog-
ical treatment, with no improvement in symptoms
and increased healthcare costs (7,8). The main ther-
apeutic approach for patients with DB is breathing
retraining (3,9), breathing techniques to promote
breathing regularity.

Respiratory conditions are frequently comorbid
with mood disorders (10,11). Anxiety and/or depres-
sion prevalence is estimated at 50% for individuals
with severe asthma (11) and at 35.4% and 41.7%
respectively for those with COPD (12) This compares
with levels of anxiety and depression in a general UK
population at roughly 4.65% and 4.12% respectively
(13). It is difficult to estimate figures of anxiety and
depression for those with DB, as prevalence is unclear,
nevertheless, it is apparent that people with DB may
experience anxiety and depression at rates at least as
high as in other respiratory conditions (4). Mood
disorders experienced by people who have DB may
be explained by ambiguity of diagnosis, inappropriate
treatment, comorbidities (2) and lack of awareness of
own breathing pattern (1). The condition-related
uncertainty likely impacts how people with DB make
sense of and manage their illness.

Health Psychology theories may assist in explaining
how the perceptions individuals hold of their illness
which in turn may be influenced by uncertainties,
will relate to health and psychosocial outcomes. The
common sense self-regulatory model (CS-SRM) (14)
is particularly appropriate in offering an insight into
perceptions (emotions and beliefs) individuals hold
of their illness and the relationships these may have
with health and wellbeing. According to the CS-SRM,
when individuals perceive a health threat such as a
diagnosis or symptom detection, this triggers a sche-
matic representation of the illness (15,16). These indi-
vidualized schemas (mental representations of an
event, situation or phenomena) are created from exter-
nal sources (e.g., websites, social media, peers) and
previous personal experiences. Individuals tap into
the cognitive and corresponding emotional represen-
tation of the illness which combined are called illness
perceptions or illness representations. The cognitive
representation consists of beliefs across several
domains: identity, cause, consequences, timeline, con-
trollability, and coherence. The emotional representa-
tion can be fear or alarm (17). These perceptions can
have a direct relationship with health and wellbeing
as well as an indirect relationship mediated through
coping behaviors (18).

A robust relationship has been demonstrated
between illness perceptions and outcomes in several
long-term conditions (17,19-21). For individuals
with COPD, holding a more positive view of the
illness, perceiving fewer symptoms and a less intense
emotional response corresponds to greater
health-related quality of life scores even after con-
trolling for illness severity (21,22); better under-
standing of their illness correlates with using
proactive coping strategies (22). Similarly, in young
people with asthma, quality of life scores have been
reported as inversely correlated with emotional
response intensity, level of concern and symptom
perception (23), though it is not clear if severity of
illness may be a mediating factor.

Given the evidence presented above, this study aims
to understand the illness perceptions for those diag-
nosed with DB and the relationship with health and
psychosocial outcomes.

Methods
Research design

The study used a cross-sectional mixed-method survey
design consisting of Likert-scale questions and an
open-text question to examine illness perceptions of
DB, symptom severity, anxiety, depression and impact
on daily living.

Procedure

Recruitment was via two routes: specialist respiratory
clinics or a database search (Figure 1). Two NHS
respiratory physiotherapy clinics (Scotland and
Northern England) participated and were requested
to contact 200 patients to achieve 109 completed ques-
tionnaires, as per power analysis calculations
reported below.

Throughout all study communications, patients
were advised that participation was sought because
of the DB diagnosis they held. Study materials noted
the intention to explore perceptions that participants
held of DB.

Participants

For study inclusion, participants were required to be
UK resident adults (18+), with a clinical diagnosis of
DB. Exclusion criteria were: inability to speak/under-
stand English sufficient to read/understand the par-
ticipant information sheet and provide informed
consent.
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Patients attending clinic who meet inclusion criteria

Offered participant information sheet which includes QR
code to consent form and online questionnaire. (NB:
hard copies of study materials including self-addressed
envelopes provided for anyone who prefers this method)

Figure 1. Study design and recruitment processes.

A priori power analysis was conducted using G*Power
version 3.1.9.7 (24) to determine minimum sample size
required to test the study hypothesis. A sample size of
n=109 was required to achieve 80% power for detecting
a medium effect, at a significance criterion of a=.05,
for tests of comparison and regression analysis.

Measures/questionnaires
Brief illness perception questionnaire (B-IPQ)

The B-IPQ is a 9-item questionnaire (25) assessing
cognitive and emotional representations of an illness
with scoring ranging from 0-10. Cognitive represen-
tations are assessed by single-item questions on illness
consequence (no effect on life to severe effect), time-
line (illness will continue for a very short time to
forever), personal control (absolutely no control over
the illness), treatment control (treatment not at all
helpful to extremely helpful) and identity (‘no symp-
toms at all’ to ‘many severe symptoms’). Emotional
representations are assessed through one emotion item
(not at all affected emotionally by illness to extremely
affected emotionally) and one about concern (not at
all concerned about the illness to extremely con-
cerned). Illness comprehensibility is assessed by one
item (don’t understand illness at all to understand
illness very clearly). For control (personal and treat-
ment aggregated) and comprehensibility, domains are
reverse scored. Higher scores represent higher per-
ceived threat from the illness. An open-text question
assesses illness causes with an option to provide three
cause beliefs. The Cronbach’s alpha for the current
study was a=0.70. The B-IPQ measure has not pre-
viously been reported in the DB population, however
it has demonstrated good test-retest reliability and
predictive validity in samples of adults in other respi-
ratory conditions, namely asthma (22) and COPD (17).

NHS Research Nurses search databases at two NHS
respiratory clinics.

Patients diagnosed with DB on the clinic database
emailed invitation letter, participant information sheet
and online questionnaire access information.

Patient health questionnaire 9 (PHQ-9)

The PHQ-9 (26) is a 9-item depression scale asking
about mental health within past two weeks (e.g.
little interest, feeling tired), with Likert-type
responses ranging from 0 (not at all) — 3 (nearly
every day). A score between 5-9 indicates mild
depression, 10-14 moderate depression, 15-19 mod-
erately severe depression and over 20 is indicator
of severe depression (21). The Cronbach’s alpha for
the original scale was a=0.89 (21) and for the cur-
rent study a=0.89.

Generalized anxiety disorder 7 (GAD-7)

The GAD-7 (27) is a 7-item scale measuring gener-
alized anxiety disorder. The scale asks about mental
health within past two weeks (e.g. worrying too
much, feeling nervous) with Likert-type responses
ranging from 0 (not at all) — 3 (nearly every day).
A score of between 5-9 indicates mild anxiety, 10-14
moderate anxiety, and greater than 15 is indicator of
severe anxiety. The Cronbach’s alpha for the original
scale was a=0.89 (28) and for the current study
a=0.93.

Nijmegen questionnaire

The Nijmegen scale is a 16-item abnormal
breathing-symptom measure widely utilized to identify
individuals with DB (2) on a 5-point Likert-type
responses ranging from 0 (never) — 4 (very often)
with scores >22 used as a proxy for DB diagnosis (29).

An unresolvable technical complication with the
survey platform occurred for item 2 (‘tense’) in this
scale resulting in unavailability of the item data. A
decision was taken to impute average scores for the
item for all as reported previously (30).
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A study assessing the validity of the Nijmegen scale
found Cronbach’s alpha of a=0.80 (29) and for the
current study a=0.87.

Influence on daily living questionnaire (IDL)

The IDL is a non-validated measure assessing breath-
ing problem influences on stress, exercise and every-
day life (4,31) which informed the questionnaire used
in this study. 5-point Likert response options ranged
from 1 (disagree strongly) — 5 (agree strongly); higher
scores indicating greater impact of breathing problems
on life. The scale was adapted from the original 10
point (32). The Cronbach’s alpha for the current study
was a=0.74 indicating the adaptation was acceptable.
No Cronbachs alpha was available for the origi-
nal scale.

Analyses

Quantitative statistical analysis was conducted in
SPSS version 27. Assumptions of normality were
assessed using the Kolmogorov-Smirnov statistic with
reference to histogram distributions, while reliability
assessment was calculated via Cronbach’s Alpha coef-
ficient calculations for each employed measurement
scale. Correlational analyses were completed between
illness perception domains and health and wellbeing
outcome measures to explore relationships. The
non-parametric Spearman’s Rho correlation coeffi-
cient was used due to skewed datasets. One-way
multivariate analyses were run to compare IPQ
scores among those who confirmed diagnosis and
those who were uncertain or did not think they had
a diagnosis; those who scored =23 or <23 (proxy
score for DB) in the Nijmegen questionnaire; and
to determine the effect of comorbidity of other lung
conditions on illness perceptions. Hierarchical mul-
tiple regressions were performed for each psychoso-
cial outcome (depression, anxiety and impact on
daily living), while controlling for demographic fac-
tors and symptom severity. Frequency analysis aggre-
gated number of responses for causes of illness
categorized according to lifestyle, psychological
causes, natural causes, working conditions, body
changes, environmental factors and other causes as
previously proposed (33).

Ethical approval

The study was approved by NHS Ethics (IRAS number
304267). All participants provided informed consent.

Results
Sample characteristics

Of the 113 participants who started the survey, 82
responses were completed to 80% or greater and
included in analysis. Most participants were female
(n=55, 67%), white (n=71, 87%), with a mean age
of 49 (SD 15.91, range 18-81) years, and a mean
weight of 84.3 (SD 34.9, range 44-317) kg.

Diagnosis and comorbidities

74% of participants confirmed a DB diagnosis, 22%
reported being unsure, 4% did not confirm a diag-
nosis. Descriptive analysis revealed that only one per-
son who responded no/not sure had a symptom
severity score below 23, scoring 19, while remaining
participants of this category had scores of 23 or above.
The range of scores for those confirming diagnosis
was 2-45. Lower scores may indicate a well-managed
condition (34). The score of 19 fell within the normal
range of symptom severity scores for diagnosed par-
ticipants and it was decided to retain all participants
in the analysis.

The majority (56%) who confirmed DB diagnosis
had received their diagnosis between 1 -5years ago,
27% were diagnosed within last 6 months. Additional
lung disease diagnoses were reported by 59% of
participants (61% of this subset had asthma, 14%
COPD, emphysema or chronic bronchitis, the
remaining 25% of this subset citing other lung con-
ditions). Heart conditions were indicated by 17%;
38% reported Long COVID. Mental health
co-morbidities comprised depression (38%), anxiety
(44%), and panic disorder (23%). 21% had three or
more co-morbidities.

Symptom severity and psychosocial
characteristics

Mean symptom severity measured via the Nijmegen
scale was 30.8 (SD 11.29) with 78% receiving a score
of 23+. Mean depression levels measured via the
PHQ-9 scale was 12.5 (SD 7.02), with 26% of partic-
ipants experiencing mild depression, 24% moderate,
17% moderately severe and 20% severe depression.
Mean anxiety levels measured via the GAD-7 scale
was 9.1 (SD 6.60) with 28% experiencing normal lev-
els of anxiety, 31% mild anxiety, 17% moderate and
24% severe anxiety. The mean influence of DB on
daily living was 23.5 (SD 3.86) (possible highest
score of 30).



lliness perceptions

The mean score for illness perceptions was 51.4 (SD
10.7) (possible highest score of 80). Individual domain
mean scores are presented in Figure 2.

The highest mean score was timeline (8.57 SD
2.04), followed by identity (7.24 SD 1.92), concern
(7.14 SD 2.57) and consequences (7.10 SD 2.08).
Participants perceived DB as a chronic, concerning
condition with severe symptoms and substantial life
impact. There was low coherence of the illness sug-
gesting limited understanding; personal treatment
control was also low indicating perceived limited abil-
ity to manage the condition.

There were no associations between how long indi-
viduals had been diagnosed with DB and illness per-
ception domains (p>.05).

Multivariate analysis of variance highlighted: (i) no
significant differences in illness perceptions scores
between those who confirmed diagnosis, those who
were either uncertain or the 4% who responded ‘no’
to the DB diagnosis question; (ii) no significant dif-
ferences in illness perceptions scores between those
who scored above or below 23 in symptom sever-
ity scale.

48 of the 82 participants reported at least one attri-
bution they perceived as the cause of their DB.
Frequency analysis of the first response indicated that
most (62.5%) perceived other illnesses (categorized as
body changes) including asthma, pain or COPD as
the cause; 57% of this category specified COVID or
long COVID. 14.5% believed the illness was genetic,
while 6% attributed DB to lifestyle factors such as
diet and smoking and 8% to environmental factors
including weather and pollutants. Altogether 119
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attributions were described by 48 participants. Across
all of these, other illnesses constituted 53% of the
responses; 19% to lifestyle choices and psychological
factors (stress, anxiety and panic) were considered a
cause in 9% of responses. 37% of those with asthma
or asthma and another respiratory condition attributed
the cause of their DB to asthma.

A one-way multivariate analysis of variance was
run to determine the effect of co-morbid lung con-
ditions on illness perception. All eight domains of the
brief-IPQ were assessed. Participants either had only
DB (n=31) or DB alongside another lung condition
(n=46) (participants who were unsure whether they
had a lung disease were counted as only having DB).
As seen in Table 1, participants who had been diag-
nosed with a lung disease showed higher scores in
all illness perception domains than those who only
had DB. The differences between having only DB or
a co-morbid lung condition on the combined depen-
dent variables was not statistically significant,
F(8,68)=1.77, p=.099; Wilks’ A=.828; partial n?=.172.

lliness perception domains and health and
wellbeing outcomes

Correlational associations between the B-IPQ domains
with symptom severity, depression, anxiety and influ-
ence on daily living are presented below and summa-
rized in Table 2.

lliness perceptions and symptom severity

Correlational analyses using Spearman’s Rho found
no significant associations between symptom severity
and brief-IPQ domains with the exception of Emotion

Average illness perceptions by domain

10
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Figure 2. Mean and standard deviation of sample illness perceptions by domain.
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Table 1. lliness perceptions: dysfunctional breathing (DB) only
or comorbid with other respiratory conditions (MANOVA
results).

Domain Co-morbidity Mean SD
Consequences Only DB 6.71 2.41
Other lung 7.35 1.82
Timeline Only DB 7.68 2.48
Other lung 9.04 1.53
Personal Control Only DB 5.71 2.71
Other lung 5.65 2.41
Treatment Control Only DB 3.74 2.41
Other lung 4.52 2.93
Identity Only DB 6.77 2.19
Other lung 7.65 1.61
Coherence Only DB 4.77 2.92
Other lung 4.96 3.11
Emotional representation Only DB 6.1 2.63
Other lung 7.22 2.12
Concern Only DB 6.55 2.47
Other lung 7.5 2.36

**¥p<.001 **p<.05.
DB: dysfunctional breathing.

Table 2. Associations between illness perceptions, symptom
severity, influence on daily living, depression and anxiety.

Symptom Depression Anxiety  Impact on

severity (Nij)  (PHQ-9) (GAD-7)  daily living

B-IPQ domain (Rho) (Rho) (Rho) (IDL)(Rho)

Consequence 0.11 0.45%%% 0.31%* 0.55%%%
Timeline —-0.02 0.27%** 0.24%** 0.20
Personal Control 0.1 0.19 0.24** -0.03
Treatment Control 0.12 0.27%** 0.30%** —-0.00

Identity 0.02 0.42%%% 0.36%* 0.50%%*

Concern 0.17 0.30%** 0.37*%*% 0.39%*%
Coherence 0.13 0.08 0.09 -0.14

Emotion 0.23** 0.50%**%  0.45%%* 0.43%*%

***¥p<.001, **p<.05.

B-1PQ: Brief lliness Perceptions Questionnaire; GAD-7: Generalized Anxiety
Disorder Questionnaire; IDL: Influence on Daily Living Questionnaire; Nij:
Nijmegen Questionnaire; PHQ-9: Patient Health Questionnaire.

Table 3. Hierarchical multiple regression analysis 1: illness
perceptions and depression.

Model 1 (n=61) Model 2 (n=61) Model 3 (n=61)
B p-value B p-value B p-value
Model 1
Age —0.06 675 —0.03 832 -0.09 435
Gender 0.12 418 0.14 354 0.01 970
Weight 0.23 126 0.21 167 0.19 126
Model 2
Iliness 0.15 278 0.06 610
severity
Model 3
Consequence —-0.06 .740
Timeline 0.02 .889
Treatment 0.08 492
Identity 0.35 .039
Concern -0.18 168
Emotion 0.52 <.001
R? 0.04 0.06 0.46
Adj. R? —0.002 0.35
Extra sum of 0.89 0.97 432
squares F
p-value 453 432 <.001

(r (82)=.23, p=.038), though linear regression analysis
did not find a significant predictive relationship
(F(1,80)=3.88, p>.05).

lliness perceptions and psychosocial outcomes
(depression and anxiety)

Correlational analyses demonstrated significant asso-
ciations between multiple illness perceptions and
depression and anxiety.

All illness perceptions domains apart from personal
control and coherence significantly positively cor-
related with depression scores, with emotion (p=0.50,
p<.001), consequence (p=0.45, p<.001) and identity
(p=0.42, p<.001) respectively showing the strongest
associations. Significant positive anxiety associations
were found with all illness perception domains except
for coherence. The strongest associations were between
anxiety and emotion (p=0.45, p<.001), followed by
concern (p=0.37, p=.001) and then identity (p=0.36,
p=.002). More intense emotional impact of the illness
and perceiving more symptoms were associated with
higher levels of depression and anxiety.

A hierarchical multiple regression was carried out
to assess the impact of illness perception domains on
depression (PHQ) after controlling for the influence
of demographic factors (age, gender and weight) and
symptom severity (NIJ) (Table 3). Demographic fac-
tors entered at step 1 did not significantly explain
variance in depression scores (p>.05). Symptom sever-
ity, added at step 2, did not significantly explain vari-
ance in depression (p>.05). Illness perception domains
of consequence, timeline, treatment, identity, concern
and emotion (control and coherence did not meet
assumptions for multicollinearity) added in step 3,
explained 39.5% (R? change) of the variance in depres-
sion, adj. R*=.352, F(10,51)=4.32, p<.001. In the final
model, illness representations of emotion and identity
made the biggest contributions to variance in depres-
sion scores (fp=0.52, p<.001 and Pp=0.35 p=.039
respectively). Individuals who perceived a higher emo-
tional impact of their illness and who had a strong
illness identity had higher depression ratings.

A hierarchical multiple regression was carried out
to assess the impact of illness perception domains on
anxiety (GAD) after controlling for the influence of
demographic factors (age, gender and weight) and
symptom severity (NIJ) (Table 4). Demographic fac-
tors entered at step 1 did not significantly explain
variance in anxiety scores (p>.05). Symptom severity,
added at step 2, also did not significantly explain
variance in anxiety (p>.05). Illness perception domains



Table 4. Hierarchical multiple regression analysis 2: illness
perceptions and anxiety.

Model 1 (n=58) Model 2 (n=58) Model 3 (n=58)
B p-value B p-value B p-value
Model 1
Age 0.06 674 0.12 361 0.1 359
Gender —0.03 874 —0.01 964 -0.24 .081
Weight 0.21 178 .16 292 0.05 691
Model 2
Iliness 0.29 .034 0.16 155
severity
Model 3
Consequence -0.30 102
Timeline -0.02 .841
Treatment 0.02 .877
Control 0.26 .042
Identity 0.55  .001
Concern -0.05 .685
Emotion 0.41 .006
R? 0.05 0.13 0.52
Adj. R? 0.07 0.40
Extra sum of 1.05 2.02 4.55
squares F
p-value 378 105 <.001

Table 5. Hierarchical multiple regression analysis 3: illness
perceptions and influence on daily living.

Model 1 (n=61) Model 2 (n=61) Model 3 (n=61)
B p-value B p-value B p-value
Model 1
Age —0.04 775 —0.04 794  -0.13 275
Gender 0.30 .046 -0.30 .048 0.14 294
Weight 0.22 122 0.22 136 0.15 220
Model 2
Iliness 0.01 922 -0.07 546
severity
Model 3
Timeline —0.06 .636
Identity 0.39 .008
Concern 0.11 410
Emotion 0.27 .046
R? 0.09 0.09 0.42
Adj. R? 0.04 0.02 0.33
Extra sum 1.82 1.34 4.79
of
squares F
p-value 154 922 <.001

of consequence, timeline, treatment, control, identity,
concern and emotion (coherence did not meet
assumptions for multicollinearity) added in step 3,
explained 38.6% (R? change) of the variance in anx-
iety, adj. R?=.40, F(11,47)=4.55, p<.001. In the final
model, illness representations of emotion and identity
made the biggest contributions to variance in anxiety
scores (p=0.41, p=.006 and P=0.55, p=.001 respec-
tively). Individuals who perceived a higher emotional
impact of their illness and who had a strong illness
identity had higher anxiety ratings.

lliness perceptions and influence on daily living
Significant positive associations were found between
the perceived impact of DB on daily living and illness
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perceptions of Consequence, Identity, Concern and
Emotion, indicating that the more that patients per-
ceived DB as impacting on daily living, the greater
they perceived the illness as having a consequence on
their life, with severe and frequent illness symptoms,
greater emotional impact of their illness and were
more concerned about it.

A hierarchical multiple regression was carried out
to assess the impact of illness perception domains on
influence on daily living (IDL) after controlling for
the influence of demographic factors (age, gender and
weight) and symptom severity (NIJ) (Table 5).
Demographic factors entered at step 1 did not sig-
nificantly explain variance in IDL scores (p>.05).
Symptom severity, added at step 2, did not signifi-
cantly explain variance in IDL (p>.05). Illness per-
ception domains of timeline, identity, concern and
emotion (other domains did not meet assumptions
for multicollinearity) added in step 3, explained 33.3%
(R? change) of the variance in IDL, adj. R?=.33,
F(8,53)=4.79, p<.001. In the final model, illness rep-
resentations of emotion and identity made the biggest
contributions to variance in IDL scores (f=0.27,
p=.046 and Pp=0.39, p=.008 respectively). Individuals
who perceived a higher emotional impact of their
illness and who had a strong illness identity experi-
enced greater influence on daily living from their
illness.

Discussion

Our study demonstrates strong positive relationships
between the illness perceptions that individuals with
DB held and psychosocial outcomes. The emotional
domain of illness beliefs had a weak but positive cor-
relation with symptom severity as measured by the
Nijmegen scale.

Individuals with DB believed the condition was
chronic with severe symptoms, had a substantial con-
sequence on their lives and it caused them great con-
cern. Individuals also perceived poor condition control
and limited condition knowledge. Coupled with these
cognitive beliefs, the emotional reaction was also neg-
ative. These outcomes were regardless of length of
time since diagnosis, whether individuals perceived
that they had been diagnosed or not or whether indi-
viduals’ symptom severity was above or below the DB
diagnostic threshold.

There are several reasons why people with DB may
hold such negative perceptions of their illness, including
misdiagnosis, respiratory challenges, and ambiguity of
illness. DB is frequently misdiagnosed (1-3) so a lack
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of a coherent understanding of the condition is rea-
sonable. Perceiving that the illness would bring adverse
consequences is also understandable for those experi-
encing extreme respiratory challenges (35). Further, the
etiological ambiguity of DB may precipitate negative
emotional responses (25) similar to the frustration, iso-
lation and uncertainly reported in studies of people
who have medically unexplained symptoms (36).

Our results correspond with previous literature indi-
cating that individuals with DB frequently experience
multiple comorbidities (5). Eight participants had a
single diagnosis of DB, while the majority had psy-
chological (52%) or other physical (80%) health con-
ditions or (46%) both. Those who had a comorbid
respiratory condition had more negative illness per-
ceptions on all domains though differences were not
statistically significant. Illness perceptions of different
conditions may aggregate resulting in more negative
cognitions and more extreme emotional responses
(37,38). The more negative illness perceptions held by
those with comorbid health conditions may be the
consequence of struggling to distinguish symptoms of
ambiguous conditions (as is the case with both DB (7)
and Long COVID (39). There is a risk that the con-
fusion may lead to attribution of more symptoms to DB.

There was no significant difference in illness percep-
tion scores in our study between those who confirmed
diagnosis and those who did not. For the 26% of our
sample who were uncertain of their diagnosis, a sche-
matic representation may be difficult to manifest though
it is apparent both groups held similar perceptions.

Consistent with the CS-SRM, our results demon-
strate that more negative perceptions were associated
with poorer psychosocial outcomes (15). The stronger
the belief individuals had that DB impacted on their
lives, with more profound experience of symptoms,
and greater concerns about the illness, the more
severe their experiences of anxiety, depression and
influence on daily living. The regression models indi-
cated that the illness perception domains of emotion
and identity were the strongest significant predictors
of anxiety, depression and influence on daily living,
even after controlling for symptom severity.

These results are consistent with studies of illness
perceptions and psychosocial outcomes of other
long-term conditions (40-42). In a study of illness
perceptions and anxiety of people with congenital heart
disease, illness perceptions explained more of the vari-
ance in anxiety than both sociodemographic variables
and medical characteristics (42). Similarly, in a study
of people with COPD, mood was associated with per-
ceiving greater consequences of the illness, more severe
symptoms and negative emotional representations (43).

It is important to note limitations of this study.
With 82 participants, a post hoc power analysis con-
ducted using G*Power version 3.1.9.7 (24) for
medium effect size at significant criterion a=.05, has
a power of .64, thus type 1 error is a risk. Another
limitation is to do with the measures; given the
comorbidity experienced by individuals, we cannot
be certain that individuals were completing the IPQ
with DB in mind despite instructions to do so. The
questionnaires were self-report which relies on ques-
tionnaire comprehension and can increase the pos-
sibility of response bias.

Further, the study was cross-sectional, thus, direc-
tion of causality cannot be determined. Illness per-
ceptions themselves may be inversely affected by
mental health particularly since depression may distort
cognitions (44); mental health may predict illness
perceptions, rather the converse.

Although direction of causality cannot be deter-
mined, isolating the specific cognitive and emotional
constructs that correlate with anxiety or depression
as we have done here, may assist intervention devel-
opment. For example, breathing retraining has been
established as a component of both effective anxiety
and DB treatments (31,42,45). Integrating techniques
in an intervention directed toward improving both
identity and emotional constructs may enhance
breathing and psychosocial outcomes. Nonetheless,
longitudinal research is needed to be more certain of
the relationship direction.

Conclusions

Our study demonstrates that illness perceptions of DB
correlate with psychosocial outcomes though not with
symptom severity. Individuals who perceived their
illness negatively had poorer psychosocial outcomes
in a manner which is consistent with the CS-SRM.
The CS-SRM contends that perceptions individuals
hold of their illness may have robust relationships
with outcomes; changing cognitions may change out-
comes (8,12).

While further research is necessary, there is a com-
pelling case to develop interventions to improve illness
cognitions, in particular domains of emotion and
identity, to strengthen breathing retraining while also
mitigating the effects of anxiety, depression and
impact on daily living.

Declaration of interest

The authors report there are no competing interests to
declare.



Data availability statement

The data that support the findings of this study are openly
available in DataSTORRE at http://hdlL.handle.net/11667/236.

Funding

This work was supported by the Engineering and Physical
Sciences Research Council under Grant Ref: EP/W003600/1.

References

1.

10.

11.

12.

Boulding R, Stacey R, Niven R, Fowler S]. Dysfunctional
breathing: a review of the literature and proposal for
classification. Eur Respir Rev 2016;25(141):287-294.
doi:10.1183/16000617.0088-2015.

. Vidotto LS, de Carvalho CRE, Harvey A, Jones M.

Dysfunctional breathing: what do we know? J Bras Pneumol
2019;45(1):¢20170347. doi:10.1590/1806-3713/€20170347.
Henry H, Wells C. Identification and management of
dysfunctional breathing in primary care. Practice Nursing
2021;32(12):474-479. doi:10.12968/pnur.2021.32.12.474.
Hagman C, Janson C, Emtner M. A comparison between
patients with dysfunctional breathing and patients with
asthma. Clin Respir ] 2008;2(2):86-91. doi:10.1111/
j.1752-699X.2007.00036.x.

Grillo L, Russell A, Shannon H, Lewis A. Physiotherapy
assessment of breathing pattern disorder: a qualitative
evaluation. BM] Open Respir Res 2023;10(1):e001395.
doi:10.1136/bmjresp-2022-001395.

Thomas M, McKinley RK, Freeman E, Foy C, Price D.
The prevalence of dysfunctional breathing in adults in
the community with and without asthma. Prim Care
Respir ] 2005;14(2):78-82. doi:10.1016/j.pcrj.2004.10.007.
Barker N, Everard ML. Getting to grips with ‘dysfunc-
tional breathing’ Paediatr Respir Rev 2015;16(1):53-61.
doi:10.1016/j.prrv.2014.10.001.

Newson TP, Elias A. Breathing pattern disorders (dys-
functional breathing) characteristics and outcomes of
children and young people attending a secondary care
respiratory clinic. Pediatr Pulmonol 2020;55(7):1736-
1744. doi:10.1002/ppul.24791.

Bruton A, Lee A, Yardley L, Raftery ], Arden-Close E,
Kirby S, Zhu S, Thiruvothiyur M, Webley F, Taylor L,
et al. Physiotherapy breathing retraining for asthma:
a randomised controlled trial. Lancet Respir Med
2018;6(1):19-28. doi:10.1016/S2213-2600(17)30474-5.
Kunik ME, Roundy K, Veazey C, Souchek ], Richardson
P, Wray NP, Stanley MA. Surprisingly high prevalence
of anxiety and depression in chronic breathing disor-
ders. Chest 2005;127(4):1205-1211. doi:10.1016/
S0012-3692(15)34468-8.

Stubbs MA, Clark VL, Gibson PG, Yorke J, McDonald
VM. Associations of symptoms of anxiety and depres-
sion with health-status, asthma control, dyspnoea,
dysfunction breathing and obesity in people with se-
vere asthma. Respir Res 2022;23(1):341-345.
doi:10.1186/s12931-022-02266-5.

Martinez-Gestoso S, Garcia-Sanz M-T, Carreira J-M,
Salgado F-J, Calvo-Alvarez U, Doval-Oubifia L,
Camba-Matos S, Peleteiro-Pedraza L, Gonzalez-Pérez
M-A, Penela-Penela P, et al. Impact of anxiety and de-

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

JOURNAL OF ASTHMA 9

pression on the prognosis of copd exacerbations. BMC
Pulm Med 2022;22(1):169. doi:10.1186/s12890-022-01934-y.
Dettmann LM, Adams S, Taylor G. Investigating the
prevalence of anxiety and depression during the first
COVID-19 lockdown in the United Kingdom: system-
atic review and meta-analyses. Br J Clin Psychol
2022;61(3):757-780. doi:10.1111/bjc.12360.
Leventhal H, Brissette I, Leventhal EA. The
common-sense model of self-regulation of health and
illness. In: Cameron LD, Leventhal H, eds. The
Self-Regulation of Health and Illness Behaviour. New
York: Routledge; 2003:42-65.

Leventhal H, Phillips LA, Burns E. The common-sense
model of self-regulation (CSM): a dynamic framework
for understanding illness self-management. ] Behav Med
2016;39(6):935-946. doi:10.1007/s10865-016-9782-2.
Diefenbach MA, Leventhal H. The common-sense mod-
el of illness representation: theoretical and practical
considerations. J Social Distress Homeless 1996;5(1):11-
38. doi:10.1007/BF02090456.

. Tiemensma ], Gaab E, Voorhaar M, Asijee G, Kaptein

AA. Tllness perceptions and coping determine quality
of life in COPD patients. Int ] Chron Obstruct Pulmon
Dis 2016;11:2001-2007. doi:10.2147/COPD.S109227.
Dempster M, Howell D, McCorry NK. Illness percep-
tions and coping in physical health conditions: a
meta-analysis. ] Psychosom Res 2015;79(6):506-513.
doi:10.1016/j.jpsychores.2015.10.006.

Hagger MS, Orbell S. A meta-analytic review of
the common-sense model of illness representations.
Psychol Health 2003;18(2):141-184. doi:10.1080/
088704403100081321.

Kucukarslan SN. A review of published studies of pa-
tients illness perceptions and medication adherence:
lessons learned and future directions. Res Social Adm
Pharm 2012;8(5):371-382. doi:10.1016/j.sapharm.2011.
09.002.

Weldam SW, Lammers JJ, Heijmans MJ, Schuurmans
M]J. Perceived quality of life in chronic obstructive pul-
monary disease patients: a cross-sectional study in pri-
mary care on the role of illness perceptions. BMC Fam
Pract 2014;15(1):140. doi:10.1186/1471-2296-15-140.
Scharloo M, Kaptein AA, Schlosser M, Pouwels H, Bel
EH, Rabe KF, Wouters EFM. Illness perceptions and
quality of life in patients with chronic obstructive
pulmonary disease. ] Asthma 2007;44(7):575-581.
doi:10.1080/02770900701537438.

Kosse RC, Koster ES, Kaptein AA, de Vries TW, Bouvy
ML. Asthma control and quality of life in adolescents:
the role of illness perceptions, medication beliefs, and
adherence. J Asthma 2020;57(10):1145-1154. doi:10.1
080/02770903.2019.1635153.

Faul F, Erdfelder E, Lang A, Buchner A. G* Power 3:
a flexible statistical power analysis program for the
social, behavioral, and biomedical sciences. Behav Res
Methods 2007;39(2):175-191. doi:10.3758/bf03193146.
Broadbent E, Petrie KJ, Main ], Weinman J. The brief
illness perception questionnaire. J Psychosom Res
2006;60(6):631-637. doi:10.1016/].jpsychores.2005.10.020.
Kroenke K, Spitzer RL, Williams JB. The PHQ-9:
validity of a brief severity depression measure.
] Gen Intern Med 2001;16(9):606-613. doi:10.1046/
j.1525-1497.2001.016009606.x.


http://hdl.handle.net/11667/236﻿
https://doi.org/10.1183/16000617.0088-2015
https://doi.org/10.1590/1806-3713/e20170347
https://doi.org/10.12968/pnur.2021.32.12.474
https://doi.org/10.1111/j.1752-699X.2007.00036.x
https://doi.org/10.1111/j.1752-699X.2007.00036.x
https://doi.org/10.1136/bmjresp-2022-001395
https://doi.org/10.1016/j.pcrj.2004.10.007
https://doi.org/10.1016/j.prrv.2014.10.001
https://doi.org/10.1002/ppul.24791
https://doi.org/10.1016/S2213-2600(17)30474-5
https://doi.org/10.1016/S0012-3692(15)34468-8
https://doi.org/10.1016/S0012-3692(15)34468-8
https://doi.org/10.1186/s12931-022-02266-5
https://doi.org/10.1186/s12890-022-01934-y
https://doi.org/10.1111/bjc.12360
https://doi.org/10.1007/s10865-016-9782-2
https://doi.org/10.1007/BF02090456
https://doi.org/10.2147/COPD.S109227
https://doi.org/10.1016/j.jpsychores.2015.10.006
https://doi.org/10.1080/088704403100081321
https://doi.org/10.1080/088704403100081321
https://doi.org/10.1016/j.sapharm.2011.09.002
https://doi.org/10.1016/j.sapharm.2011.09.002
https://doi.org/10.1186/1471-2296-15-140
https://doi.org/10.1080/02770900701537438
https://doi.org/10.1080/02770903.2019.1635153
https://doi.org/10.1080/02770903.2019.1635153
https://doi.org/10.3758/bf03193146
https://doi.org/10.1016/j.jpsychores.2005.10.020
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x

10 W. MALTINSKY ET AL.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief
measure for assessing generalized anxiety disorder: the
GAD-7. Arch Intern Med 2006;166(10):1092-1097.
doi:10.1001/archinte.166.10.1092.

Lowe B, Decker O, Miiller S, Brahler E, Schellberg D,
Herzog W, Herzberg PY. Validation and standardization
of the generalized anxiety disorder screener (GAD-7)
in the general population. Med Care 2008;46(3):266-
274. doi:10.1097/MLR.0b013e318160d093.

Ogilvie L, Vickie YM. Validity of the Nijmegen ques-
tionnaire for hyperventilation syndrome. 2017.
Cheung YB, Daniel R, Ng GY. Response and non-response
to a quality-of-life question on sexual life: a case study
of the simple mean imputation method. Qual Life Res
2006515(9):1493-1501. doi:10.1007/s11136-006-0004-1.
Hagman C, Janson C, Emtner M. Breathing retraining-a
five-year follow-up of patients with dysfunctional
breathing. Respir Med 2011;105(8):1153-1159.
doi:10.1016/j.rmed.2011.03.006.

Garratt AM, Helgeland ], Gulbrandsen P. Five-point
scales outperform 10-point scales in a randomized
comparison of item scaling for the patient experienc-
es questionnaire. J Clin Epidemiol 2011;64(2):200-207.
doi:10.1016/j.jclinepi.2010.02.016.

Lukogeviciité J, Smigelskas K. Causal item of brief illness
perception questionnaire (BIPQ) scale: the main categories.
Health Psychol Res 2020;8(1):8485. doi:10.4081/hpr.2020.8485.
Freeman A, Abraham S, Kadalayil L, Varkonyi-Sepp J,
Ainsworth B, Hudson-Colby JJ, Barber C, Dennison P,
Azim A, Mistry H, et al. Associations of breathing pat-
tern disorder and nijmegen score with clinical outcomes
in difficult-to-treat asthma. J Allergy Clin Immunol Pract
2024;12(4):938-947. e6. doi:10.1016/j.jaip.2023.11.036.
Chapman EB, Hansen-Honeycutt ], Nasypany A, Baker
RT, May J. A clinical guide to the assessment and
treatment of breathing pattern disorders in the phys-
ically active: part 1. International Journal of Sports
Physical Therapy 2016;11(5):803.

Leos C, Khan CM, Rini C. Understanding self-management
behaviors in symptomatic adults with uncertain etiology
using an illness perceptions framework. ] Behav Med
2016;39(2):310-319. doi:10.1007/s10865-015-9698-2.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Bower P, Harkness E, Macdonald W, Coventry P, Bundy
C, Moss-Morris R. Illness representations in patients
with multimorbid long-term conditions: qualitative
study. Psychol Health 2012;27(10):1211-1226. doi:10.
1080/08870446.2012.662973.

Schiiz B, Wolff JK, Warner LM, Ziegelmann JP, Wurm
S. Multiple illness perceptions in older adults: effects
on physical functioning and medication adherence.
Psychol Health 2014;29(4):442-457. doi:10.1080/0887
0446.2013.863884.

Roth PH, Gadebusch-Bondio M. The contested meaning
of “long COVID”-Patients, doctors, and the politics
of subjective evidence. Soc Sci Med 2022;292:114619.
doi:10.1016/j.socscimed.2021.114619.

Foxwell R, Morley C, Frizelle D. Illness perceptions,
mood and quality of life: a systematic review of coro-
nary heart disease patients. J Psychosom Res
2013;75(3):211-222. doi:10.1016/j.jpsychores.2013.05.003.
Alyami M, Serlachius A, O'Donovan CE, van der Werf
B, Broadbent E. A systematic review of illness per-
ception interventions in type 2 diabetes: effects on
glycaemic control and illness perceptions. Diabetic
Med 2021;38(3):e14495.

Marcil M-J, Houchi C, Nadarajah K, Khairy P, Mageau
GA, Marin M-E Cossette M, Dubé M-P, Chaix M-A,
Mongeon F-P, et al. The influence of illness perception
and coping on anxiety in adults with congenital heart
disease. JACC Adv 2023;2(6):100425. do0i:10.1016/j.
jacadv.2023.100425.

Borge CR, Moum T, Puline Lein M, Austegard EL, Wahl
AK. Illness perception in people with chronic obstruc-
tive pulmonary disease. Scand ] Psychol 2014;55(5):456—
463. doi:10.1111/sjop.12150.

Beck AT. Cognitive models of depression. In: Leahy RL,
Dowd ET, eds. Clinical Advances in Cognitive
Psychotherapy: theory and Application. New York:
Springer Pub. Co.; 2002:29-61.

Banushi B, Brendle M, Ragnhildstveit A, Murphy T,
Moore C, Egberts ], Robison R. Breathwork interven-
tions for adults with clinically diagnosed anxiety dis-
orders: a scoping review. Brain Sci 2023;13(2):256.
doi:10.3390/brainscil 3020256.


https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1097/MLR.0b013e318160d093
https://doi.org/10.1007/s11136-006-0004-1
https://doi.org/10.1016/j.rmed.2011.03.006
https://doi.org/10.1016/j.jclinepi.2010.02.016
https://doi.org/10.4081/hpr.2020.8485
https://doi.org/10.1016/j.jaip.2023.11.036
https://doi.org/10.1007/s10865-015-9698-2
https://doi.org/10.1080/08870446.2012.662973
https://doi.org/10.1080/08870446.2012.662973
https://doi.org/10.1080/08870446.2013.863884
https://doi.org/10.1080/08870446.2013.863884
https://doi.org/10.1016/j.socscimed.2021.114619
https://doi.org/10.1016/j.jpsychores.2013.05.003
https://doi.org/10.1016/j.jacadv.2023.100425
https://doi.org/10.1016/j.jacadv.2023.100425
https://doi.org/10.1111/sjop.12150
https://doi.org/10.3390/brainsci13020256

	Illness perceptions, symptom severity and psychosocial outcomes in adults with dysfunctional breathing
	ABSTRACT
	Introduction
	Methods
	Research design
	Procedure
	Participants

	Measures/questionnaires
	Brief illness perception questionnaire (B-IPQ)
	Patient health questionnaire 9 (PHQ-9)
	Generalized anxiety disorder 7 (GAD-7)
	Nijmegen questionnaire
	Influence on daily living questionnaire (IDL)
	Analyses
	Ethical approval

	Results
	Sample characteristics
	Diagnosis and comorbidities
	Symptom severity and psychosocial characteristics
	Illness perceptions
	Illness perception domains and health and wellbeing outcomes
	Illness perceptions and symptom severity
	Illness perceptions and psychosocial outcomes (depression and anxiety)
	Illness perceptions and influence on daily living


	Discussion
	Conclusions
	Declaration of interest
	Data availability statement
	Funding
	References


