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Abstract

Background: Aim of our prospective, multicenter, nonrandomized study was to

identify characteristic features and similarities of patients with functional respiratory

disorders regarding socio‐familial and behavioral aspects, in comparison with

controls in a cross‐sectional analysis using standardized psychological question-

naires. Furthermore, we investigated the longitudinal outcome of symptoms, effects

of primary interventions and the stability of psychological traits 6 months after

diagnosis and primary intervention.

Methods: Initially, 106 patients (68 females, 27 males) and 58 controls (33 females,

25 males) were recruited for the study. Mean age was 12.6 years in patients and

11.9 years in controls.

Results: The child behavior checklist (CBCL) showed significantly increased scores

for anxious/depressed (p = 0.002) and schizoid/obsessive (p = 0.001) behavior in

patients. A trend was evident for internalizing behavior (p = 0.009) and for a higher

total score (p = 0.008). In the self‐assessment youth self‐report (YSR), there was a

trend towards higher values for anxious/depressed behavior in patients (p = 0.06)

and towards more externalizing behavior (p = 0.029) in the control group. After

6 months, 31% of the patients were free of symptoms, 42% had improved. For

themselves, parents reported a decreased burden from 56% to 23% (p < 0.001) and

decreased impairment from 57% to 30% (p < 0.008). For their children, parents

reported a decrease from 45% to 16% (p < 0.0001) and from 74% to 37%

(p < 0.0001), respectively. A longitudinal comparison from T1 to T2 showed no

statistically significant changes in all three psychological questionnaires (CBCL, YSR,

and SOMS‐KJ).

Conclusions: In summary, we show that patients with functional respiratory

disorders differ from healthy subjects, with internalizing behavior being a

Pediatric Pulmonology. 2022;57:3027–3034. wileyonlinelibrary.com/journal/ppul | 3027

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non‐commercial and no modifications or adaptations are made.

© 2022 The Authors. Pediatric Pulmonology published by Wiley Periodicals LLC.

Abbreviations: ASEBA, Achenbach system of empirically based assessment; CBCL, child behavior checklist; DSM, diagnostic and statistical manual of mental disorders; EILO, exercise induced

laryngeal obstruction; ENT, ears, nose, and throat; GP, general practitioner; SOMS‐KJ, Screening for somatoform disorders in children and adolescents; VCD, vocal cord dysfunction; YSR,

youth self‐report.

http://orcid.org/0000-0002-4276-1858
mailto:bodo.niggemann@t-online.de
https://wileyonlinelibrary.com/journal/ppul
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fppul.26129&domain=pdf&date_stamp=2022-09-26


characteristic trait. The outcome in terms of symptoms, perceived psycho‐familial

burden and impairment after 6 months is encouraging. However, we are aware that

our preliminary data offer thought‐provoking impulses rather than firm findings.

K E YWORD S

adolescents, CBCL, children, dysfunctional breathing, psychosomatic, respiratory, SOMS‐KJ,
VCD, YSR

1 | INTRODUCTION

Respiratory complaints account for the majority symptoms in

pediatric outpatient clinics, including cough, breath sounds from the

upper (stridor) and lower (wheezing) airways, and dyspnea. Such

symptoms may be due to respiratory infections, allergic airway

diseases, and/or exercise. Although they are very common, it is

sometimes difficult to distinguish these organic symptoms from those

which cannot be attributed to any detectable structural or functional

abnormalities. This is especially true since both may appear in

combination.

Symptoms which cannot be classified as typically organ‐

related are consistently denominated as functional respiratory

disorders. They comprise a broad and heterogenous spectrum

of entities such as habit cough,1 throat clearing tics, sighing

dyspnea,2 hyperventilation,3 thoracic pattern disordered

breathing,4,5 vocal cord dysfunction (VCD),6 and more subjective

symptoms such as anxiety and the feeling of dyspnea.7 Functional

respiratory disorders are common, frequently unrecognized

as such and are responsible for a substantial burden of

morbidity.5

Criteria for differentiating organic respiratory symptoms from

functional respiratory disorders are a sudden onset of symptoms

mostly without any identifiable cause, absence of symptoms during

sleep, the lack of response to common medication, and an

unremarkable physical examination, a normal lung function and

oxygen saturation. Some of these criteria are not valid for VCD.

Another criterion is the lack of typical trigger factors—except for

physical exercise, which is the main trigger factor for both organic

symptoms, and functional respiratory disorders.8 In a study of 142

children and adolescents, VCD was a common cause of reproduced

exercise induced dyspnea (9%).9

Although terminology and classification of functional respiratory

disorders have improved over the past decade,10,11 diagnosis has

become more standardized,12 and therapeutic options have been

proposed,13 little is as yet known regarding the role of underlying

psychogenic factors in these children and adolescents, or about the

long‐term burden and impairment for patients with functional

respiratory disorders.

Therefore, the aim of this study was:

(1) To screen for psychological and socio‐familial characteristics

of patients and controls in a cross‐sectional analysis using standard-

ized psychological questionnaires, and

(2) To look for the longitudinal outcome in terms of symptoms,

psychological traits, burden and impairment for patients and families.

2 | MATERIALS AND METHODS

2.1 | Study design

We conducted a prospective, multicenter, nonrandomized study,

which included a control group for the cross‐sectional analysis.

Inclusion criteria were a diagnosis of one (or more) dysfunctional

respiratory symptoms by a pediatrician and/or pediatric pulmonolo-

gist, and an age between 4 and 18 years. Exclusion criteria were a low

level of knowledge of the German language, severe chronic diseases,

and any evidence of a mental impairment.

We investigated the routine general practitioner (GP) care of

patients suspected of having a functional respiratory disorder

without any mandatory standardized or prespecified diagnostic or

therapeutic measure. The first data collection was performed at the

time when the diagnosis of functional respiratory disorder was made

(T1) followed by a second 6 months later (T2).

2.2 | Study population

Patients were recruited from six pediatric respiratory clinics (three

outpatient clinics from children's hospitals and three pediatric GPs

specialized in pediatric pneumology). Entities of functional respiratory

disorders were VCD6/exercise‐induced laryngeal obstruction (EILO),

habit cough, thoracic pattern disordered breathing,4,5 sighing

dyspnea,2 hyperventilation,3 psychosomatic thoracic pain, globus

sensation, throat clearing tic and others/non groupable. Classification

and specification of these entities are introduced in the literature.

Diagnosis of functional respiratory disorder in our study relied on the

corresponding typical presentation and exclusion of relevant differ-

ential diagnoses, especially the cause of symptoms by bronchial

hyperresponsiveness. For that lung function with bronchial provoca-

tion tests and laryngobronchoscopy was used in the majority of cases

depending on the type of disorder. The diagnosis of thoracic pattern

disordered breathing based on the typical history of subjective

dyspnea especially on exertion, normal lung function, a treadmill

provocation with subjective dyspnea already after a short‐term

exercise and the typical thoracic breathing pattern.
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The age‐ and gender‐matched control group was recruited from

the Children's Hospital Frankfurt/Oder and consisted of children with

no evidence of organic disease, psychological/psychiatric disease, or

mental impairment.

The study was approved by the local ethical committee of each

individual study site, and written informed consent was obtained

before the study.

2.3 | Study instruments

For the psychological assessment, standardized, and validated

questionnaires were used.14

To detect behavioral and emotional issues we used the “Child

Behavior Checklist” (CBCL) and the “Youth Self‐Report” (YSR)—both

components of the “Achenbach System of Empirically Based

Assessment”.15 The CBCL as an external assessment covering the

age from 4 to 18 was filled out by the custodians. From the age of 11

to 18 the self‐assessment YRS was filled out by the patients to

complete the image.

Both questionnaires comprise numerous items (CBCL = 118/

YRS = 119) on the basis of which behavioral competency and

behavioral problems were assessed. The questionnaires provide

scores for the following Diagnostic and Statistical Manual of Mental

Disorders‐oriented scales: affective problems, anxiety problems,

somatic problems, attention deficit/hyperactivity problems, opposi-

tional defiant disorder, and conduct problems. In addition, there are

20 social competency items, regarding school, hobbies, talents, and

family life.

The German questionnaire “Screening for somatoform disorders in

children and adolescents” (SOMS‐KJ) is an external self‐assessment

questionnaire for the age of 11–18. It was filled out by the custodians

and the patients from the age of 11. The SOMS‐KJ contains 53 items

that cover quality of life, disease‐relevant behavior, and differential

diagnosis, in addition to a detailed list of symptoms regarding pain,

gastrointestinal, cardiorespiratory, pseudo‐neurological and dissocia-

tive complaints. The answer scheme is mostly dichotomous. If the

result in the SOMS‐KJ is positive, there is a suspicion of a somatoform

or dissociative disorder.

A questionnaire for parents was developed by us that included

questions on symptoms of the patients, use of and experience with

the health system, comorbidities, and the subjective burden and

impairment.

The questionnaire filled in by the attending physician asked for

the diagnosis, the diagnostic procedures performed, therapeutic

interventions, and recommendations for families.

2.4 | Statistical analysis

All statistical computations were performed using IBM SPSS Statistics

25 and 26. The significance level was set at p < 0.05. The data

collected from the sample were evaluated using descriptive data

analysis, mean differences, and frequency analysis of categorical

variables. The results were corrected using Levene test and the

corrected degrees of freedom used in multiple t tests.

A t test for independent samples was calculated for the statistical

evaluation of the results of the CBCL and theYSR in a cross‐sectional

comparison at time T1 (patients vs. controls). Due to multiple tests,

the level of significance was adjusted to p* < 0.0045 using Bonferroni

correction. In the longitudinal section, data pairs were compared

using the t test for connected samples, also with an adjusted level of

significance. In all cases, the Levene test was used, assuming no equal

variances.

The results of the SOMS‐KJ were compared using a Chi‐squared

test, both in a cross‐sectional (patient vs. control) and longitudinal

comparison (patientd T1 vs. T2). The McNemar test was used to

determine differences between the results of the parents and the

patients.

3 | RESULTS

3.1 | Study population

A total of 106 patients and 58 controls were recruited for the study

(Figure 1). At T1, 68 patients were female and 27 were male (ratio

7.3), of the controls, 33 were female and 25 were male (ratio 7.5).

Mean age was 12.6 years in patients and 11.9 years in controls.

According to the parents' questionnaire responses, duration of

symptoms until T1 was less than 3 months in 59/89 (66%) of patients

and more than 12 months in 18/89 (20%). Of the patients, 79/95

(83%) presented with one entity of functional respiratory disorder,

13/95 (14%) with two, and 3/95 (3%) with three dysfunctional

breathing entities. A total of 19/95 (20%) suffered from bronchial

asthma as a comorbidity.

According to the doctors' questionnaire, the diagnosis VCD and

thoracic breathing accounted for the largest proportions with about

30%, and habitual cough with 17% (Table 1). At T1, 69/90 (77%)

patients received a medical consultation including reassurance. In

66/90 (73%) patients, physiotherapy was prescribed. Previous

medication was maintained in 19/37 (51%), stopped in 14/37

(38%), and lowered in 4/37 (11%) of medicated patients.

Parents assessed their children at T1 as strongly burdened in

11/88 (13%), temporarily burdened in 23/88 (26%), and not

burdened in 3/88 (3%) of responses. Parents assessed themselves

as strongly burdened in 9/88 (10%), temporarily burdened in 9/88

(10%), and no parent stated they were not burdened.

3.2 | CBCL

Despite lowering of the level of significance due to multiple t tests to

p < 0.0045, there were significant differences at T1 between patients

and controls for the symptom scales physical complaints (p = 0.002),

anxious/depressed (p = 0.002) and schizoid/obsessive (p = 0.001)
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(Table 2). A trend was evident for the 2nd order scales internalizing

behavior (p = 0.009) and the total score (p = 0.008). 16/94 (17%) of

the patients achieved a conspicuous overall value in the CBCL.

3.3 | YSR

In patients at T1, the YSR revealed clinical values for the scales social

withdrawal (6%), somatic complaints (9%), anxious/depressed (9%),

social problems (4%), schizoid/obsessive (9%) and attention problems

(3%) (Table 3). Regarding the 2nd order scales, there was a higher

proportion of clinical values on the scales of internalizing behavior

and in the overall score in the patients compared to controls. There

were no significant differences between patients and controls in the

YSR. There was a trend towards higher values for the scale anxious/

depressed in the test group (p = 0.06) and towards more externalizing

behavior (p = 0.029) in the control group.

Comparison of the results at T1 showed significantly higher

scores for somatic complaints in the external assessment (CBCL)

(p = 0.0004) and externalizing behavior (p = 0.0008) than in the self‐

assessment (YSR).

3.4 | SOMS‐KJ

In the external assessment at T1, the screening for somatoform

disorders was positive in 73/99 (81%). In the self‐assessment, the

value was even higher with 61/67 (91%). The SOMS‐KJ was

significantly more often positive for patients than for controls, both

in the external assessment and self‐assessment (p < 0.001). There

was no significant difference (p > 0.18) between the external and self‐

assessment between the patient group and the control group. The

responses of parents and adolescents in the SOMS‐KJ led to

consistent results.

3.5 | Follow‐up after 6 months (T2)

At T2, 19/62 (31%) of the patients were no longer symptomatic,

26/62 (42%) reported improvement. Habit cough showed the highest

rate of remission, an overall good symptom reduction and thoracic

breathing the highest persistence (Table 4).

At T2, 32/38 (84%) stated that the physician's consultation

with reassurance had been effective. Overall, satisfaction with the

doctor contacts was high at both T1 and T2. A total of 33/83

(40%) of patients and 17/48 (35%) of the parents, respectively,

were very satisfied with the consultations of the physicians.

Concerning the burden due to the functional breathing disorder,

parents reported for themselves a decreased burden from 56% to

23% (p < 0.001) and decreased impairment from 57% to 30%

(p < 0.008). For their children, parents reported a decrease from

F IGURE 1 Study population

TABLE 1 Diagnoses according to physicians' questionnaire
(multiple responses possible)

n = 94
(100%)

Females
(n, %)

Median age
(years)

Vocal cord dysfunction 31 (33) 24 (77) 14

Thoracic pattern
disordered breathing

36 (38) 24 (80) 13.5

Habit cough 16 (17) 9 (56) 8.5

Sighing dyspnoea 10 (11) 5 (50) 12.5

Hyperventilation 6 (6) 6 (100) 13

Thoracic pain 6 (6) 5 (83) 13.5

Throat clearing tic 4 (4) 1 (25) 9

Other 7 (7) 6 (86) 14
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45% to 16% (p < 0.0001) and from 74% to 37% (p < 0.0001),

respectively.

In terms of longitudinal development of psychological character-

istics, the comparison between T1 and T2 showed no statistically

significant changes in all three psychological questionnaires (CBCL,

YSR, and SOMS‐KJ).

3.6 | Drop‐out analysis

In the drop‐out group, 74% of the questionnaires were filled in by the

patient's mothers, 26% by the fathers. In contrast to the group that

completed the study, the proportion of questionnaires filled in by the

patient's fathers (8/32, 26%) was significantly higher (8/92, 9%)

TABLE 2 CBCL‐scales of patients compared to controls

Patients Controls

n = 94 (100%) n = 58 (100%)
Borderline
(T = 67–70)

Clinical
(T ≥ 70)

Borderline
(T = 67–70)

Clinical
(T ≥ 70)

Withdrawn 2 (2%) 5 (5%) 3 (5%) 1 (2%)

Somatic complaints 9 (10%) 13 (14%) 2 (3%) 3 (5%)

Anxious/depressed 3 (3%) 7 (8%) – –

Social problems – – 1 (2%) –

Schizoid/obsessive 11 (12%) 5 (5%) 2 (3%) –

Attention problems 5 (5%) 2 (2%) 4 (7%) –

Delinquent behavior 3 (3%) – – –

Aggressive behavior 2 (2%) 1 (1%) – 1 (2%)

2nd Order scales
Borderline
(T = 60–63)

Clinical
(T ≥ 63)

Borderline
(T = 60–63)

Clinical
(T ≥ 63)

Internalizing behavior 7 (7%) 20 (21%) 2 (3%) 6 (10%)

Externalizing behavior 8 (9%) 9 (10%) 3 (5%) 1 (2%)

Total 6 (6%) 16 (17%) 1 (2%) 3 (5%)

Note: – = below cut‐off.

Abbreviation: CBCL, child behavior checklist.

TABLE 3 YSR‐scales of patients compared to controls

Patients Controls

n = 94 (100%) n = 58 (100%)
Borderline
(T = 67–70)

Clinical
(T ≥ 70)

Borderline
(T = 67–70)

Clinical
(T ≥ 70)

Withdrawn 5 (7%) 4 (6%) 2 (5%) –

Somatic complaints 4 (6%) 6 (9%) – 4 (10%)

Anxious/depressed 4 (6%) 6 (9%) – –

Social problems 3 (4%) 3 (4%) 1 (3%) –

Schizoid/obsessive 3 (4%) 6 (9%) 1 (3%) 1 (3%)

Attention problems 3 (4%) 2 (3%) 3 (8%) –

Delinquent behavior 1 (1%) – – 1 (3%)

Aggressive behavior 1 (1%) – – –

2nd Order scales
Borderline
(T = 60‐63)

Clinical
(T ≥ 63)

Borderline
(T = 60‐63)

Clinical
(T ≥ 63)

Internalizing behavior 4 (6%) 18 (26%) 2 (5%) 5 (13%)

Externalizing behavior – 4 (6%) – 3 (8%)

Total 6 (9%) 9 (13%) 1 (3%) 3 (8%)

Note: – = below cut‐off.

Abbreviation: YSR, youth self‐report.
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(p = 0.039) in the drop‐out group. There were no differences

regarding age, sex and type of school attended by the patients.

Parents of the drop‐out group significantly more frequently

(n = 12/30 (40%), p = 0.048) considered their child as not healthy.

These parents also stated that they felt significantly more

distressed and restricted by the child's symptoms of functional

respiratory disorder (mean 7.0 vs. 5.6; p = 0.004). They were

significantly less satisfied with the doctor contacts (mean 7.3 vs.

8.7; p = 0.017) in terms of diagnostic procedures and were

significantly less willing to accept the diagnosis (mean 8.0 vs.

8.9; p = 0.043).

Comparing the CBCL, the proportion of a conspicuous result of

the overall value was larger in the drop‐out group, showing a trend

with 8/32 (25%) versus 5/62 (8% (p = 0.016). In the YSR there was a

trend towards more physical complaints (p = 0.04) and externalizing

behavior (p = 0.027). Concerning the SOMS‐KJ, the external assess-

ment was significantly more often positive in the drop‐out group

(p = 0.008).

4 | DISCUSSION

Our pilot study shows that patients with functional respiratory

disorders differ in their personality traits from healthy subjects, with

internalizing behavior being a characteristic trait. Furthermore, the

clinical outcome after 6 months is encouraging.

In our data, school education was at a higher level in patients

with functional respiratory disorders than in controls. It seems that

intelligent or high‐performing children and adolescents (especially

girls), who are sensitive, brain‐controlled, ambitious, willing to

perform, but reserved, are more often affected by functional

respiratory disorders. This is supported by positive tendencies

towards internalizing behavior in our tests.

However, changes in the CBCL and YSR over time were not

striking. This result seems consistent with the hypothesis that

behavior is based on relatively stable character traits. The

character traits are unlikely to have changed over the observation

period, especially since there was no intervention aimed at them.

During the observation period, the proportion of conspicuous test

results in the SOMS‐KJ decreased significantly in both external

and self‐assessment. This suggests a decrease in symptoms and

supports the hypothesis that patients benefit from diagnosis and

treatment.

Anxious behavior, feeling depressive, or panic symptoms

contribute to control of breathing.16 We observed a trend towards

higher values for the scale anxious/depressed behavior in the test

group (p = 0.06). This is supported by data, which showed that

patients with functional respiratory disorders also have a higher

prevalence of anxiety compared to patients with bronchial asthma

(56% vs. 24%).17

The most common comorbidity in our patients with functional

respiratory disorders was bronchial asthma (37%). This is in

accordance with data from other groups, showing 30%,4 and

27%.18 Conversely, 5.3% of children with asthma were reported to

suffer from dysfunctional breathing.19 VCD is frequently misdiagnosed

as asthma and occasionally is a concomitant of asthma,20 hence

understanding risk factors (psychological or behavioral) for frequent

functional respiratory disorders seems mandatory.

Little is known from the literature on the remission rate of

functional respiratory disorders. The first report was a case series

on six children with habit cough; all children improved within a

few days to several weeks and had been free of cough during a

long‐term period of observation.21 Another report studied the

effect of a single session of suggestion therapy and authors

showed that all seven of the contacted children had cessation of

the habit cough; one subsequently had minor self‐controlled

symptoms at follow‐up.22

In a retrospective medical record review of 49 patients with

VCD, authors describe clinical response of spontaneous VCD to

speech therapy and prevention of exercise induced VCD by an

anticholinergic inhaler long before spontaneous cessation of the

disorder in all but one patient.20 In a small study with 18 patients with

breathing pattern disorders, two patients had complete resolution

and 14 had good control after 1 year.23

In our patients, 31% were free of symptoms and 42% had

improved after 6 months. Therefore, around three quarters of

patients profited from diagnosis and treatment. Not unexpectedly,

the highest remission rate was observed for habit cough.

Limitations of our study are primarily the small number of

patients, which did not allow the use of statistical tests for a

subgroup analysis concerning potential symptom‐specific psycholog-

ical traits. Despite a long recruiting period (2 years) the intended

number of 200 patients was not reached. In addition, the drop‐out

rate was considerable (nearly 30%), however, not affecting data from

the T1 observation.

Another limitation is the heterogeneity of patients depending on

region and recruiting physician or clinic. Therefore, the distribution of

symptoms within the group with functional respiratory disorders may

not be representative. For instance, VCD seems to be over-

represented, while habit cough may be underestimated.24 The bias

of diagnoses may explain why the mean age in our patients was

slightly higher than expected. Moreover, decisions on the final

diagnoses were taken by participating physicians and some diagnoses

TABLE 4 Clinical outcome for the most common three clinical
entities after 6 months

Total
sample VCD

Thoracic
breathing

Habit
cough

(n = 62,
100%)

(n = 23,
100%)

(n = 21,
100%)

(n = 9,
100%)

Disappeared 19 (31) 4 (17) 6 (29) 5 (56)

Improved 26 (42) 13 (57) 6 (29) 2 (22)

Unchanged 12 (19) 3 (13) 7 (33) 1 (11)

Worsened 5 (8) 3 (13) 2 (10) 1 (11)
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could not be specified, e.g., whether VCD occurred exercise induced

or spontaneously.

Many studies indicate the importance of considering a psycho-

logical contribution for the susceptibility to functional respiratory

disorders.3,25,26 However, the contribution seems to vary considera-

bly, and may be smaller in EILO or thoracic pattern disordered

breathing than in hyperventilation,27 habit cough or VCD. While this

study cannot analyze the differential prevalence of specific psycho-

logical characteristics in distinct entities of functional respiratory

disorders, it serves to delineate in more depth the characteristic

psychological traits of affected patients in general. This may help to

identify psychosocial risk factors, which again might be of diagnostic

and therapeutic value.

Remarkably, these identified psychological traits do not fulfill

criteria of a psychological or psychiatric disease; however, the

acknowledgment of existence of typical psychological and behavioral

characteristics in patients with functional respiratory disorders has an

impact on intervention and perhaps prevention strategies.

In our view, the mainstay of therapy are measures of

reassurance, which should include a positive diagnosis for the

presented symptoms (not only exclusion of differential diagnoses),

classification of symptoms to a well‐described clinical entity (e.g.,

habit cough, thoracic pattern disordered breathing or VCD), removing

anxieties and giving hope for cure or at least the prospect of

significant improvement over time28,29 and breathing retraining.30–32

The reduced subjective burden reported by the families in our study

reflects that this type of multimodal therapeutic intervention has a

significantly positive impact.

We are aware that the preliminary data of our pilot study offer

impulses rather than firm findings. Further studies on the outcome as

well on the characteristic traits are warranted to elucidate the many

obscurities within the melting pot of functional respiratory disorders.
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