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Abstract. Aim: The aim of this study was to identify factors
affecting the final diagnosis of cough. Materials and Methods:
This study recruited 463 consecutive patients who visited five
Japanese general hospitals due to cough from October 2006 to
September 2007. Of these, 418 patients (90%) who completed
a questionnaire designed to acquire data regarding clinical
manifestations of cough were included. Results: Most patients
with bronchial asthma had cough with seasonal variation and
wheezing. Patients with gastro esophageal reflux disease
suffered from heartburn and cough without daily or seasonal
variation. Cough associated with sinobronchial syndrome was
only observed in females and was linked to increased sputum.
Patients with whooping cough were bothered by cough
interrupting sleep and talking. Patients with cardiogenic cough
had exertional dyspnea. Conclusion: The specific items on our
questionnaire relating to patient characteristics, complications,
and triggers of cough, represent useful tools for diagnosing the
primary disease producing cough.

Cough is one of the most common reasons for hospital visits
(1) and has a substantial impact on quality of life (for
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example, sleep disturbances or depression) and the use of
healthcare resources (2-4). Cough is categorized according
to its duration of symptoms: acute (0-2 weeks), sub-acute (3-
7 weeks) and chronic (more than 8 weeks) (5). Previous
studies have reported that the causes of acute and sub-acute
cough are mostly acute respiratory infection and post-
infection cough (1, 6), while the proportion of patients
suffering from cough due to non-infectious diseases
increases as the duration of cough increases (1). However,
the causes of cough may vary in patients living in different
geographical regions or among those of different ethnicities
(7). While some existing reports focus on patients with
chronic cough attending hospitals in Japan (8-11), very few
studies have attempted to investigate the causes of cough
among patients visiting hospitals with different types of
cough (acute, sub-acute and chronic) (1). Moreover, little is
known about the specific clinical manifestations of cough.
The aim of this study was to clarify the clinical
manifestations of cough, investigate the causative disorders
involved, and identify factors affecting the final diagnosis of
cough in an urban Japanese population.

Materials and Methods

Clinical institutions and participants. This was a cross-sectional
survey performed between October 2006 and September 2007 at
five general hospitals in Japan: Kobe University Hospital; Takatsuki
General Hospital; Akashi Medical Center; Kobe Rosai Hospital and
National Hospital Organization Kobe Medical Center. The study
recruited 463 consecutive patients who made their first request for
medical help in regard to their cough as outpatients of our five
hospitals during the study period. Of these, 418 respondents
answered our questionnaire, representing an overall return rate of
90%. Questionnaires were handed out by hospital personnel with a
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standardized letter explaining the purpose of the study. Once
completed, the patients returned the questionnaires to hospital
personnel, who forwarded them to central office.

All patients received treatment based on an initial diagnosis made
by chest physicians with over 10 years of experience in the
management of patients with cough. Following treatment, final
diagnoses of primary disease were made.

This survey was approved by the Institutional Review Board of
Kobe University Hospital (approval number 180091).

Questionnaire. Our questionnaire was designed specifically for this
project and featured four sections: (i) Personal data including patient
age, gender, smoking status, pet and past medical history, including
infantile asthma, allergic rhinitis, atopic dermatitis, chronic sinusitis
and chronic cough; (ii) time characteristics of cough, including daily
variation, seasonal variation and duration; (iii) complications of
cough, including wheezing, increase of sputum, pharyngeal
discomfort, heartburn, anxiety, frustration, insomnia and exertional
dyspnea; and (iv) triggers of cough, including talking, cigarette
smoke, house dust, meals and the common cold.

Diagnosis and treatment. Diagnoses of the primary diseases
underlying cough were based on previously described criteria (5, 12-
16), using the questionnaire, physical examination, blood tests, chest
and sinus radiographs, pulmonary function, airway responsiveness,
cough sensitivity tests and response to treatment. In brief, a diagnosis
of gastroesophageal reflux disease (GERD) was made on the basis of
a response to an 8 week-course of a proton-pump inhibitor or positive
results from 24 h ambulatory esophageal pH monitoring. Diagnosis of
cough variant asthma (CVA) was based on the following criteria:
Cough which did not last longer than 3 weeks, without wheezing and
non-audible on auscultation, and with symptomatic improvement
following the use of inhaled (32 agonists or sustained-release
theophylline. Diagnosis of sinobronchial syndrome was made
following a positive result on sinus images and an improvement of
cough, as well as symptoms related to chronic sinusitis, with
antibiotics. Diagnosis of atopic cough was made according to the
following criteria: Non-productive cough lasting more than 3 weeks
without wheezing or dyspnea, the presence of one or more findings
indicative of atopy, a cough resistant to bronchodilator therapy,
including a past history or complications of allergic diseases excluding
asthma, peripheral blood eosinophilia, raised total IgE level in the
serum, positive specific IgE antibody to aeroallergens, a positive
allergen skin test or induced sputum eosinophilia with symptomatic
improvement of coughing following treatment with an H1 blocker or
inhaled corticosteroid. All of the patients with chronic cough had
normal chest radiographs. Treatments included, inhaled corticosteroid,
[, agonist, long-acting muscarinic antagonist, oral corticosteroid,
theophylline, leukotriene antagonist, antibiotics, H; blocker, H,
blocker, proton-pump inhibitor, antitussive and expectorant.

Statistical analysis. All data were entered into a pre-constructed
Microsoft Excel sheet by two investigators. The entered data was
checked by two randomly-selected Authors and by a plausibility test
during descriptive data analysis. Pearson chi-squared test was used
to assess difference in sensitivity and specificity.

Patient and public involvement. We were aware that patients with
cough exhibit a variety of symptoms. Therefore, the patients with cough
were consecutively involved in the study. This cross-sectional survey
was performed in five of our hospitals and was approved by the
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Table 1. Patient characteristics.

Characteristic N (%)
Age (years) (N=408)
0-19 12 3)
20-29 73 (18)
30-39 89 (22)
40-49 44 (10)
50-59 64 (16)
60-69 62 (15)
70-79 48 (12)
80+ 16 (4)
Gender (N=410)
Male 188 (46)
Female 222 (54)
Smoking status (N=408)
Never 241 (59)
Ever 54 (13)
Current 113 (28)
Pet (N=418)
None 318 (76)
Dog* 59 (14)
Cat* 26 (7)
Bird 1(0)
Hamster* 4 (1)
Turtle* 7Q)
Past history (N=418)
None 223 (53)
Infantile asthma* 21 (5)
Allergic rhinitis* 114 (27)
Atopic dermatitis* 30 (7)
Chronic sinusitis* 31 (7)
Chronic cough* 85 (20)
*Qverlapping data.
Table II. Time characteristics of cough.
Characteristic N (%)
Daily variation (N=418)
Morning* 81 (19)
Daytime* 43 (10)
Evening* 56 (13)
Before bedtime* 77 (18)
Bedtime* 77 (18)
No daily variation 250 (60)
Seasonal variation (N=152)
December-February (Winter)* 19 (13)
March-May (Spring)* 8 (5)
June-August (Summer) 0 (0)
September-November (Autumn)* 5@3)
Seasonal changes 2(1)
No seasonal variation 123 (81)
Duration (weeks) (N=220)
0-2 (Acute) 41 (19)
3-7 (Sub-acute) 82 (37)
8+ (Chronic) 97 (44)

*QOverlapping data.
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Table III. Complications of cough. Table VI. Treatment efficacy rates.
Complication* N (%) Treatment* Efficacy Total, Acute, Sub-acute, Chronic,
N (%) N (%) N(%) N (%)

Wheezing (N=387) 100 (26)
Sputum increase (N=408) 143 (35) 1CS Effective 11(69) 0(©0) 4(67) 7(78)
Pharyngeal discomfort (N=404) 86 (21) Somewhat e'ffective 0 (0) 0(0) 0 (0) 0 (0)
Heartburn (N=377) 82 (22) Ineffective 1(6) 0(0) 0() 1(0)

. Unknown 425 00 233 222
Anxiety (N=407) 60 (15) . .

. B2 Agonist Effective 23 (56) 2(75) 11(74) 10 (43)
Frustration (N=401) 48 (12) Somewhat effective 8 (20) 0(0) 2 (13) 6 (26)
Insomnia (N=406) 94 23) Ineffective 4100 0(0) 00 417
Exertional dyspnea (N=380) 48 (13) Unknown 6(14) 1(25) 2(13) 3(13)
*Overlapping data. LAMA Effective . 0 (0) 00 0@ 0(

Somewhat effective 0 (0) 00 0(© 0 (0)
Ineffective 1(100) 0(0) 0(0) 1 (100)
Unknown 00 0@ 0@ 0()
Table IV. Triggers of cough. 0CS Effective 2(100) 0(0) 1(100) 1 (100)
Somewhat effective 0 (0) 00 0(© 0 (0)
Trigger* N (%) Ineffective 0 (0) 0 (0) 0 (0) 0 (0)
Unknown 0 (0) 00 0@ 0(
Talking (N=376) 165 (44) Theophylline Effective 5(56) 2(100) 1(33) 2(50)
Cigarette smoke (N=288) 92 (32) Somewhat effective  2(22) 0(0) 1(33) 1(25)
House dust (N=340) 126 (37) Ineffective 1(11) 0 (0) 0 (0) 1(25)
Meals (N:339) 35 (10) Unknown 1 (11) 0 (0) 1 (34) 0 (0)
Common cold (N=387) 252 (65) Leukotriene Effective 2125 0@ 2@67) 0(0)
antagonist Somewhat effective 4 (50) 0 (0) 1(33) 3(60)
*Overlapping data. Ineffective 1(12) 0(0) 0 1(20)
Unknown 1(13) 0(0) 0(0) 1(20)
Antibiotics Effective 44 (66) 9 (60) 15 (63) 20 (71)
Somewhat effective 3 (4) 1(7) 0() 2(7)
Ineffective 23 00) 1@ 1@
Table V. Diagnosis classified by duration of cough. Unknown 18(27) 5@33) 8(33) 5(18)
] i i H1 Blocker Effective 4(80) 1(100) 1(100) 2 (67)
Diagnosis Total, Acute, Sub-acute, Chronic, Somewhat effective 0 (0) 0 (0) 0 (0) 0 (0)
N (%) N (%) N (%) N (%) Ineffective 0 (0) 00 0@ 0(
Bronchial asthma 3014 13) 11314 18 (20) Unknown 1@ 00 00 163
CVA* 147) 0.0 7.9 7®) H2 Blocker Effective . 0 (0) 00 0@ 0(
Somewhat effective 0 (0) 00 0(@© 0 (0)
Atopic cough 2 00 L L Tneffective 1(100) 0(0) 0(0) 1(100)
GERD 3@ 0O 00 30 Unknown 00) 0@ 0@ 00
COPD 603) 00 0(0) 6(7) PPI Effective 00) 0 0() 0()
Sinobronchial syndrome* 6 (3) 0 (0) 34) 33) Somewhat effective 0 (0) 0 (0) 0 (0) 0 (0)
ARI 67(32) 28(72) 31(40)  8(9) Ineffective 00 0@© 00 0(0)
Whooping cough 1(1) 1(3) 0(0) 0 () Unknown 2 (100) 0(0) 0(0) 2 (100)
PIC 67 (32) 7(18) 22(28) 38(42) Antitussive Effective 87 (67) 22 (78) 27 (68) 38 (62)
Lung cancer 2(1) 0 (0) 1() 1(1) Somewhat effective 16 (12) 3 (11) 2(5) 11 (18)
Interstitial pneumonia 6 (3) 2 (5) 1(1) 303) Ineffective 6(05) 00 3@ 30
Cardiogenic cough 2 (1) 0 (0) 2(3) 0 (0) Unknown 20(16) 3 (11) 8(20) 9(15)
Other 3(1) 0 (0) 1(D) 2(2) Expectorant Effective 52 (70) 8 (67) 20 (71) 24 (71)
Total, n 207 39 78 90 Somewhat effective 9 (12) 1(8) 2 (7) 5(15)
Ineffective 23) 0 (0) 14) 2 (6)
CVA, Cough variant asthma; GERD, gastro esophageal reflux disease; Unknown 11 (15) 325 518 3(8)
COPD, chronic obstructive lung disease; ARI, acute respiratory infection; Total, n 207 39 78 90
PIC, post-infection cough. Sinobronchial syndrome included postnasal
drip. Acute respiratory infection included common cold, influenza, acute ICS, Inhaled corticosteroid; LAMA, long-acting muscarinic antagonist;
tonsillitis, bronchiolitis, and pneumonitis. *Overlapping data. OCS, oral corticosteroid; PPI, proton-pump inhibitor. *Overlapping data.
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Table VII. Detection sensitivity and specificity of patient characteristics and time characteristics of cough in relation to disease.

Disease
Characteristic Detection, % BA CVA AC GERD COPD SBS ARI WC PIC LC 1P CC
Patient-related
Age: >65 Years Sensitivity 14 7 0 67 33 17 13 0 12 100 75 0
Specificity 83 83 84 85 84 84 83 84 82 85 85 84
Gender: Male Sensitivity 30 50 0 0 50 0 47 0 52 100 100 50
Specificity 51 54 53 53 54 52 54 53 57 54 55 54
Smoking status: Ever/current  Sensitivity 37 29 50 0 100 0 38 0 33 100 100 50
Specificity 61 61 62 61 64 61 62 62 60 63 64 62
With Pet Sensitivity 17 21 50 33 33 17 27 0 20 50 17 50
Specificity 76 77 77 77 77 77 79 77 74 77 71 77
Past history: Atopy Sensitivity 47 21 100 33 33 33 27 0 27 0 33 50
Specificity 73 69 71 70 70 70 69 70 69 70 70 70
Time-related
Daily variation Sensitivity 53 29 100 67 44 0 35 50 33 0
Specificity 64 61 62 61 61 63 64 62 60 62 62 61
Seasonal variation Sensitivity 83 33 0 33 25 0 31 0 33 0
Specificity 87 77 76 75 76 77 77 76 78 76 77 76

BA, Bronchial asthma; CVA, cough variant asthma; AC, atopic cough; GERD, gastro esophageal reflux disease; COPD, chronic obstructive lung
disease; SBS, sinobronchial syndrome; ARI, acute respiratory infection; WC, whooping cough; PIC, post-infection cough; LC, lung cancer; IP,

interstitial pneumonia; CC, cardiogenic cough.

Hospital Research Ethics Committees of those hospitals. The results of
our study were not directly disseminated to the study population. They
will be presented locally in order to educate medical staff on our
findings with the aim of changing practice to benefit our patients.

Results

Study participants. Demographics of the 418 patients are
presented in Table I, which shows participants who
developed cough regardless of age. There were slightly more
females than males. Smoking status, having a pet, and the
proportion of participants with atopy were similar to national
statistics during the same period of time, and these results
indicate that our data almost precisely represent the real-
world data of patients with cough in Japan.

Time characteristics of cough. The time characteristics of cough,
including daily variation, seasonal variation, and duration are
summarized in Table II. In total, 40% of our participants had a
cough which showed daily variation. Seasonal variation was
observed in 19% of valid responses. More participants developed
cough during the winter rather than the summer and almost 40%
of participants had a chronic cough.

Complications of cough, including wheezing, sputum
increase, pharyngeal discomfort, heartburn, anxiety,
frustration, insomnia, and exertional dyspnea are summarized
in Table III. Anxiety, frustration, and exertional dyspnea
were less frequently observed complications of cough. An
increase in sputum was the most commonly occurring
complication of cough.
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Triggers of cough, including talking, cigarette smoke,
house dust, meals, and the common cold are summarized in
Table IV. Our analysis showed that the common cold was the
most common trigger of cough. On the other hand, meal-
induced cough was only found in 10%.

Diagnosis and treatment. Final diagnoses following
treatment are summarized in Table V. When the duration of
cough was long, the proportion of several primary diseases
other than acute respiratory infection became greater.
Efficacy rates for treatments are summarized in Table VI.
[, Agonist or theophylline were effective in relieving cough
in all patients with CVA. H1 blocker or inhaled
corticosteroid were also effective in relieving cough in all
patients with atopic cough.

Disease-specific features. To identify factors affecting
diagnosis, sensitivity and specificity values were
calculated from 2x2 contingency tables (Tables VII and
VIII). Coughs in most patients with bronchial asthma had
seasonal variation and were accompanied by wheezing.
Patients with CVA and atopic cough did not have
wheezing. Coughs in all patients with atopic cough were
associated with a past history of atopy and daily variation;
moreover, they were worsened by talking. All patients with
GERD were female, suffered from heartburn, and their
coughs showed no daily or seasonal variation. All patients
with chronic obstructive lung disease (COPD), lung cancer
(LC), and interstitial pneumonia had history of smoking
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Table VIIL. Detection sensitivity and specificity of complications and triggers of cough in relation to disease.

Disease

Characteristic Detection, % BA CVA AC

GERD COPD SBS ARI WC PIC LC 1P CC

Complications of cough

Wheezing Sensitivity 70 0 0
Specificity 82 73 74
Increase of sputum Sensitivity 48 50 0
Specificity 63 62 61
Pharyngeal discomfort Sensitivity 21 29 0
Specificity 80 81 80
Heartburn Sensitivity 23 31 0
Specificity 77 78 71
Anxiety Sensitivity 28 43 50
Specificity 83 83 82
Frustration Sensitivity 19 7 50
Specificity 86 84 85
Insomnia Sensitivity 43 14 50
Specificity 80 76 71
Exertional dyspnea Sensitivity 21 0 50

Specificity 88 85 87
Triggers of cough

Talking Sensitivity 70 50 100
Specificity 45 41 43
Cigarette smoke Sensitivity 54 50 0
Specificity 67 66 65
House dust Sensitivity 79 88 50
Specificity 39 38 36
Meal Sensitivity 33 25 50
Specificity 87 84 84
Common cold Sensitivity 59 83 0

Specificity 33 36 34

33 50 0 14 0 23 0 0 50
74 75 74 69 74 73 75 74 75
33 80 83 32 0 31 100 33 50
61 62 62 58 61 57 62 61 61
3 17 0 22 0 17 0 0 50
80 80 79 81 80 79 80 79 80
100 50 0 16 100 21 0 50 50
78 78 71 74 78 76 71 78 78
67 17 50 9 0 10 50 0 100
82 81 82 77 81 78 82 81 82
67 33 33 12 0 9 50 0 50
86 86 86 84 85 82 85 85 85
33 17 0 18 100 22 0 0 50
71 77 76 74 77 76 76 76 71
33 17 0 13 0 12 0 17 100
87 86 86 86 86 86 86 86 87
33 80 67 40 100 65 50 40 100
41 43 43 35 42 46 42 42 43
100 67 67 48 0 41 100 25 100
66 66 66 69 65 68 66 65 66
100 100 33 63 0 58 100 20 0
37 37 36 36 36 34 37 35 36
0 0 0 11 0 13 0 0 0
83 83 83 81 84 80 83 83 84
33 83 50 67 100 70 0 50 100
34 35 34 49 35 37 34 34 35

BA, Bronchial asthma; CVA, cough variant asthma; AC, atopic cough; GERD, gastro esophageal reflux disease; COPD, chronic obstructive lung
disease; SBS, sinobronchial syndrome; ARI, acute respiratory infection; WC, whooping cough; PIC, post-infection cough; LC, lung cancer; IP,

interstitial pneumonia; CC, cardiogenic cough.

Table IX. Examples of questionnaires useful in the differential diagnosis of cough.

Diagnosis Questionnaire

Bronchial asthma Do you have a seasonal change in cough?
Do you have wheezing with cough?

Atopic cough Do you have an atopic disease with cough?
Do you have a daily change in cough?

GERD Do you have heartburn with cough?
Sinobronchial syndrome Does your sputum increase with cough?
Whooping cough Do you not sleep because of cough?
Cardiogenic cough Do you have exertional dyspnea with cough?

GERD, Gastro esophageal reflux disease.

tobacco. Coughs in patients with sinobronchial syndrome
occurred only in females and were not associated with any
complications, except for an increase of sputum. Patients
with whooping cough were bothered by cough interrupting

sleep and talking. All patients with cardiogenic cough had
exertional dyspnea. Finally, patients with acute respiratory
infection and post-infection cough had no defining
characteristics.
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Discussion

This study investigated the detailed characteristics of patients
who newly attended hospitals with any type of cough throughout
a defined study period, and the clinical manifestations of their
cough including duration, complications and triggers. The
strength of our study is that we were able to include patients
from all age groups and that many characteristics of the patients
were similar to the national statistics during the same period of
time. This means that our study precisely reflects the real-world
setting of cough patients in Japan. We found that some of the
patient characteristics, and the clinical manifestations of their
cough, were useful in diagnosing the cause of cough. Table IX
describes key questions which represent useful tools for the
outpatients clinic. To the best of our knowledge, this is one of
the largest multicenter studies to investigate the characteristics
of Japanese patients with cough.

Previous studies relating to chronic cough often excluded
patients with productive cough, abnormal chest X rays or
abnormal spirometry (9-11). In contrast, in the present study,
in order to avoid selection bias, we included patients with all
types of cough, without any specific exclusion criteria. This
may have increased the proportion of patients with cough
caused by infection. Indeed, the present study showed a
relatively high proportion of patients with acute respiratory
infection (32%) and post-infection cough (32%) compared to
previous studies (9-11). Moreover, it is difficult for clinicians
to diagnose an increase of sputum. This is partly because, as
a patient complaint, an increase of sputum is very subjective.
In addition, purulent sputum is not always induced by
bacterial infection (17). Therefore, it is difficult for clinicians
to deal with patients without a productive cough.

In the current study, we first evaluated the potential use of
patient characteristics and clinical manifestations when
diagnosing the causes of cough (Tables VII and VIII). Our
data showed that patient age (over 65 years) is an excellent
diagnostic tool with high sensitivity and high specificity for
patients with GERD, LC or interstitial pneumonia. Smoking
status was also useful in diagnosing COPD, LC, or interstitial
pneumonia. Smoking is well-established as the main risk
factor for COPD, LC and idiopathic pulmonary fibrosis (18-
20). Indeed, about 90% of patients with COPD, LC, and 41-
83% of patients with idiopathic pulmonary fibrosis had a
history of smoking (21-23).

Our study showed that in patients with GERD, cough was
accompanied by wheezing known to be specific to bronchial
asthma, COPD or cardiogenic cough (Table VIII). However,
it has been reported that patients with GERD often have
wheezing (24). Therefore, clinicians should pay particular
attention to cough with wheezing.

Triggers of cough, including talking, cigarette smoke,
house dust, meals, and the common cold were shown to be
less important in diagnosis. This is because a range of
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different diseases can cause cough due to these factors. This
might be partly because sensitivity of the cough reflex is
enhanced regardless of the cause in many patients. Cough
reflex is mediated by two classes of sensory neurons which
respond to mechanical stimuli and chemical stimuli such as
capsaicin and bradykinin to varying degrees (25). Indeed,
cough reflex sensitivity is enhanced in patients with several
diseases (25-30). Therefore, clinicians should also pay
special attention to the triggers of cough.

Our study has some limitations which need to be considered.
Firstly, the proportion of patients with some underlying causes,
for example CVA, atopic cough, and GERD, was small relative
to the study population; this was mostly because in order to
avoid selection bias, we included patients with all types of
cough, without any specific exclusion criteria (Table V).
However, a previous article also reported that these underlying
causes only represent a small proportion of patients with cough
(1), as reported for our current study cohort. This means that
our study accurately represents the real-world data of patients
with any type of cough who visit hospitals in Japan. Another
limitation of our study is that CVA was underestimated because
of the relatively small number of prescriptions of
bronchodilators. It is believed that cough improves naturally in
patients with CVA without the need for bronchodilators.
Finally, our questionnaire did not include questions focused
upon the nature of the sputum or some other triggers of cough
such as perfume or working exposure.

In conclusion, described the underlying causes of cough
in Japanese patients. Furthermore, our work identified
clinical factors which represent useful tools for diagnosing
the cause of cough. The results of our study might help
clinicians diagnose the cause of cough in a more accurate
manner, which would then lead to administration of an
appropriate treatment. Further prospective studies are now
needed to confirm the results of our study.
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