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Abstract

Objective: Within the asthma population, difficult asthma (DA) is a severe condition in which
patients present with frequent exacerbations, hospitalizations and emergency room visits.
The identification and treatment of psychopathology is included in the management of DA.
Psychopathology is supposed to predispose patients to DA or vice versa; psychopathology may
develop as a consequence of DA. We reviewed the available literature on empirical findings
regarding psychopathology in adult patients with DA. Methods: Studies in English language
journals using MEDLINE, Cochrane and PsycINFO databases, were retrieved by an electronic
search published from 1990 till July 2014. Results: Literature on psychopathology in DA is
scarce. The search identified 16 articles of which only 6 articles were specifically about
psychopathology in adult patients with DA. Almost half of the patients with DA had evidence
of psychopathology at both syndrome and symptom level. Moreover, psychopathology
appeared to be related to frequent exacerbations in patients with DA. Conclusions: This
literature review suggests a high prevalence of psychopathology of patients with DA, although
it remains unclear whether psychopathology occurs more often in DA compared to ‘‘stable
asthma’’. More research is needed on a possible role of psychopathology on clinical signs and
symptoms in DA.
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Introduction

Asthma is a respiratory disease characterized by airway

obstruction, airway inflammation and bronchial hyper respon-

siveness [1,2]. Asthma is a common and increasing problem

in our society [2,3]. About 8% of the adult population in

Europe, North America and Australia has asthma [4]. Asthma

can be a life-threatening condition although usually, asthma

is well controlled with standard treatment. Standard treatment

is directed at maximizing the symptom-free periods and

keeping the airways in the best possible physical state [2–4].

Treatment mostly involves the prescription of medication,

avoiding asthma triggers and improving self-management

strategies. Recent guidelines classify severity based on

responsiveness to treatment [2,5]. Approximately 5% of

patients with asthma have difficult asthma (DA) [6], as

defined by the European Respiratory Society (ERS) task force

[7], i.e. these patients do not reach an acceptable level of

control at step 4 or 5 of prescribed treatment [3]. DA is

defined as a failure to reduce the clinical manifestation

of asthma symptoms despite maximal treatment [8–10]. As a

result patients with DA have frequent exacerbations, hospital

admissions and emergency room (ER) visits [8–10]. Patients

with DA form a heterogeneous group with ‘‘uncontrollable

symptoms’’. DA includes clinical subgroups with refractory

asthma, near fatal asthma (NFA) [11], brittle asthma,

nocturnal asthma, corticosteroid-resistant asthma, corticoster-

oid-dependent asthma and therapy-resistant asthma [6].

Although DA consists of a small group of patients, the

impact on healthcare is significant. A substantial part of the

overall costs of asthma is consumed by patients with DA

because of the many hospitalizations, ER visits and high

medication use [3,8,12,13]. Moreover, DA influences the

quality of life of patients themselves as well as their

environment [8]. Ultimately DA can even lead to death.

Reasons why asthma symptoms in these patients are difficult

to manage are not well understood [3]. Management programs

concerning the treatment of DA propose a stepwise manage-

ment of the disease [6,14]. One step in the treatment of DA is

the modification of socioeconomic factors influencing disease

control and the identification and treatment of psychopath-

ology, mental disorders as defined in the Diagnostic and

Statistical Manual of Mental Disorders (DSM-IV-TR) [15],

the standard classification used by mental health profes-

sionals. Psychopathology is suggested to obscure diagnostics

and to complicate the treatment of asthma [14].

In the asthma population, the prevalence of psychopath-

ology is significantly higher compared to the general
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population [16–18], both at syndrome and symptom level.

Feldman et al. [19] reported a prevalence of 46% of

psychiatric diagnoses in asthma patients and the estimation

of psychopathology in severe asthmatics ranges between 30

and 63% [20,21]. Asthmatic patients with psychopathology

achieve fewer goals related to asthma control, have more

asthma associated ER visits and use more medication, all

independent of the severity of asthma and demographics.

Moreover, these patients tend to report higher levels of asthma

symptoms than expected by their pulmonary function [19].

Psychopathology can be both causal and secondary to DA.

Psychopathology may predispose asthma patients directly to

an exacerbation through psychophysiological processes or it

may predispose asthma patients indirectly through factors like

non-adherence, and maladaptive coping styles [6,22,23] or

misinterpretation of symptoms resulting in improper asthma

management leading to poor asthma control [19,21–25]. Vice

versa asthma, especially with frequent exacerbations as in

DA, may increase the risk of developing psychopathology.

In light of the management strategies prescribed [3,14,26],

which involves treating psychopathology if diagnosed, there is

a need to study the association between psychopathology and

disease outcome [27]. However, to our knowledge, a review of

evidence from the literature on the importance of the

identification and treatment of psychopathology in DA, has

not yet been undertaken. Therefore, the aim of the present

study was to review the literature with regard to (1) the

prevalence of all psychopathology in general DA and in

subcategories of DA; (2) evidence of associations between

specific syndrome and symptoms of psychopathology and

poor disease outcome in DA.

Methods

Search

A comprehensive literature search of the PsycINFO database,

MEDLINE database and Cochrane Library of English-

language abstracts was conducted on literature published

from 1990 till July 2014 on psychopathology in DA. The

search was conducted by pairing ‘‘difficult asthma’’

with keywords: psychological, psychology, psychiatric

comorbidity, psychiatry, alexithymia, anxiety, panic, depres-

sion, affective, personality and psychopathology. Another

search was conducted including subgroups of patients with

DA by separately pairing ‘‘refractory asthma’’, ‘‘near fatal

asthma’’, ‘‘brittle asthma’’, ‘‘nocturnal asthma’’, ‘‘cortico-

steroid-resistant asthma’’, ‘‘corticosteroid-dependent

asthma’’, and ‘‘therapy-resistant asthma’’ with the same

keywords as mentioned above.

Selection criteria

Psychopathology can be described both at syndrome and

symptom level. Psychopathological syndromes refer to a

specific set of symptoms and can be diagnosed with a semi-

structured interview by trained professionals.

Psychopathology at symptom level can be determined by

self-report questionnaires. Studies meeting the following

criteria were included in this review: (a) participants were

patients with DA as defined by the ERS task force [26], or

were patients with asthma in the following subgroups;

refractory asthma, near fatal asthma, brittle asthma, nocturnal

asthma, corticosteroid-resistant asthma, corticosteroid-

dependent asthma and therapy-resistant asthma, (b) partici-

pants were adults above 18 years, (c) psychopathology was

studied at symptom level or syndrome level, measured with

standardized instruments, (d) statistical analyses were well

described and (e) studies were published in English.

Once an initial pool of articles was obtained, titles were

screened on inclusion criteria. Abstracts from retained records

were assessed to identify potentially relevant articles and

duplicates were removed. For the remaining records full texts

were obtained and articles were added to the search by cross

reference of full texts (Figure 1). All eligible papers were

submitted to close reading and were coded by two readers

(L. P. and A. P.) on the following characteristics: (a) number

of participants, (b) asthma diagnosis of participants, (c)

instruments used to measure psychopathology, (d) statistical

analysis, (e) design of the study and (f) main findings

concerning psychopathology in DA. The results of the search

are summarized in Tables 1, 2 and 3, describing results

separately for DA in general and for each subgroup of DA.

Results

The search initially identified 267 hits, of which 54 were

potentially relevant, as is shown in Figure 1. After applying

the above mentioned inclusion criteria, removing duplicates

and adding 3 articles by cross referencing, the search resulted

in 16 articles. The studies are described in the tables; first

specifically for DA (Table 1), second for the subgroups NFA

and brittle asthma (Tables 2 and 3, respectively) to give a

nuanced picture of the studies on psychopathology in DA.

Prevalence of all psychopathology in general DA

Four studies measured psychopathology at syndrome level

(Tables 1, 2 and 3). Heaney et al. [30,31] reported 48%

psychopathology in DA, Garden et al. [42] 40% and Rocco

et al. [37] reported 11.7%.

At symptom level Robinson et al. [32] reported 46%,

Campbell et al. [35] 43%, Garden et al. [42] 40%, Ten Brinke

et al. [29] 20.4% and Van Veen et al. [33] 20.11%

psychopathology in DA. Only Miles et al. [43] and Garden

et al. [42] studied psychopathology in patients with DA in

comparison to patients with stable asthma. Miles et al. [43]

found higher prevalence rates of psychopathology while

Garden et al. [42] found no differences.

Prevalence of all psychopathology in subcategories
of DA

Anxiety and depression symptoms were studied in NFA-type

of DA (Table 2). The reported prevalence rates ranged

between 16.7% for state anxiety and 40.5% for depression

[38]. Vázquez et al. [41] found no difference of prevalence of

alexithymia (a personality trait which in a literal sense means

‘‘without words for emotions’’ [44]) between patients with

NFA-type of DA and normal asthma while Plaza et al. [36]

and Serrano et al. [40] reported more alexithymia in patients

with NFA.
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Table 1. Psychopathology in DA.

Study (first author) Participants Instrument Statistical analysis Main findings

Ten Brinke [28] 98 DA; 21 psychiatric
caseness, 77
non-caseness

GHQ-12, Healthcare
utilization questionnaire

Unpaired Student’s t-tests,
chi2 analyses, nonpara-
metric tests

Patients with psychiatric caseness
have more:

GP visits p¼ 0.02, ER visits p¼ 0.01,
exacerbations p¼ 0.02, hospital-
izations p¼ 0.04.

Ten Brinke [29] 136 DA; 3943
exacerbations,
24 one exacerbation

GHQ-12 Unpaired t-tests, chi2

analyses, logistic regres-
sion, nonparametric tests

20.4% Psychiatric caseness in total of
136 patients, 18.4% in 63 patients.

Patients with frequent exacerbations
had higher score on psychological
dysfunctioning p50.05.

Heaney [30] 34 DA, 39 NDA HADS, psychiatric
interview

Unpaired t-tests, chi2

analyses, logistic
regression

48% Psychiatric disorder, 45% unrec-
ognized. No difference for psychi-
atric disorder, anxiety and
depression scores.

Heaney [31] 33 DA, 32 NDA HADS, systematic
psychiatric interview,
Juniper scale, AQLQ

Unpaired t-tests, chi2

analyses
49% ICD10 psychiatric diagnoses,

48% in DA, 50% in non DA (ns).
Anxiety and depression scores are
higher in patients with ICD10
diagnosis (p50.01). No relation
ICD10 diagnosis and outcome of
asthma. Better outcome for QoL in
NDA p50.001, More depression in
DA p50.05.

Robinson [32] 56 DA GHQ-30, psychiatric
interview

Descriptive statistics 10 Patients had a major psychiatric
contribution to asthma (17.9%),
psychiatric caseness in 26 patients
(46%).

Van Veen [33] 136 DA; 29 obese,
107 nonobese

GHQ-12 Logistic regression
analyses

20.11% Psychiatric caseness.
32% Psychiatric caseness in obese

patients, 16.9% psychiatric case-
ness in non-obese patients
(p¼ 0.10).

AQLQ¼ asthma quality of life score; DA¼ difficult asthma; ER¼ emergency room; GHQ¼General Health Questionnaire; GP¼ general practitioner;
HADS¼Hospital Anxiety and Depression Scale; ICD10¼ International Classification of Diseases 10; NDA¼ non-difficult asthma; ns¼ non-
significant; PC¼ poorly compliant; QoL¼ quality of life.

Figure 1. Flow diagram of the literature
search.
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Table 2. Psychopathology in NFA.

Study (first author) Participants Instrument Statistical analysis Main findings

Campbell [34] 154 NFA, 80 died of
asthma

GHQ-28, IBQ, interview
questionnaire

Mann–Whitney, chi2,
Fishers-exact

No difference in psychiatric caseness and
denial.

Campbell [35] 77 NFA GHQ-28, Asthma Attitudes
and Beliefs
Questionnaire, IBQ

Spearman’s correlation
coefficient

43% Psychiatric caseness, 57% denial.
Positive correlation GHQ with morbidity

(p50.05) and stigmatization
(p¼ 0.02). No association GHQ and
severity of asthma.

Plaza [36] 50 NFA, 25 asthmatic
controls, 25
non-asthmatic controls

TAS, Borg scale, Chi2 analyses, Oneway
ANOVA, Kruskal–
Wallis, Mann–Whitney,
Spearman’s correlation
coefficient

24% Alexithymia in NFA. More alex-
ithymia in NFA (p50.001). Higher
mean TAS score in NFA (p¼ 0.007).
Alexithymia is associated with more
hospitalizations in NFA and non NFA
(p¼ 0.036). No difference for dyspnea.

Rocco [37] 17 NFA, 17 asthmatic
controls

MMPI, HDA, Zung AD,
psychiatric interview

t-Tests 11.7% Minor psychiatric episodes, no
significant differences.

Romero [38] 42 NFA STAI, BDI, p-f scale of
ASC

Spearman’s rho coeffi-
cients, logistic regres-
sion analyses

21.4% p-f, 40.5% Depression, 2.4% severe
depression (of 42 persons).16.7% State
anxiety, 38.1% trait anxiety. State
anxiety is a risk factor for the pre-
scription of oral steroids (p¼ 0.015).
Panic-fear and trait anxiety were no
risk factors.

Sández [39] 40 NFA SF-36, BDI, p-f scale of
ASC

Multiple regression Depressive symptoms and p-f are asso-
ciated with worse HRQL (p50.01).

Serrano [40] 179 NFA (64 alexithymic,
115 non-alexithymic),
40 asthmatic controls

TAS, GHQ-28 t-Tests, Mann–Whitney,
chi2 analyses, Fishers’
exact test logistic
regression

36% Alexithymia in NFA. More alex-
ithymia (p¼ 0.004) in NFA. Patients
with NFA and alexithymia have more
psychiatric caseness (p¼ 0.002).
Alexithymia is related to recurrent
exacerbations (p¼ 0.049).

Vázquez [41] 44 NFA, 44 asthmatic
controls

TAS, CDI, STAI-T, HSPK,
BSSMA

Chi2 analyses, student’s
t-test, multivariate
analyses

36.4% Trait anxiety. Higher levels of trait
anxiety (p¼ 0.001), depression
(p¼ 0.021). 9% was alexithymic.
There was no difference for TAS
overall score, there were more prob-
lems in describing feelings in NFA
(p¼ 0.002). No differences for self-
management and adherence.

BDI¼Beck depression inventory; BSSMA¼Brooks self-report Scales of Medication Adherence; CDI¼Cognitive Depression Index; GHQ¼General
Health Questionnaire; HDA¼Hamilton depression and anxiety scales; HRQL¼Health-related quality of life; HSPK¼ hypothetical scenarios of
practical knowledge; IBQ¼ Illness Behavior Questionnaire; MMPI¼Minnesota multiphasic personality inventory; NFA¼ near fatal asthma; p-
f¼ panic and fear; p-f scale of ASC¼ panic fear scale of the Asthma Symptom Checklist; SF-36¼ Short Form Health Survey; STAI¼ State Trait
Anxiety Index; STAI-T¼ State Trait Anxiety Index, Trait; TAS¼Toronto Alexithymia Scale; Zung AD¼Zung Anxiety and depression scales.

Table 3. Psychopathology in brittle asthma.

Study (first author) Participants Instrument Statistical analysis Main findings

Garden [42] 20 BA, 20 asthmatic
controls

GHQ-60, EPI, SCID,
Life events interview

Binomial test,
Shapiro–Wilk test,
paired t-test

40% Psychiatric caseness and 40% current dis-
orders; 3 mood disorders, 1 substance dis-
order, 6 anxiety disorders and 1 adjustment
disorder. More current and past psychiatric
disorders in brittle asthma (p¼ 0.02). No
difference in personality profiles or GHQ
scores.

Miles [43] 29 BA, 29 asthmatic
controls

GHQ, LAQ, ASC,
Clinical Interview

Chi2 analyses More psychiatric caseness in brittle asthma
(p¼ 0.0002). More problems in living with
asthma in brittle asthma (p¼ 0.002). In brittle
asthma 55.2% of patients delayed seeking
help, 20.7% in non-brittle asthma.

ASC¼Asthma Symptom Checklist; BA¼Brittle asthma; EPI¼Eysenck Personality Inventory; GHQ¼General Health Questionnaire; LAQ¼Living
with Asthma Questionnaire; SCID¼ Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders.
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Associations between psychopathology syndrome
and symptoms and poor disease outcome in DA

There were no studies on the relationship between disease

outcome and psychopathology at syndrome level. At symp-

tom level Heaney et al. [31] reported no relationship between

psychopathology at symptom level and outcome in DA. Ten

Brinke et al. [28] did report significantly more GP visits, ER

visits, exacerbations and hospitalizations in patients with DA

who displayed more psychopathology at symptom level.

Campbell et al. [34] studied psychopathology in DA

compared to patients who died of asthma and found no

differences between groups for psychopathology. And vice

versa, DA patients with worse outcomes, i.e. more exacerba-

tions, reported significantly more psychopathology [29].

Alexithymia was associated with more hospitalizations [36]

and more exacerbations [40] in patients with DA. Sández

et al. [39] reported an association of reduced health-related

quality of life and depressive symptoms.

Discussion

Given the burden of DA and the role psychopathology plays

in the treatment protocols of DA [2], it is remarkable that

there are just few empirical literature studies on the associ-

ation between psychopathology and DA. No studies were

found on psychopathology in refractory asthma, nocturnal

asthma, corticosteroid-resistant asthma, corticosteroid

dependent asthma and therapy-resistant asthma.

Results on the prevalence of psychopathology on both

symptom and syndrome level in DA were mixed but there is

some evidence to indicate a higher prevalence of psycho-

pathology in DA. The mixed findings are predominantly to be

explained by the use of different instruments to assess

psychopathology at different levels (symptoms versus syn-

drome). Another explanation could be the underestimation of

symptoms in DA patients, possibly due to a high prevalence

of alexithymia. Patients with alexithymia have difficulty

discriminating between emotions and physical symptoms,

which will limit the ability to recognize psychopathology and

can possibly result in insufficient asthma management.

There were no studies at syndrome level on the association

between psychopathology and exacerbations, but four studies

[28,29,36,40] showed a relationship between psychopath-

ology and exacerbations in DA at symptom level. Patients

with DA as well as psychopathology experienced more

asthma hospitalizations and exacerbations in comparison to

patients with DA and less psychopathology [28]. And vice

versa, patients with more exacerbations reported more

psychopathology compared to patients with fewer exacerba-

tions [29]. Although the direction of this relationship is still

speculative, it supports not only the importance of diagnosing

psychopathology in DA, but also the extension of the medical

examination after an exacerbation with a psychiatric evalu-

ation. We can only speculate whether the treatment of

psychopathology also positively influences outcome in DA.

Limitations

Although in the last two decades, substantial efforts have been

made in appropriately defining asthma [2,3] and specifically

DA, the concept of DA is still not well described which makes

it a very heterogeneous group of patients to study. Because of

the small number of studies as well as the heterogeneity

between studies, the use of different instruments, small

sample sizes, it is also difficult to make cross study

comparisons. Also, it is a question whether it is acceptable

to compare DA to NFA and brittle asthma since they are

subcategories of DA.

In summary, there is a higher prevalence rate of psycho-

pathology in DA compared to the general population. Studies

showing higher prevalence in DA compared to patients with

stable asthma are equivocal. Alexithymia seems to be more

common in DA compared to stable asthma and the general

population but this association needs further consideration

since all studies were performed in one country and only

included patients/participants with a subcategory of DA

(NFA). These findings should be replicated in other ethnic

groups with DA.

Clinical relevance and future recommendations

There is some preliminary evidence that psychiatric evalu-

ation should be included in medical examinations for

individuals with DA who present with an exacerbation.

Subsequently, psychological interventions could become a

more prominent part of the rehabilitation program. The

treatment of psychopathology could have an influence on

outcome in DA, but further study is needed to increase insight

into the relevance of treating psychopathology in DA.
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