
Abstract. Background/Aim: Tic habit cough (THC) is not
easily recognized and requires a high index of suspicion.
Since there is evidence for stress-related etiology, the study
presents our experience during the eight-year period of the
recent Greek financial crisis. Patients and Methods: This is
a descriptive prospective cross-sectional clinical study using
a consistent approach to diagnosis, possible triggers and
treatment options. Results: Fifty-one children (26 girls, age
9.5±3.1y) from a total of 3,793 new referrals for chronic
cough fulfilled the criteria of THC (1.34%). Incidence rates
per 1,000 person-years were 1.34 (95%CI=0.34-5.40), 3.91
(95%CI=1.86-8.19), 4.03 (95%CI=2.01-8.06) and 14.60
(95%CI=10.43-20.44) for every two years. Poisson analysis
showed an increased trend during the four time periods with
an incidence rate ratio equal to 2.21 (95%CI=1.58-3.09,
p<0.001). THC was mainly attributed to learning difficulties,
as well as stress-related impact of peer or family bullying,
family financial problems and child anxiety disorders.
Conclusion: The incidence of THC is associated with the
negative aspects of stressors during a period of financial
crisis. The potential underlining psycho-physiological
mechanisms are discussed as well as the fact that prompt
diagnosis may result in successful interventions.

Persistent involuntary cough without an identifiable organic
cause has been labelled with various descriptive terms, such
as “functional”, “psychogenic”, “operant”, ‘‘honking’’ or
‘habit’ (1-7). However, the term tic habit cough (THC),
suggested by the Chest expert panel report on Somatic and
Tic cough in 2016, best describes this entity (8). Cough
occasionally starts after a mild upper airway infection but
persists as a dry, repetitive, loud and involuntary cough. It is
usually observed during daytime and never disrupts sleep or
worsens during exercise. Children look ‘happy’ in contrast
to their parents who look worried, while everyday life and
social activities remain undisturbed. THC is initially
misdiagnosed as asthma, however, clinical and laboratory
evaluations are characteristically normal, while therapeutic
interventions including bronchodilators, corticosteroids and
antibiotics are ineffective (9). Moreover, stressors originated
from modern lifestyle such as learning difficulties, divorce,
death and bullying have been reported as potential triggers,
although there has been no clear etiologic correlation. A
positive response to behavioral modification therapy or
psychiatric support constitutes one of the clinical diagnostic
criteria and enhances the correlation of stressful events to
THC (10, 11).

THC is a diagnosis of exclusion and should always be
included in the differential diagnosis of chronic cough (10).
However, its prevalence is hard to establish and the reported
rates represent underestimates, probably due to low
awareness in the medical community on the one hand, and
the lack of validated diagnostic criteria on the other (5, 6,
12-16). Alternatively, an increase in awareness of the
medical personnel leads to the increase in recognition of
THC cases as this was depicted by Weinberg M et al. (17). 

Bearing that in mind, THC was highly ranked in the
differential diagnosis of all newly referred cases with chronic
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cough in our department. This study presents our experience
during an 8-year-period of major financial crisis in Greece
(2009-2016), using a consistent approach to diagnosis,
possible triggers and treatment options. Additionally, every
effort was made to unravel any mental or emotional strains
or tensions that were possibly considered responsible for the
children’s symptoms. Even though the pathways that link
stress and cough are largely obscured, possible underlining
pathophysiological mechanisms are discussed linking
children’s psychology to cough reflex physiology. 

Patients and Methods
A descriptive, prospective cross-sectional study was conducted
during an 8-year-period of major financial crisis in Greece (2009-
2016). New cases with chronic or recurrent cough visiting the Unit
of Allergology and Pulmunology at Penteli’s Children Hospital were
referred and extensively evaluated. 

Diagnostic criteria. THC was suggested if the patients manifested
the core clinical features of tics, namely, suppressibility,
distractibility, suggestibility, variability and the presence of
premonitory sensations (8). The differential from somatic
(psychogenic) cough followed the published criteria (18). Cases
fulfilling all major and at least two minor characteristics were
considered to have THC (Table I). The diagnosis was established
only if two independent physicians agreed on the same diagnosis,
extensive workup for organic causes of cough was negative and any
therapeutic attempt was unsuccessful. Psychiatric evaluation was
done using DSM-5 criteria for psychiatric/ anxiety disorders (18).
The Hamilton Anxiety Rating Scale (HAM-A) was used to measure
anxiety (10, 19, 20). 

Data assessment. Detailed data for presenting symptoms and
personal past medical as well as family histories were recorded.
Demographic characteristics and social background were also
examined and registered. Highly educated parents were defined if
they possessed a Ph.D. degree. FBC, immunoglobulins, skin prick
tests to common aeroallergens, pulmonary function tests, and chest-
X ray were performed in all children whereas ear nose and throat
(ENT) evaluation, mannitol provocation test, flexible bronchoscopy
and sinus computer tomography were done in inconclusive cases. In
detail, ENT evaluation was done in cases with either atopic history
or high levels of IgE and/or serum eosinophils, and a mannitol
provocation test was done in three cases reporting non-evidenced
asthmatic symptoms. Flexible bronchoscopy was performed in one
boy with high serum eosinophilia to exclude eosinophilic bronchitis
and sinus computed tomography (CT) was performed in one girl
reporting severe, chronic nasal congestion. Any use of inhaled
bronchodilators and steroids in the past were highlighted. 

Stress evaluation. Psycho-social evaluation including detailed
history for stressful events and family background were recorded in
a personal interview by a psychologist and a social worker. The
Coddington’s Life Events Scale for children and Adolescents
(CLES) was chosen as a baseline questionnaire in order to identify
adversities. It was considered the most suitable scale for this study
as it has been well validated, can easily be answered by the child
or by parents and includes questions concerning social environment

(21). Each mentioned stressful event was further clarified to ensure
its link to THC initiation. In detail, learning difficulties were
evaluated by assessment of cognitive func tion (IQ test) and of
academic achievement whereas bullying reports were evaluated by
assessing the school and home environment using the form of
bullying scale (22). Financial problems were considered worth
further exploring if any of the parents had lost his/her job or if the
financial income of the family was reduced to half.

Psychotherapy. Cognitive behavioural therapy (CBT) was used as
therapeutic intervention (23, 24). It combines cognitive therapy by
investigating a child’s thoughts, with behavioural therapy by
reviewing the child’s actions and feelings. The theoretical
background of CBT is based on the fact that there is a relationship
among thoughts, emotions and behaviours. Thus, CBT focuses on
challenging and changing unhelpful cognitive distortions and
behaviours, improving emotional regulation and developing personal
coping strategies to solve current problems. CBT is a psycho-social
intervention that was designed to treat a number of mental health
conditions focusing on the present events using evidence-based
techniques. After the first CBT intervention, children were followed
up monthly for 6 months to evaluate their outcome.

Statistical analysis. Continuous variables are presented with
mean and standard deviation (SD). Quantitative variables are
presented with absolute and relative frequencies. The 8-year period
was divided into 4 bi-yearly periods (1st-4th) based on the fact that
THC is a rare entity. For the comparison of proportions, chi-square
and Fisher’s exact tests were used. Student’s t-test or nonparametric
Mann-Whitney test were used to compare means and median values
among time periods. Based on registered incident cases, incidence
rates and respective confidence intervals (95%-CIs) were estimated
using the person-time method (incident cases/person-time). Dual
year incidence rates are presented per 1,000 person-years (py). Α
significant increase in cases was detected during the last period of
the study. Thus, a comparison of stressors and incidence was done
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Table I. Clinical criteria for tic habit cough diagnosis.

Major
• Dry cough, individually stereotypic, never disrupts sleep
• Stops or starts when suggested
• Not disruptive to normal daily or pleasant social activities
• Pharmacological treatment is ineffective
Minor
• “Barking” or “honking” quality
• Decreasing in frequency or severity when performing pleasurable

social activities or exercise
• Worsening in the presence of parents, teachers, or health care

professionals
• Usually associated with secondary gain (i.e. parental attention, missing

school)
• Often preceded by upper respiratory tract infection
• Habitually accompanied by a “tickle” in the throat, a “chin-on-chest”

posture or a hand-to-mouth gesture
• Patients exhibiting “la belle indifference” to their symptoms
• Rarely other tics coexist (nail biting, trichotylomania)

Tic-habit cough diagnosis was considered if all major and at least two
minor clinical characteristics were present, and extensive workup for
organic causes of cough was negative.



between the first three time period together (1st -3rd) and the 4th
period of the study in an attempt to define possible related factors
using the Poisson models. All p-values reported are two-tailed.
Statistical significance was set at 0.05 and analyses were conducted
using STATA statistical software (version 11.0).

Results

Incidences rates. Fifty-one children (26 girls, age 9.5±3.1y)
from a total of 3,793 new referrals for chronic cough fulfilled
the criteria of THC (1.34%) in the eight-year period (Figure
1). Out of these, thirty-four (66.6%) were diagnosed during
the last two years (4th period), representing a six-fold increase.
Incidence rates per 1,000 py were equal to 1.34 (95%CI=0.34-
5.40) for the 1st period, 3.91 (95%CI=1.86-8.19) for the 2nd
period, 4.03 (95%CI=2.01-8.06) for the 3rd period, and 14.60
(95%CI=10.43-20.44) for the 4th period (Figure 2). Poisson
analysis showed an increased trend during the four time
periods with an incidence rate ratio equal to 2.21
(95%CI=1.58-3.09, p<0.001). Also, the incidence rate ratio for
the comparison of the last two periods (3rd and 4th) to the first
two periods (1st and 2nd) was 3.54 (95%CI=1.72-7.28,
p=0.001), while for the 4th periods to all the others was 4.52
(95%CI=2.52-8.09, p<0.001).

Clinical outcome and laboratory values. The time spent from
the onset of symptoms to diagnosis was 12.8±13.8 months,
ranging from 2-72 months (Table II). Eight cases (15.6%)
reported recent mild respiratory illness. Twelve cases (23.5%)
had asthmatic symptoms in the past and three (5.9%) had
allergic rhinitis with sensitization to house dust mites, grasses
and olives. One patient reported an asthma attack during the
last year. Routine laboratory workup, pulmonary function
tests and chest X-rays were all normal. One patient had
eosinophilia (1,200/mm3) and another IgE 379 U/l, without
sensitization or history of allergic disease. ENT evaluation
and mannitol provocation test that were performed in the
aforementioned cases were negative. Flexible bronchoscopy
showed non-specific inflammation of the respiratory tract,
excessive dynamic airway collapse (EDAC) of the posterior
area and normal cytology. Sinus CT revealed moderate
hyperplasia of inferior turbinate. Eleven cases (21.6%)
reported atopic family history. Half of the parents were
smokers, of whom 57.7% smoked at home. The parents of 6
children (11.7%) experienced depressive or anxiety disorders. 

Stressors. According to the psycho-social evaluation, THC
was mainly related in 12 cases (23.5%) to learning
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Figure 1. The main diagnostic entities related to the referred new cases with chronic cough. URTI: Upper respiratory tract infections, LRTI: lower
respiratory tract infections, BHR: bronchial hyperresponsiveness, GER: gastroesophageal reflux, BPD: bronchopulmonary dysplasia, PBB:
protracted bacterial bronchitis, VCD: vocal cord disease, THC: tic habit cough.



difficulties, in 11 cases (21.5%) to school/family bullying, in
9 cases (17.6%) to family financial problems and in 9 cases
(17.6%) to child anxiety disorders (Figure 3). In eight
(15.6%) and in 3 cases (5.8%), parental divorce and death
appeared to be the responsible trigger, respectively. When
demographics and clinical characteristics of the children with
THC were compared between the last periods and all the
others, a significant increase was found in bullying (32.4%
vs. 0%, p=0.006, Figure 3). Additionally, cases of the last
period were found to be associated with a lower proportion
of ever wheezing episodes (2.9% vs. 23.5%, p=0.03) and
belonged to families whose fathers were highly educated
(73.5% vs. 41.2%, p=0.024). The proportion of jobless
fathers was similar in both lower and higher educational
levels (p>0.05). However, children of highly educated fathers
exhibited greater anxiety levels. (50% vs. 16.7%, p=0.039).

Discussion

The number of children diagnosed in our specialized Unit
with THC significantly increased during the 8 years of
financial crisis in Greece, exceeding the incidence of
previous reports (5, 11-16). Over an 18-year period, only 62
cases were reported by the Mayo Clinic (5). In 1991,
Lokshin et al. analyzed 4,500 pediatric medical records and
found only 9 cases of THC in a 12-year period (11). Houstek
et al. reported ten cases between 1971 and 1981 (13).

Likewise, Cohlan and Stone reported only 33 cases of THC
in over 25 years of clinical practice (14). Later, Wolff, from
the same department, described another two patients and
mentioned a total of six, 4 years after the original report (15).
In a study conducted in a Swedish community sample with
a quite high frequency of tics, the prevalence of chronic
vocal tics, including cough, was 0.3% in girls and 0.7% in
boys, among children aged 7 to 15 years (16).

Since 1966, when this entity was first identified, the
reported prevalence of THC has been quite low, probably
because of the low medical community awareness and the
lack of validated diagnostic criteria (8, 12, 25). Therefore, it
was probably under-diagnosed and, hence, under-reported.
Thus, a high index of suspicion of the medical personnel is
an important factor for the diagnosis, as mentioned by
Weinberger et al., who recently reported 140 pediatric
patients with THC in the last 20 years (17). They claimed
that laboratory tests were not needed to support the diagnosis
and that could be based on history and observation alone.
Similarly, in our study, a high awareness of this particular
entity led to a diagnosis of THC based not just on the criteria
shown in Table I but, mainly, on the history of repetitive
coughing, ranging from several hours at a time to all day
long, yet completely absent during sleep. In our series, we
found a significant increase in THC cases as two thirds of
them were reported in the last two years, when the stressful
impact of the financial crisis was heavily felt in the Greek
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Figure 2. Incidence rates per 1,000 per year and per time period. (1st period=Jan 2009-Dec 2010, 2nd period=Jan 2011-Dec 2012, 3rd period=Jan
2013-Dec 2014, 4th period=Jan 2015-Dec 2016)



society. A clear increasing trend from 2.2 to 4.5 cases per
year was found, represented by a much steeper slope of the
increase in THC cases than that of the earlier years. 

Past or current history of wheezing was not related to
cough in the context of THC. Furthermore, all clinical and
laboratory evaluations in this study, as in earlier ones, failed
to reveal any underlying pathology. Radiologic imaging,
immune studies, and pulmonary function tests were all
negative. Flexible bronchoscopy, when performed, showed
non-specific mucosal inflammation and EDAC during
spontaneous breathing (7). Rabin et al. also noted lingual
tonsils edema, impinging on the epiglottis and obliterating
the vallecular space (1). These findings probably represent
the consequence of aggressive, barking cough, traumatizing
the mucosa, rather than its cause.

So far, five stressors have been most implicated in
children’s THC, all reflecting the western modernized way
of living (7, 25). In particular, peer pressure, striving for high
academic achievement, learning difficulties with
consequential school phobia, bullying, divorce and/or a

relative’s death. In our study, learning difficulties were the
major trigger. As high as 30% of children with learning
disabilities have been reported to have behavioral and
emotional problems such as attention deficit hyperactivity
disorder, depression, anxiety, suicide ideation or substance
abuse (26). Other cases experienced learning problems due
to parents’ pressure for high academic achievement resulting
in family quarrels, strained relationships and children with
low self-confidence. Bullying at school was the second most
frequent trigger and the only factor that had a close
relationship with the increase in THC cases. Bullying
increased significantly during the last years of the Greek
financial crisis (27, 28). The prevalence of the reported
bullying victimization was associated with living in a main
urban center, presence of a person with a chronic illness at
home, poor family economic status and increased number of
adults at home. Severe forms of physical and emotional
aggression have been considered as a major emotional
destabilizing factor. Bullying-victims were generally
aggressive, uncooperative and prone to demonstrate
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Table II. Social, demographic characteristics, and laboratory tests of the children with tic habit cough.

Characteristic No (%) Test No (%)

Total group 51 Absolute eosinophilic 1 (1.9)
Gender (girls) 26 (50.9) number >500
Age 9.50±3.16 Immunoglobulin IgE

<100 KU/l 39 (76.4)
BMI 19.5±3.9 100<IgE<300  KU/l 6 (11.7)

>300 KU/l 1 (1.9)
Months since cough started until diagnosis 12.82±13.89 Skin prick test 

Positive 3 (5.8)
Perennial 2 (3.9)
Pollen 2 (3.9)

Presenting symptom 51 (100) Normal chest X-ray 51 (100)
Cough 3 (5.8) Normal lung function test 51 (100)
+Dyspnea 1 (1.9)
+Sternal pain 3 (5.8)
+Other tics 8 (15.6)

Recent respiratory infection
Lifetime asthma 12 (23.5) (3 cases)
Asthma last year 1 (1.9) ENT laryngoscopy: Normal
Lifetime allergic rhinitis 3 (5.8) Nasal eosinophils:  Negative
Allergy rhinitis last year - Mannitol provocation test: Negative
Lifetime atopic dermatitis 1 (1.9)
Atopic dermatitis last year -
Atopic history in family 11 (21.6) (a case each) 
Smoking habit in family 26 (50.9) Bronchoscopy: Non-specific 
Smoking at home 15 (29.4) Inflammation
High educated parents 13 (25.4) Sinus Computer tomography: Normal
At least one parent lost his/her job 12 (23.5)
Phychogenic disorders in family 6 (11.7)

Depression 4 (7.8)
Alcohol addiction 1 (1.9)
Tic-habit cough 1 (1.9)



concurrently attention-deficit hyperactivity disorder,
depression or anxiety and long-term post-traumatic stress
disorders (29, 30). The present study may indicate that there
is a close relationship between bullying and THC increase,
which seems to be a desperate “cry” for help. 

Financial difficulties emerged as a novel trigger factor
during the study period. One fifth of our children with THC
reported that one or both parents had lost their jobs and
experienced serious financial problems. Several past
publications have dealt with the influence of poverty on health
status in low-income countries, but few studies have examined
its influence in a rapidly declining economy in western
countries (31, 32). This report enhanced previous national data
dealing with children from western developed countries that
experienced abrupt and serious financial constraints, which
strongly influenced their mental health status (33). Our study
highlights the indirect association between highly educated
fathers who cope with financial problems and THC. One
possible explanation could be the fact that this particular
population experienced and spread more anxiety and
depression. This was also reported by Barbaglia et al., who
found that job loss increased the risk of any mental disorder
in men (34). It seemed that highly educated parents were less
able to effectively handle abrupt financial deteriorations (35).
The aforementioned associations, maybe, reflect a more
stressful environment in children of more educated fathers. On
the other hand, poverty in childhood has been linked to
emotional dysregulation throughout adulthood, and has been
associated with pervasive negative physical and psychological

health sequelae. Kim et al. provided evidence of prospective
associations between childhood poverty at the age of 9 years
and adult neural activity during effortful attempts to control
negative emotions (36). The fact that exposure to poverty in
early childhood has deleterious impact on brain development,
restricting the ability to respond adaptively to emotional
challenges in adulthood, further highlights the importance of
this finding on child psychological development (37).

The present study has certain limitations. The cases
described were derived from a major pediatric pulmonology
center and thus, the prevalence and incidence rates were not
representative of the general population. At first glance, the
significant increase in incidence could be attributed to the
increased awareness of the specialized medical personnel of
our department. However, if this was the case, we would
have expected a similar increasing trend in the incidence
rates throughout the study period, a fact that was not
observed. On the contrary, in the last 2 years, the incidence
duplicated, suggesting additional triggers coming into play
other than asthma or allergy. The identification of stressful
events could not be clearly recalled in cases in which the
diagnosis was delayed. The parents were asked to relate the
onset of cough with a specific event retrospectively, which
might have caused bias. In addition, the number of cases
under study was small and thus, no clear etiologic correlation
could be found between the stressors and THC. Moreover,
the anxiety profile of these cases was unknown prior to the
THC diagnosis, thus reported events might have acted as
triggers on an unbalanced psychological background.
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Figure 3. The stressful triggers that were responsible for tic habit cough in children (A) and the differences in the underlying stressful events between
the 1st-3rd (2009-14) and 4th (2015-16) period (B). *p<0.05.



The mechanisms behind stress-induced THC are
incompletely understood. Children, under stressful
conditions, tend to reproduce a physical symptom they are
familiar with, cough being the commonest during the various
respiratory infections of early life (7, 24). Both the
neuroendocrine and the immune systems are activated during
stress as part of the adaptive response that maintains
homeostasis (38-40). Stress primes neural and inflammatory
processes in the brain and peripheral organs, including
components of the cough reflex. In the last thirty years, ion
channels of the Transient Receptor Potential (TRP) class
have been implicated in the afferent sensory loop of the
cough reflex and in the heightened cough sensitivity seen in
disease (41). Agonists of the TRP vanilloid 1 (TRPV1)
capsaicin receptor such as vanilloids and protons are
amongst the most potent chemicals that cause cough.
Multiple single nucleotide polymorphisms of TRPV1 gene

are associated with cough sensitivity to capsaicin in healthy
subjects and in cases with chronic refractory cough (42).
Since it is broadly expressed in brain neurons and glia,
TRPV1 acts as a regulator of neuronal activity and synaptic
plasticity, through regulating long-term potentiation (LTP)
and long-term depression (LTD) of synapse activity in the
brain, therefore it may play a role in neurological and
psychiatric disorders (43). Moreover, TPRV1 channels have
been recently recognized to constitute an atypical
neurotransmission system involved in functions such as
addiction, anxiety, mood and cognition/learning (44, 45). 

As a consequence, cough reflex is a complex neural
reflex arc under both voluntary and involuntary control that
is sub-served by stimulation of cough receptors in the upper
and lower respiratory track. The broad knowledge is that
impulses from stimulated cough receptors traverse an
afferent pathway via the vagus nerve to a ‘cough center’ in
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Figure 4. Cough reflex pathways. Psychophysiology of cough is shown through the interactions of cough reflex with the cortex and subcortex. A)
Cough reflex pathway (yellow areas and lines): impulses from stimulated cough receptors traverse an afferent signal via the vagus nerve to the
cough center in the medulla oblongata and generate an efferent signal that travels down the vagus, phrenic and spinal motor nerves to muscles of
expiration producing cough. B) Cortical and subcortical pathway (green areas and lines): cough can also be regulated by cortical and subcortical
pathways initiated by cognitive, motor or sensory neurons. C) Stress and limbic pathways (red areas and lines): Frontal cortex and amygdala, the
brain structures that are involved in dealing with stress and fear, stimulate the thalamus, pituitary and adrenal cortex to release stress hormone
such as glucocorticoids and catecholamines. Meanwhile, the amygdala act on the medulla oblongata and the efferent limb of cough reflex,
stimulating the laryngeal and respiratory muscles.



the medulla oblongata (Figure 4, yellow line). The cough
center generates an efferent signal that travels down the
vagus, phrenic, and spinal motor nerves to expiratory
muscles producing cough. However, cough is also regulated
by cortical and subcortical pathways initiated by cognitive,
motor and sensory neurons (46). These pathways can exert
inhibitory signals suppressing cough (as during a live
performance) and voluntary excitatory signals (as coughing
upon request) (Figure 4, green line). Moreover, cough may
be a manifestation of stress activating the fear pathway. The
brain structures involved in dealing with stress and fear are
the frontal cortex and the amygdala, which stimulate the
stress system, including the hypothalamus, pituitary gland
and adrenal cortex to release stress hormones, such as
cortisol, as well as the arousal and noradrenergic centers of
the autonomic nervous system in the brainstem, to release
other stress hormones, such as the catecholamines
(norepinephrine and epinephrine) (Figure 4, red line).
Meanwhile, the activated amygdala may possibly act on the
medulla oblongata via TRPV1 channels to activate the
efferent limb of the cough reflex, through stimulation of the
laryngeal and respiratory muscles. 

The range of cortical control falls within limits determined
by involuntary self-regulatory physiologic mechanisms and
vice versa, as involuntary cough can be suppressed
voluntarily, while both can be modified by Pavlovian
(classical) and operant conditioning procedures (47). Classical
conditioning is an established method of learning, whereby a
conditioned stimulus is paired with an unconditioned one. For
example, a child with learning difficulties feels uncomfortable
and initially starts coughing during class. Later, however, the
child would cough whenever a stimulus reminds him/her of
school, such as the sound of the alarm clock in the morning
or the school bus bell. On the other hand, operant
conditioning is a type of learning in which the strength of a
behavior is modified by the behavior’s consequences, such as
a reward or punishment, for instance, a child coughing may
be picked up earlier from school.

Taking advantage of the direct influence and the
physiologic correlation between the higher cortical areas and
the lower cough reflex center, manipulation of the higher
brain has been used therapeutically to suppress anxiety.
Behavioral therapy has been recognized as an effective way
of altering emotions in anxiety-related disorders (48). The
premise behind behavioral therapy is that the unwanted
behavior that was involuntarily used for a secondary gain can
be un-learned. The goal is to help the child learn new,
positive and distractional behaviors, which minimize or
eliminate stress. The therapist teaches the child specific
cognitive behavioral techniques, such as repeating positive
statements, performing relaxed breathing, drinking water,
registering of “cough attacks” in a calendar and escaping
from or coping with a stressful activity. It should be noted

that the mere reassurance that there is no serious underlying
organic pathology, usually liberates the child and relieves the
parents (49). When the possible stressful trigger factors are
pointed out and the proper advice is followed, the
psychological pressure and the cough substantially decrease,
usually without recurrence. The prompt and favorable
response to cognitive behavioral therapy in children further
supports the diagnosis of THC (8, 10). Another proposed
effective therapeutic intervention in children is the
Suggestion Therapy (24, 50). On rare occasions, when
family history is positive for serious psychiatric disorders,
appropriate medication may be used. 

In conclusion, the incidence of THC has significantly
increased in recent years, reflecting the adverse
consequences of modern life style, negatively affecting the
health status of children. Family financial problems were
found to be a new stressor for THC, but bullying seemed to
be the only factor that had a close relationship with its
increase, both demanding reforms in public health policy
and practice. The findings of this study suggest that
clinicians’ awareness of the condition is the key to diagnosis
and efforts should be made to recognize THC early. The
sound knowledge of the clinical criteria may discern
between organic, tic and ‘somatized’ respiratory symptoms
in everyday practice, thus minimizing unnecessary
diagnostic procedures on one hand, and the administration
of ineffective, potentially harmful, therapeutic interventions,
on the other. The psychophysiological mechanisms behind
stress-induced THC may involve interactions among the
higher cortical areas, the amygdala and the cough reflex
center, thus explaining the successful therapeutic
intervention achieved by cognitive behavioral therapy.
Prompt and proper diagnosis as well as psychological
support of children with THC will relieve the high pressure
exerted on affected families.
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