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Abstract

Objectives: To evaluate the prevalence of significant pulmonary diseases among Chinese adult patients
presenting with persistent cough lasting for 3 weeks or more in primary care in Hong Kong.

Methods: Based on the data generated from the hospital authority clinical data analysis and reporting system,
880 Chinese adult patients who presented with cough as the predominant symptom lasting for 3 weeks or more in
two general out-patient clinics in Hong Kong from 1st January 2017 to 31st December 2017 were included in this
study. We have evaluated the prevalence of significant pulmonary diseases including lung cancer, non-tuberculosis
pneumonia, pulmonary tuberculosis, asthma, bronchiectasis, chronic obstructive pulmonary disease and interstitial
lung diseases among the subjects. The proportions of positive pulmonary investigation findings arranged in the
study sites and the associated factors for significant pulmonary diseases were also analysed.

Results: The prevalence of significant pulmonary diseases among the studied subjects was 19.2% (169/880).
The proportions of positive investigation findings among those with investigations done were 32.0%, 24.7%, 6.2%
and 36.7% for chest radiograph, sputum for bacterial culture, sputum for acid-fast bacilli culture and spirometry
respectively. The presence of red flag symptoms (OR 3.01, p<0.001), history of other chronic lung diseases (OR
6.82, p<0.001) and older age (OR 1.02, p=0.010) had strong associations with significant pulmonary diseases.

Conclusion: One fifth of the studied subjects had significant pulmonary diseases. Comprehensive clinical
evaluation was warranted in these patients for timely detection and intervention of underlying significant pulmonary
diseases.
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pulmonary disease; Bronchiectasis, Pneumonia; Pulmonary tuberculosis; Lung cancer

Introduction
Cough is one of the commonest complaints encountered by primary 

care physicians. As reported by the Hong Kong primary care 
morbidity survey 2007-2008, cough related complaints ranked the first 
among all the physical episodic complaints in general practice [1]. 
Chronic cough is one of the most common indications for referral and 
accounts for 10% of respiratory referrals to secondary care [2]. It had a 
high global prevalence of 9.6% in general adult populations according 
to a study in 2015 [3].

Current clinical guidelines define subacute cough as having a cough 
lasting 3 to 8 weeks while chronic cough using cut off duration of 8 
weeks [4-6]. Both pulmonary and non-pulmonary disorders can cause 
persistent cough. Common pulmonary conditions include asthma, post 
infectious cough, Chronic Obstructive Pulmonary Disease (COPD) 
and eosinophilic bronchitis [7-10]. Common non pulmonary causes 
include upper airway cough syndrome (chronic rhinitis, chronic 
sinusitis and rhinosinusitis), Gastro Esophageal Reflux Disease 
(GERD) and cough following use of Angiotensin Converting Enzyme 
Inhibitors (ACEI). 40% of patients being seen in secondary care were 
diagnosed to have unexplained chronic cough [11].

Significant pulmonary diseases are pulmonary conditions that are 
not self-limiting and cause substantial morbidity or even mortality. 
These include lung cancer; communicable pulmonary conditions 
namely lower respiratory tract infection and pulmonary tuberculosis, 
chronic lung diseases including asthma, bronchiectasis, COPD and 
Interstitial Lung Diseases (ILD) [12]. 
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The prevalence of these conditions in patients presented with sub-
acute or chronic cough is highly variable among different regions. 
The prevalence of COPD, asthma, bronchiectasis and ILD among 
adults with chronic cough was 6.5%-26.4%, 12.0%-36.0%, 
0.2%-8.0% and 8.0% respectively according to various 
international studies [13-15]. Lung cancer was shown to be the cause 
in less than 2% of patients who presented with chronic cough [16]. A 
Korean survey showed that the prevalence of pulmonary 
tuberculosis among patients with sub-acute and chronic cough was 
4.8% and 8.8% respectively [17]. Studies which evaluated the 
prevalence of chest infections caused by other microorganisms 
among patients with chronic cough were lacking.
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For the evaluation of patients with subacute cough, the American
College of Chest Physicians (ACCP) guidelines recommend to first
determine whether it is a post infectious cough (e.g. pneumonia, acute
bronchitis or tuberculosis), a new onset or exacerbation of pre-existing
conditions (e.g. asthma, chronic bronchitis, upper airway cough
syndrome and GERD) or a non-infectious cough. According to the
American thoracic society and the Infectious Diseases Society of
America (IDSA) guidelines, chest radiography is required as a routine
evaluation for the diagnosis of community acquired pneumonia [18].
Although sputum for bacterial culture is optional for patients who are
being managed as outpatients, obtaining sputum for culture can
optimize the selection of an appropriate antibiotic [19]. For patients
presented with chronic cough, both the British Thoracic Society (BTS)
and ACCP guidelines suggest chest radiography and spirometry as
initial investigations. Sputum smears and cultures for Acid Fast Bacilli
(AFB) should be obtained for patients who live in areas with a high
prevalence of pulmonary tuberculosis. If the initial investigations are
normal, referral to a specialist centre for further evaluations such as
bronchoscopy and high resolution computed tomography of the thorax
is indicated.

Studies have consistently shown that smoking is the most important
risk factor for significant respiratory tract disorders including lung
cancer, COPD, pulmonary tuberculosis, pneumonia, ILD and other
chronic lung diseases [20-23]. Alcoholism increases the risk of
community acquired pneumonia and pulmonary tuberculosis but
whether alcohol consumption increases the risk of lung cancer remains
controversial [24]. Older age was shown to be a risk factor of
significant pulmonary diseases in patients with chronic cough, in
particular pneumonia, pulmonary tuberculosis and ILD [25]. Female
has increased risk for asthma whereas male gender has increased risk
for pulmonary tuberculosis and ILD [26]. Socioeconomic status is
inversely related to the risks of developing COPD and pulmonary
tuberculosis [27]. Patients with neurological disorders (i.e. stroke,
dementia, Parkinson's disease and epilepsy) and chronic lung diseases
have increased risk of pneumonia. Other comorbid conditions that
weaken the immune system such as diabetes mellitus, chronic kidney
and liver diseases and cancer are associated with increased risk of
chest infection and pulmonary tuberculosis [28]. A personal history of
cancer also raises the possibility of metastatic cancer involving the
lung causing persistent cough.

Several red flag respiratory symptoms are well known to have
associations with underlying significant pulmonary diseases.
Haemoptysis, shortness of breath and weight loss were present in 3%,
15%-17% and 6%-10% of primary care patients diagnosed with lung
cancer respectively [29]. Pneumonia caused 10% of hemoptysis while
pulmonary tuberculosis accounted for 8% [30]. Shortness of breath
was reported in approximately 90% of patients with ILD, 70% with
COPD and 31% with asthma [31-33]. Fever, shortness of breath,
weight loss and hemoptysis were the presenting complaints of 80.2%,
41.0%, 37.2% and 28.8% of patients who were diagnosed with
pulmonary tuberculosis [34].

Sub-acute and chronic cough are largely benign conditions but may
also be caused by significant respiratory tract pathologies that must
not be missed. To our knowledge, there was no published data
regarding the prevalence of significant pulmonary diseases among
Chinese adult patients presenting with persistent cough in primary
care in our locality.

This study aimed to identify the prevalence of significant
pulmonary diseases namely lung cancer, non-tuberculosis pneumonia,

pulmonary tuberculosis, asthma, bronchiectasis, COPD and ILD
among Chinese adult patients presenting with persistent cough lasting
for 3 weeks or more in primary care. The proportions of positive
pulmonary investigation findings, including chest radiograph, sputum
culture and spirometry arranged in the study sites and the associated
risk factors of significant pulmonary diseases would also be analysed.
As there were variations among the existing international guidelines
while local guidelines for persistent cough were lacking, the results
from our study would be useful for revising the evaluation algorithm,
optimizing management and quality of care for patients suffering from
persistent cough in primary care in Hong Kong.

Materials and Methods

Study design
This was a pilot cross sectional study carried out in two General

Out-Patient Clinics (GOPCs) in Hong Kong under hospital authority’s
management. The hospital authority is a statutory body that provides
public healthcare services to Hong Kong citizens through hospitals,
special clinics, general out-patient clinics and community out-reach
services. These two GOPCs provided primary care with about 140,000
doctor consultation attendances for a wide spectrum of episodic and
chronic diseases annually. All patients attending the GOPCs presented
with cough as the sole or predominant symptom lasting for 3 weeks or
more attending the study sites from 1st January 2017 to 31st December
2017 would be included. The inclusion and exclusion criteria were
summarized as below:

Inclusion criteria

• Patients presented with cough as the sole or predominant symptom
lasting for 3 weeks or more attending the study sites from 1 January
2017 to 31 December 2017.

Exclusion criteria

• Patients aged below 18 years old.
• Non-Chinese patients.
• Patients with cough duration less than 3 weeks or not specified.

The International Classification of Primary Care (ICPC), a coding
method for primary care encounters, allows for the coding of patient’s
reason for encounter, the problems or diagnoses managed and primary
care interventions. A list of patients with ICPC code R05 (Cough)
fulfilling the inclusion criteria was generated from the hospital
authority clinical data analysis and reporting system. Medical records
of the consultations related to the cough episode in the study sites and
secondary care (if patient had been referred) were reviewed for
analysis.

Procedure
Collected variables included age, gender, duration of cough upon

first consultation, current smoking and drinking status, socioeconomic
status, presence of red flag symptoms including hemoptysis, shortness
of breath, fever and weight loss, co-morbidities including history of
chronic lung, kidney and liver diseases, diabetes, malignancy and
neurological diseases including stroke, dementia, Parkinson's disease
and epilepsy. Collected investigation results arranged in the study sites
included chest radiograph, sputum culture for bacteria and AFB and
spirometry. The identified diagnoses for the cough were classified into
non-tuberculosis pneumonia, pulmonary tuberculosis, COPD, asthma,
bronchiectasis, ILD, lung cancer, other pulmonary diseases and non-
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respiratory causes with the diagnoses documented. The identified
significant pulmonary diseases would be further categorized into
newly diagnosed or exacerbation of underlying chronic lung diseases.
For patients with no diagnosis established, their outcomes would also
be recorded.

The findings of investigations arranged in both primary and
secondary care would be reviewed for the establishment of diagnosis.
Non-tuberculosis pneumonia was diagnosed when the clinical or
investigations findings were suggestive of chest infection. Patients
with chest radiographs showing infective changes along with positive
sputum culture for non-tuberculous mycobacteria were also classified
as non-tuberculosis pneumonia. Patients with positive sputum culture
for mycobacterium tuberculosis were diagnosed with pulmonary
tuberculosis. The diagnoses of COPD needed to be confirmed by
spirometry whereas bronchiectasis and ILD by computed tomography
of the thorax [35,36]. Asthma was diagnosed when patients exhibit
respiratory symptoms consistent with asthma combined with
confirmative spirometry findings [37]. The diagnosis of lung cancer
was established by histopathology or imaging studies in patients who
refused invasive investigations.

Positive chest radiography findings were defined as chest
radiographs suggestive of any of the following conditions: Active
pulmonary tuberculosis, pneumonia, emphysema, bronchiectasis, lung
cancer or other new onset lung diseases as reported by the radiologists.
Positive sputum culture results were defined as a positive growth of
bacteria. Positive spirometry results were those demonstrating an
obstructive pattern, defined as post bronchodilator Forced Expiratory
Volume in one second (FEV1)/Forced Vital Capacity (FVC) ratio
smaller than 0.70 with or without bronchodilator reversibility or a
restrictive pattern, defined as FEV1/FVC ratio equals to or greater than
0.70 and FVC less than 80% predicted.

Outcomes
Primary outcome was the prevalence of significant pulmonary

diseases including lung cancer, non-tuberculosis pneumonia,
pulmonary tuberculosis, asthma, bronchiectasis, chronic obstructive
pulmonary disease and interstitial lung diseases among Chinese adult
patients presenting with persistent cough lasting 3 weeks or more in
the two GOPCs. Secondary outcomes were the proportions of patients
with positive pulmonary investigation findings, namely chest
radiograph, sputum for bacterial and AFB culture and spirometry
arranged in the study sites and the associated factors for significant
pulmonary diseases.

Sample size calculation
The prevalence of significant pulmonary diseases among Chinese

adult patients with persistent cough in primary care was lacking both
locally and internationally. Hence, we opted to employ the data from a
multicenter survey published in China in 2013 where the population
was ethnically similar to our population though the study was carried
out in secondary care. The prevalence of the commonest significant
pulmonary disease among patients with chronic cough i.e. asthma with
a prevalence of 32.6% was chosen to produce the most conservative
sample size. By using a computerized sample size calculator with the
assumptions of 5% precision, 32.6% prevalence and infinite
population size, the estimated sample size was at least 338 in order to
achieve 95% confidence interval. In this study, all eligible patients

were included to increase the precision of the estimates and to
maximize the chance of detecting statistically significant findings.

Statistical analysis
SPSS (version 21) was used for statistical analysis. Continuous

variables would be presented as means ± Standard Deviation (SD) and
compared with student’s t-test. Skewed data would be presented in
median and compared with Mann-Whitney test. Categorical variables
would be presented as percentages and compared with Chi-square test
or Fisher’s exact test. Age, gender, smoking, alcoholism,
socioeconomic status, history of chronic lung, kidney, liver,
neurological diseases, diabetes, malignancy and the presence of red
flag symptoms were known associated factors of significant
pulmonary diseases according to the literature. These factors were
included as independent variables in the logistic regression model for
control of confounding effects. A p-value of less than 0.05 would be
considered statistically significant.

Results

Study population
There were 1634 consultations coded with ICPC code R05 (Cough)

within the study period. 398 consultations were excluded as they were
coded for the same episode of cough. 356 patients were excluded
according to the exclusion criteria as shown in Figure 1. A total of 880
patients were included in the final analysis.

Figure 1: Flow chart on subject selection.

The demographic and clinical characteristics of the subjects were
shown in Table 1. The mean age of our patients was 61.1 years in
which 517 (58.8%) were female. The median duration of cough was 4
weeks. 10.5% and 2.6% of patients were current smokers and chronic
drinkers respectively. 14.2% of our patients were receiving
comprehensive social security allowance. More than one fifth (22.8%)
of patients had red flag symptoms. 9.7% of patients had history of
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chronic lung diseases in which near half of the patients had asthma
(4.5%).

Number (%)

Age (years)

Mean 61.1 (SD 13.5)

<30 26 (2.9)

30-39 37 (4.2)

40-49 82 (9.3)

50-59 227 (25.8)

60-69 297 (33.8)

70-79 139 (15.8)

≥ 80 72 (8.2)

Sex

Male 363 (41.2)

Female 517 (58.8)

Duration of cough (weeks) Median 4

3-7 (sub-acute) 551 (62.6)

≥ 8 (chronic) 329 (37.4)

Smoking status

Non smoker 679 (77.2)

Ex-smoker 106 (12)

Current smoker 92 (10.5)

Unknown 3 (0.3)

Drinking status

Non-drinker 737 (83.8)

Ex-drinker 6 (0.7)

Social drinker 82 (9.3)

Chronic drinker 23 (2.6)

Unknown 32 (3.6)

Socioeconomic status

Not on CSSA 752 (85.5)

On CSSA 125 (14.2)

Unknown 3 (0.3)

Presence of red flag symptoms

Yes 201 (22.8)

Haemoptysis 60 (6.8)

Shortness of breath 80 (9.1)

Fever 51 (5.8)
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Weight loss 37 (4.2)

No 674 (76.6)

Not documented 5 (0.6)

History of chronic lung disease

Yes 85 (9.7)

Asthma 40 (4.6)

Bronchiectasis 13 (1.5)

COPD 8 (0.9)

Lung cancer 3 (0.3)

ILD (Pneumoconiosis) 1 (0.1)

Pulmonary fibrosis 2 (0.2)

Pulmonary tuberculosis 18 (2.1)

No 795 (0.3)

History of chronic kidney disease

Yes 51 (5.8)

No 829 (94.2)

History of chronic liver disease

Yes 48 (5.5)

No 832 (94.5)

History of diabetes

Yes 138 (15.7)

No 742 (84.3)

History of malignancy

Yes 60 (6.8)

No 820 (93.2)

History of neurological disease

Yes 39 (4.4)

No 841 (95.6)

Note: CSSA: Comprehensive Social Security Allowance, COPD: Chronic Obstructive Pulmonary Disease, ILD: Interstitial Lung Diseases

Prevalence of significant pulmonary diseases and other 
conditions

169 (19.2%) patients with persistent cough lasting 3 weeks or more 
were found to have significant pulmonary diseases in which 16.1%
were newly diagnosed. The majority of patients were diagnosed with 
non-tuberculosis pneumonia (10.8%). The prevalence of asthma, 
bronchiectasis, COPD and ILD (pneumoconiosis) was 3.3%, 2.2%, 
1.9% and 0.1% respectively. 0.3% of our patients were confirmed to 
have pulmonary tuberculosis and 0.6% was diagnosed to have lung 
cancer (Table 2).

About one fourth (22.2%) of patients was clinically diagnosed to 
have other pulmonary diseases in which most of them were diagnosed 
with bronchitis (12.3%) followed by post viral cough (6.5%). 2.4%
had abnormal chest radiograph undergoing work up in secondary care. 
Non respiratory causes were clinically diagnosed in 15.9% patients 
and most of them were diagnosed with allergic rhinitis with post nasal 
drip (9.8%). 42.7% (376) of patients had no diagnosis established in 
which majority (32.0%) had their cough subsided during the review 
period.
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Diagnosis No. of patients (%)

Significant pulmonary diseases

Newly diagnosed significant pulmonary diseases

169 (19.2)

142 (16.1)

Non tuberculosis pneumonia 95 (10.8)

COPD 16 (1.8)

Bronchiectasis 12 (1.4)

Asthma 11 (1.2)

Lung cancer 5 (0.6)

Pulmonary tuberculosis 3 (0.3)

Exacerbation of underlying chronic lung diseases 27 (3.1)

Asthma 18 (2.1)

Bronchiectasis 7 (0.8)

COPD 1 (0.1)

ILD (Pneumoconiosis) 1 (0.1)

Other pulmonary diseases 195 (22.2)

Bronchitis 108 (12.3)

Post viral cough 57 (6.5)

Allergic airways 4 (0.5)

Post pneumonia cough 3 (0.3)

Smoker’s cough 2 (0.2)

Lung opacity on chest radiograph# 14 (1.6)

Lung nodule on chest radiograph# 5 (0.6)

Pleural effusion# 2 (0.2)

Non respiratory causes 140 (15.9)

Allergic rhinitis with post-nasal drip 86 (9.8)

ACEI induced cough 37 (4.2)

Gastro esophageal reflux syndrome 12 (1.3)

Congestive heart failure 5 (0.6)

No cause established 376 (42.7)

Patients with cough subsided 282 (32.0)

Patients lost to follow up 53 (6.0)

Patients with normal initial investigation and pending assessment by secondary
care

40 (4.6)

Patient with persistent cough but refused workup 1 (0.1)

Note: #Abnormalities undergoing work up in secondary care, COPD: Chronic Obstructive Pulmonary Disease, ILD: Interstitial Lung Diseases, ACEI: Angiotensin
Converting Enzyme Inhibitors

Table 2: Prevalence of significant pulmonary diseases and other conditions (N=880).
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Proportion of patients with positive pulmonary
investigation findings

Chest radiograph, sputum for bacterial culture, sputum for AFB
culture and spirometry were arranged in the study sites and performed
in 596 (67.7%), 377 (42.8%), 354 (40.2%) and 30 (3.4%) patients

respectively. Among the patients with the respective investigations
performed, 32.0% had positive findings of new onset lung diseases in
chest radiograph, 24.7% and 6.2% had positive sputum bacterial and
AFB culture and 36.7% had abnormal spirometry results (Table 3).

Investigations No. of patients (%)

Chest radiograph (N=596)

Positive 191 (32)

Infective changes 84 (14.1)

Lung opacities 37 (6.2)

Bronchitic changes 34 (5.7)

Hyperinflated lungs 14 (2.4)

Bronchiectatic changes 8 (1.3)

Lung nodule(s) 8 (1.3)

Lung mass 3 (0.5)

Pleural effusion 3 (0.5)

Negative 405 (68)

Sputum bacterial culture (N=377)

Positive (sub group with culture results)* 93 (24.7)

Haemophilus influenzae 47 (12.5)

Staphylococcus aureus 17 (4.5)

Pseudomonas aeruginosa 17 (4.5)

Moraxella catarrhalis 13 (3.4)

Klebsiella pneumoniae 8 (2.1)

Streptococcus pneumoniae 7 (1.9)

Negative 284 (75.3)

Sputum AFB culture (N=354)

Positive 22 (6.2)

Mycobacterium tuberculosis 3 (0.8)

Non-tuberculous mycobacteria 19 (5.4)

Negative 332 (93.8)

Spirometry (N=30)

Positive 11 (36.7)

FEV1/FVC <0.70 without bronchodilator reversibility 9 (30)

FEV1/FVC <0.70 with bronchodilator reversibility 2 (6.7)

FEV1/FVC ≥ 0.70, FVC <80% predicted 0 (0)

Negative (FEV1/FVC ≥ 0.70, FVC >80% predicted) 19 (63.3)

Note: *16 patients had positive culture for 2 organisms, AFB: Acid Fast Bacilli, FEV1: Forced Expiratory Volume in One Second, FVC: Forced Vital Capacity
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Factors associated with significant pulmonary diseases
   846 patients with no missing demographic or clinical data 
were included for analysis of factors associated with significant 
pulmonary diseases in the logistic regression. 

   The results revealed that the presence of red flag symptoms (OR 
3.01, p<0.001), a history of other chronic lung diseases (OR 
6.82, p<0.001) and older age (OR 1.02, p=0.010) had strong 
associations with significant pulmonary diseases (Table 4).

Associated factors OR 95% CI P value

Age 1.02 1.01-1.04 0.010*

Male 0.85 0.55-1.32 0.477

Duration of cough 1.00 1.00- 1.01 0.457

Smoking status

Ex-smoker 1.12 0.65-2.39 0.514

Current smoker 1.78 0.91-3.35 0.093

Drinking status

Social drinker 0.93 0.46-1.91 0.852

Chronic drinker 2.55 0.92-7.12 0.074

Socioeconomic status

On CSSA 1.56 0.93-2.60 0.092

Presence of red flag symptoms 3.01 2.01-4.50 <0.001*

History of chronic lung disease 6.82 4.02-11.58 <0.001*

History of chronic kidney disease 1.28 0.60-2.76 0.527

History of chronic liver disease 1.33 0.61-2.92 0.479

History of diabetes 0.99 0.59-1.67 0.980

History of malignancy 0.97 0.46-2.04 0.925

History of neurological disease 0.75 0.31-1.81 0.520

Note: OR: Odd Ratio; CI: Confidence Interval; CSSA: Comprehensive Social Security Assistance

Discussion
In our study, almost one fifth (19.2%) of patients presented with 

persistent cough lasting for 3 weeks or more had significant pulmonary 
diseases. The high prevalence of chest infection (10.8%) among our 
patients demonstrated that it is an important diagnosis to be considered 
in evaluation of patients with persistent cough in primary care. Our 
results showed comparable prevalence of bronchiectasis (2.2% vs. 
0.2%-8.0%) and lung cancer (0.6% vs. ≤ 2%) to the other studies 
conducted in China and the United States. However, when compared 
with other international studies, our study reported a much lower 
prevalence of COPD (1.9% vs. 6.5%-26.4%), asthma (3.3% 
vs. 12.0%-36.0%), pulmonary tuberculosis (0.3% vs. 6.8%) and ILD 
(0.1% vs 8.0%). This could be explained by the difference in study 
population where the results from former studies were generated from 
data retrieved from secondary care. Besides, compared to the former 
studies which had higher prevalence of current smokers 
(23.9%-48.2%) and ex-smokers (15.1%-36.1%), our study population 
had a lower prevalence of current smokers (10.5%) and ex-smokers 

(12.0%). Furthermore, studies that reported high prevalence of asthma 
and COPD were carried out in countries, namely China, Sudan and 
Korea which might have higher air pollution levels caused by heavy 
industries compared to Hong Kong. These would also contribute 
to the difference in prevalence of the above mentioned significant 
pulmonary diseases between our study and former studies. 42.7% of 
our patients had no diagnosis established for the persistent cough 
lasting 3 weeks or more which was comparable to the previous 
findings of 40% of chronic cough patients with unexplained cause.

About one third of patients who had investigations performed had 
positive findings for chest radiography (32.0%) and spirometry 
(36.7%). This supported the recommendations by international 
guidelines that chest radiography and spirometry should be arranged 
as initial investigations for patients with sub-acute or chronic cough. It 
might be worthwhile to mention that the reason for the small 
proportion of our patients (3.4%) undergoing spirometry was that this 
investigation was ordered solely for patients with persistent shortness
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of breath after active infection was excluded and some patients with 
mild symptoms might not attend our clinic for follow up after the 
active infection was treated. Moreover, some patients who fit into 
these criteria were already known to have asthma or COPD; hence, 
spirometry was not rearranged. The proportion of patients with 
positive sputum bacterial and AFB culture was 24.7% and 6.2%
respectively among patients with sputum saved. 10.6% (93/880) of all 
patients with persistent cough had positive sputum bacterial culture 
results. This implied that the test was warranted as a positive result 
together with the sensitivity test could guide physicians for 
appropriate antibiotic treatment. Although a relatively smaller 
proportion (2.5%) of all patients with persistent cough had positive 
AFB culture results, early diagnosis of Mycobacterium tuberculosis 
and non-tuberculous mycobacteria is crucial as they could both cause 
significant morbidity and mortality with the former being highly 
contagious. This supported the need of performing the test for patients 
with persistent cough in our locality. 6.0% and 0.1% of all patients 
were lost to follow up and refused workup respectively; this might 
result in an underestimationn of the proportion of positive investigation 
results and prevalence of significant pulmonary diseases.

In keeping with the findings of various studies, older age, a history 
of chronic lung diseases and the presence of red flag symptoms were 
significantly associated with significant pulmonary diseases. Thus, 
particular attention should be paid with the presence of the above 
clinical history during the evaluation of patients with persistent cough. 
Other factors including smoking, alcoholism, gender, socioeconomic 
status, history of neurological disease, diabetes mellitus, chronic 
kidney disease, chronic liver disease and malignancy were not found 
to be associated with significant pulmonary diseases as compared with 
other studies. This could be attributed to the fact that only a small 
number of our patients were smokers, drinkers or had a history of the 
above chronic diseases and therefore a significant association could 
not be generated in the analysis. Different gender was observed to 
have increased risks of different significant pulmonary diseases in 
former studies. This could explain the discrepancy when compared 
with our results as our study analysed significant pulmonary diseases 
collectively. The differences in living standard and general health 
status of the CSSA and non-CSSA recipients might not solely depend 
on whether the patients were receiving CSSA due to current financial 
adversity but also other socioeconomic factors which were not 
retrievable in this retrospective study. Besides, the majority of our 
diabetic patients had good diabetic control; they might not be more 
prone to significant infectious pulmonary diseases which were caused 
by weakened immunity.

Our study was the first study to show the prevalence of significant 
pulmonary diseases in Chinese adult patients presenting with 
persistent cough in primary care in Hong Kong. We have 
demonstrated that about one fifth of patients with persistent cough had 
significant pulmonary diseases. Our data also showed that a 
considerable proportion of patients who had undergone chest 
radiography, spirometry and sputum bacterial culture had positive 
findings. Although the number of patients with positive AFB sputum 
culture might seem small, it should still be obtained for patients with 
persistent cough in our locality as there was a high prevalence of 
pulmonary tuberculosis in Hong Kong. At present, doctors might be 
following different international guidelines on the management of 
persistent cough as there were no clear local guidelines available. Our 
study findings provide evidence based guidance on the diagnostic 
approach to the management of patients with persistent cough. We 
recommend that chest radiography, sputum for bacterial and AFB

culture should be done for all patients with persistent cough lasting for 
3 weeks or more after exclusion of non-respiratory causes while 
spirometry should be arranged early after active pulmonary infection 
is excluded.

Limitations
There were several limitations in this study. Firstly, some patients 

who presented with persistent cough lasting for 3 weeks or more 
might not be coded with ICPC code R05 and hence were not included 
in our retrospective study. Besides, a minute number of patients 
(0.6%) did not have red flag symptoms documented in the 
consultation notes which could lead to misclassification bias. 
Prospective study with implementation of standardized protocols for 
data collection would have the advantage of minimizing potential 
sources of bias. Secondly, subjects were recruited from two GOPCs in 
a local district which limited the generalizability of our results to the 
whole population of Hong Kong. Thirdly, a small number of patients 
were lost to follow up (6%) or refused investigations (0.1%) despite 
clinically indicated. Therefore, the proportion of positive investigation 
results and prevalence of significant pulmonary diseases might be 
underestimated. As mentioned in the discussion section, the diagnosis 
of chronic lung diseases might also be underestimated as some 
patients with active lung infection treated might not attend our clinics 
again to follow up for mild chronic lung symptoms. Finally, the 
sample sizes of some of the associated factors might be too small to 
generate a significant association in our analysis. Further studies with 
larger sample size are required to arrive at more precise estimates 
[36,37].

Conclusion
Our study demonstrated that about one fifth of patients presented 

with persistent cough lasting for 3 weeks or more had significant 
pulmonary diseases in primary care. Significant proportions of 
patients had positive initial investigation findings. The presence of red 
flag symptoms, having a history of other chronic lung diseases and 
being older were significant associated factors. This illustrated that 
comprehensive clinical evaluation including detailed history, chest 
radiograph, sputum bacterial and AFB culture and spirometry was 
warranted in these patients for timely detection and intervention of 
underlying significant pulmonary diseases.
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