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ABSTRACT

Background: Chronic respiratory diseases are becoming a challenge to public health due to its high morbidity and
mortality. Most of these diseases are preceded by variable periods of chronic respiratory symptoms. If chronic
respiratory symptoms can be diagnosed and managed properly and timely, we can reduce the incidence and
complication of chronic respiratory diseases.

Methods: A community based cross sectional survey was conducted in 20 electoral wards of Calicut corporation of
Northern Kerala among the adult resident population of 20-70 years to assess the prevalence of chronic respiratory
symptoms such as chronic cough, phlegm, wheezing, breathlessness and nasal allergy and the factors associated with
these chronic symptoms. The information was collected from 1384 eligible subjects selected by cluster sampling
using British research council respiratory questionnaire.

Results: About 9.2% (n=95) of study population had at-least one of the chronic respiratory symptoms. 1.8% (n=19)
had all the chronic respiratory symptoms. Prevalence of various chronic respiratory symptoms was chronic cough
(8.7%), Phlegm (14.3%), wheezing (8.5%), breathlessness (2.2%) and nasal allergy (14.5%). Advancing age, current
smoking, family history and past history of various respiratory diseases are significantly associated with the
development of chronic respiratory symptoms. Female gender, longer duration of stay in Calicut corporation and
regular alcoholism were significantly associated with chronic phlegm in the study population. Wheezing,
breathlessness and chronic nasal allergy was significantly higher among lower socio economic status.

Conclusions: Prevalence of chronic respiratory symptoms is high among the urban population of Northern Kerala.
Older age group, smoking, past and family history of respiratory diseases are the major risk factors associated with
these respiratory symptoms.
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INTRODUCTION

With the advent of antibiotics in 1940s, the importance of
acute respiratory tract infection as a cause of high
mortality and morbidity, declined rapidly in developed
countries and also it is decreasing in developing
countries. However the burden of chronic diseases of
respiratory system is increasing day by day. Tobacco

smoking, socio economic development, urbanization,
associated life style changes and resulting increase in air
pollution are undoubtedly the underlying causative
factors. Apart from the discomfort of the symptoms and
the prolonged treatment, chronic respiratory diseases are
associated with a variety of serious complications, which
result in high treatment costs, reduced quality of life,
reduced productivity, and shortened life expectancy.
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According to the report ‘Respiratory disease in the world:
realities of today-opportunities for tomorrow’ five
conditions that primarily contribute to the global burden
of respiratory disease are asthma, chronic obstructive
pulmonary disease, acute respiratory infections,
tuberculosis, and lung cancer.* According to this report
chronic obstructive pulmonary diseases (COPD) affect
more than 200 million people and is the fourth leading
cause of death in the world. COPD is the only major
disease that is increasing in prevalence worldwide and on
all continents. Asthma affects about 235 million people
worldwide. According to WHO estimates, 65 million
people have moderate to severe COPD. More than 3
million people died of COPD in 2005, which corresponds
to 5% of all deaths globally.?

In India, chronic respiratory diseases account for 7% of
deaths and 3% loss of disability adjusted life years
(DALYsS).® According to a multi-centric study conducted
by Jindal, the national burden of asthma and chronic
bronchitis was estimated at respectively 17.23 and 14.84
million.* In the future nearly all population growth
worldwide will take place in urban areas of developing
countries.  With the inadequate public health
infrastructure and rising poverty levels in urban areas,
chronic respiratory diseases are going to be one of the
major threats in future.

Most of the epidemiological studies measured the
prevalence of respiratory diseases either by measuring the
proportion of population having chronic respiratory
symptoms such as chronic cough, phlegm, breathlessness
and wheezing or by measuring the proportion of
population having air flow limitation.? People may have
respiratory symptoms such as chronic cough and phlegm
before developing airflow limitation. Many of the
prevalence data regarding chronic respiratory diseases are
under reported due to this fact. According to a survey
conducted by WHO in 76 primary health centers of nine
countries, respiratory symptoms are among the major
causes of consultation at primary health care centers.®

There is a dearth of basic data pertaining to the
prevalence of chronic respiratory diseases in Kerala and
so it is difficult to ascertain the increase or decrease in
prevalence of such diseases over a period of time. Most
of the studies conducted were confined to various
occupational groups. Thus the present study was
conducted in Calicut city, which is one of the major
centres for trade and commerce in Kerala to assess the
prevalence of chronic respiratory symptoms among the
resident population of 20-70 years age group in Calicut
corporation.

Obijectives were to estimate the prevalence of Chronic
respiratory symptoms such as chronic cough, chronic
phlegm, breathlessness, wheezing and nasal allergy
among the resident population of 20-70 years age group
in Calicut corporation and to find out the factors

associated with these chronic respiratory symptoms
among the study population.

METHODS
Study design: Descriptive cross-sectional

Study setting: Calicut Corporation located in the west
coast of Kerala.

Study period: January 2004-December 2004
Study population

All residents in the age group of 20-70 years who were
residing in Calicut corporation. People who are staying in
the corporation for more than 6 months were considered
as residents and included in the study. Those who could
not trace after 3visits and those were not willing to
participate in the study were excluded from the study.

Sampling technique

Cluster sampling was used. Electoral wards were selected
as clusters. Calicut Corporation had 51 electoral wards.
20 electoral wards were selected based on probability
proportionate to size (PPS).

Sample size

A study conducted by Kerala Sasthra sahithya parishad,
reported the prevalence of chronic respiratory disease in
Kerala as 14.3%.” Based on this data and using the
formula 3.84xpxqxD/d” the sample size for the present
study was fixed to be 1150. Here, D-the design effect was
kept as 2 and d=relative precision; 20% of the p. It was
decided to collect data from all the eligible people from
20 houses in each selected cluster.

Selection of house hold

A central point in each cluster was selected and a
direction from this central point was selected randomly.
The first house in the selected direction was also selected
randomly. The next house selected was the one with the
door adjacent to the previously selected house and so on
till 20™ house was reached.

Study procedure

After the selection of the houses, a preliminary visit was
carried out whereby all the required census of the
individuals in the family was collected and eligible
members were identified. They were informed about the
proposed study. The data for the study was collected
during the second visit to the households using a
modified version of British research council respiratory
questionnaire. The information collected were the basic
socio demographic data of the study subjects, information
regarding chronic respiratory symptoms, past and family

International Journal of Community Medicine and Public Health | April 2019 | Vol 6 | Issue 4 Page 1671



Vasudevan B et al. Int J Community Med Public Health. 2019 Apr;6(4):1670-1676

history of respiratory diseases, smoking habits, alcohol
consumption, type of fuel used in the family etc.

Case definition

Chronic cough/phlegm: The cough/phlegm will be
counted if they have these symptoms with first smoke or
on first going outdoors (excluded phlegm from nose).

Breathlessness: Shortness of breath.

Nasal allergy: Sneezing and congestion of the nose on
most of the days with or without redness and itching of
the eyes.

Wheezing: Whistling sound in the chest with breathing
difficulty.

The term chronic was used when the subject had
symptoms on most of the days for as much as three
months in each year.

RESULTS
By taking census in the selected sample population, there

were 1384 eligible subjects. 17 people were residing in
the area for less than 6 months, 11 persons were not

willing to participate in the study and 323 subjects could
not be contacted even after 3 attempts. They were
excluded from the study. So the final sample size was
1033 with a coverage rate of 74.63%.

Mean age of the study population was 40.61+13.93). 555
(53.7%) belonged to below 40 years. 110 (10.7%) were
above 60 years. 552 (53.4%) of study population were
females. 42.5% of study population were residing in the
corporation for more than 20 years. Mean duration of stay
in the corporation was 20.74 yearsx17. 60.9% were
belonged to middle socioeconomic status, 15.2%
belonged to high socioeconomic groups and the rest were
belonged to low socioeconomic status.

Table 1 shows the prevalence of chronic respiratory
symptoms such as chronic cough, chronic phlegm,
breathlessness, wheezing and nasal allergy. 9.2% (n=95)
of study population had at-least one of the respiratory
symptoms. 74.8% (n=773) had none of the chronic
respiratory symptoms. 1.8% (n=19) had all the chronic
respiratory symptoms. 7.7% (n=75) had both chronic
cough and phlegm.

Among the symptoms chronic phlegm and nasal allergy
were the most common symptoms. Breathlessness was
the least prevalent symptom.

Table 1: Prevalence of chronic respiratory symptoms in the study population.

Chronic phlegm Breathlessness

Wheezing

Symptom Chronic cough
Number 91 148

Chronic nasal allerg

Percentage 8.7 14.3

Table 2: Association of chronic cough and selected socio-demographic variables in the study population (N=1033).

Variable _ _ ~Cough _ Chi square value P value |
20-40 (n= 555) Yes 37 (6.7)

Age group (in years) 41-60 (n=368) Yes 32 (8.7) 24.59 0.001*
>60 (n=110) Yes 23 (20.9)
Male (n=481) Yes 56 (11.6)

Gender Female (n=552) Yes 36 (6.5) 9.2 0.32
Low (n=247) Yes 27 (10.9)

Socio economic status Middle (n=630) Yes 16 (2.5) 8.6 0.48
High (n=156) yes 18 (11.5)

. . <20 (n=592) Yes 51 (8.6)

Duration of stay (in years) >20 (n=441) yes  41(9.3) 0.966 0.61
Non-smoker (n=277) Yes 17 (6.13)

Smoking (n=481) Ex-smoker (n=60) Yes 9 (15) 46.4 0.001*
Current smoker (n=144)  yes 30 (20.83)
Non-alcoholic (n=274) Yes 27 (9.8)

Alcohol use*(n=481) Irregular use (n=194) Yes 26 (13.4) 0.75 0.35
Regular use (n=13) yes 2 (15.4)

Past h/o respiratory disease ;rs:::: ((::8 g ()3) gzz %g %91;1) 34.9 0.001*

Family h/o respiratory disease Zf:::tt ((::_ggg) 33;22 ;(1) E;15)6 ) 0.65 0.31

Type of predominant fuel used in Gas (n=926) Yes 80 (8.6) 0.97 057

the household Wood (n=107) yes 11 (10.3) ' '
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Table 3: Association of chronic phlegm and selected socio-demographic variables in the study population (N=1033).

20-40 (n=555) Yes 66 (11.9)
Age group (years) 41-60 (n=368) Yes 51 (13.9) 19.94 0.001*
>60 (n=110) Yes 31 (28.2)
Male (n=481) Yes 83 (17.3) *
Gender Female (n=552) Yes  6a(116) % 0.02
Low (n=247) Yes 44 (17.8)
Socio economic status Middle (n=630) Yes 76 (12.1) 0.87 0.45
High (n=156) yes 28 (17.9)
Duration of stay (years) ;;8 E:;iii; ;(eess ;g 8?2 12.99 0.01*
Non-smoker (n=277) Yes 34 (12.2)
Smoking*(N=481) Ex-smoker (n=60) Yes 12 (20) 30.88 0.001*
Current smoker (n=144) yes 38 (26.4)
Non-alcoholic (n=274) Yes 41 (14.9)
Alcohol use*(N=481) Irregular use (n=194) Yes 40 (20.6) 10.72 0.005*
Regular use (n=13) yes 2 (15.4)
. . Present (n=67) yes 16 (23.9) -
Past h/o respiratory disease Absent (n=966) yes 132 (13.7) 8.28 0.04
Family h/o respiratory disease ;rsss::tt ((::S;g) ﬁz 121(1(1392) 2.16 0.54
Type of predominant fuel used  Gas (n=926) Yes 181 (14.0) g3 0.62
in the household Wood (n=107) yes 17 (15.9) ' '

Table 4: Association of chronic breathlessness, wheezing, nasal allergy and selected socio-demographic variables in
the study population (N=1033).

| Variable Breathlessness Wheezing Nasal allergy |
20-40 (n= 555) Yes 4(0.7) Yes 28 (5) Yes 77 (13.9)
Age group (years) 41-60 (n=368) Yes 10 (2.7) Yes 39 (10.6) Yes 63 (17.1)
>60 (n=110) Yes 9 (8.2) yes 21 (19.1) yes 10 (9.1)
P value 0.001* 0.001* 0.09
Male (n=481) Yes 7 (1.5) Yes 33(6.9) Yes 69 (14.4)
Gender Female (n=552) Yes 16 (2.9) yes  50(9.1) yes 80 (14.5)
P value 0.63 0.18 0.97
Low (n=247) Yes 10 (4.04) Yes 33(13.4) Yes 35(14.2)
Socio economic status Middle (n=630) Yes 5 (0.8) Yes 41 (6.5) Yes 99 (15.7)
High (n=156) yes 0 yes 14 (9) yes 16 (10.3)
P value 0.02* 0.005* 0.003*
<20 (n=592) Yes 13(2.2) Yes 53(9) Yes 81(13.7)
Duration of stay (years) >20 (n=441) yes 10 (2.3) yes  35(8) yes 69 (15.6)
P value 0.95 0.95 0.37
Non-smoker (n=277) Yes 2 (0.7) Yes 17 (6.1) Yes 36 (12.9)
Smoking* Ex-smoker (n=60) Yes 2 (3.3) Yes 8(13.3) Yes 12 (20)
(N=481) Current smoker (n=144)  yes 3(2.98) yes 12 (8.3) yes 23 (15.97)
P value 0.97 0.63 0.47
Non-alcoholic (n=274) Yes 4 (1.5) Yes 19 (6.9) Yes 42 (15.3)
_ Irregular use (n=194) Yes 3(1.6) Yes 16 (8.2) Yes 26 (13.4)
AR UE(N=E) Regular use (n=13) yes 0 yes 1(7.7) yes 2 (15.4)
P value 0.89 0.8 0.92
. Present (n=67) yes 6 (9) Yes 28 (41.8) Yes 23 (34.3)
Z;itars‘é 0 respiratory  ~Apcent (n=966) yes  17(18)  Yes 60(0.1)  Yes 127 (13.)
P value 0.001* 0.001* 0.001*
Continued
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Variable Breathlessness Wheezing Nasal allerg
=ty e ey Present (n=94) yes 1(1.1) Yes 16 (16.8) Yes 26 (27.4)
disease Absent (n=939) yes 22 (2.3) Yes 72 (7.7) Yes 124 (13.2)
P value 0.42 0.009* 0.001*

Type of predominant Gas (n=926) Yes 20 (2.2) Yes 79 (8.5) Yes 137 (14.8)
fuel used in the Wood (n=107) yes 3(2.8) yes 9(8.4) yes  13(12.1)
household P value 0.66 0.96 0.46

Table 2, 3, and 4 shows the association between DISCUSSION

respiratory symptoms and selected socio demographic
variables. All the respiratory symptoms were
progressively increased as age increases except the nasal
allergy which is maximum among 40-60 years. The
association between age and respiratory symptoms was
significant in all respiratory symptoms except nasal
allergy as proven by chi square test. While chronic cough
and phlegm was more among males and in high
socioeconomic status, breathlessness and wheezing was
more common among females and in low socioeconomic
status. The distribution of nasal allergy was almost
similar in both sexes, but it was significantly more among
low and middle socioeconomic status. The association
between gender and chronic respiratory symptoms was
significant only in the case of chronic phlegm. The
association between wheezing, breathlessness and low
socioeconomic status was also statistically significant.
Even though all respiratory symptoms except wheezing
were more among the population who were staying in
Calicut for more than 20 years a statistically significant
association was seen only in the case of chronic phlegm.

None of the females admitted that they were using
tobacco or alcohol in the present study. So the association
between  chronic  respiratory  symptoms  and
smoking/alcoholism was tested only among 481 males in
the study population. There was a statistically significant
gradient between smoking status and chronic cough and
phlegm. It was highest among current smokers and was
least among non-smokers. Other symptoms were higher
among ex-smokers compared to current smokers but the
associations were not significant. Chronic phlegm was
significantly more among alcoholics compared to non-
alcoholics. None of the other symptoms were
significantly associated with alcoholism.

All respiratory symptoms were significantly higher
among those who had previous history of respiratory
diseases such as tuberculosis, pneumonia, etc. Wheezing
and nasal allergy was significantly higher among those
who had family history of wheezing and nasal allergy.
Chronic cough and phlegm was more among the people
who had family history of respiratory diseases such as
wheezing, COPD, tuberculosis etc., but the associations
was not statistically significant. Even though chronic
cough, phlegm and breathlessness was more seen in the
people from the families whose major cooking fuel was
firewood, none of the respiratory symptoms were
significantly associated with the type of cooking fuel they
are using in the family.

A cross sectional study was conducted among 1033
individuals who were residing in Calicut Corporation of
Kerala for more than 6 months. The study revealed that
9.2% of the study subjects were having at least one
chronic respiratory symptom. Prevalence of chronic
cough was 8.7% and phlegm was 14.3%. Most common
chronic respiratory symptoms were nasal allergy and
chronic phlegm. An Indian study conducted by Jindal et
al at (INSEARCH study) various centers in India
revealed a similar finding of prevalence of respiratory
symptoms.* According to the study, the prevalence of one
or more respiratory symptoms among the study
population was 8.5%. Even though the total prevalence of
cough and phlegm was very low compared to the present
study, the prevalence from one of their study centre at
Trivandrum which is in Kerala got a comparable
prevalence (cough-11.5%, phlegm-11.5%). Prevalence of
breathlessness and wheezing from the Trivandrum centre
was also comparable to the present study (wheeze 5.4%
and breathlessness (2.6%). Another study conducted by
Chhabra et al among the urban population of East Delhi
reported a lower prevalence of chronic cough (2%),
chronic phlegm (1.2%) and a higher prevalence of
dyspnea (3.4%).% According to Littlejohns et al 35% of
study subjects in south west London had at least one of
the chronic respiratory symptoms which was very high
compared to the present study.® 9% of the study subjects
of age 40-70 years in South West London had chronic
cough, phlegm and wheeze. 9% of study subjects had
wheeze alone. Another study by Banda reported that
22.5% of the study population of Malawi had at-least one
respiratory symptoms and chronic cough was the most
commonest symptom.’® Both these studies reported
higher prevalence of chronic respiratory symptoms
compared to the present study.

The present study revealed that chronic cough and
phlegm was significantly higher among older age group,
current smokers and those who had past history of
respiratory illness. Chronic phlegm also showed
significant association with male sex, higher duration of
stay in Calicut Corporation and regular alcohol
consumption. Other chronic respiratory symptoms like
wheezing, breathlessness and nasal allergy showed a
significant association with older age group, low
socioeconomic status and past history of respiratory
disease. Wheezing and nasal allergy was significantly
associated with family history of these symptoms.
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Age is a risk factor for all diseases due to cumulative
effect of various risk factors over the years. Lung
function status is expected to decrease with increasing
age. Chhabra et al also observed that all the chronic
respiratory symptoms were increasing with increasing
age.® According to him age above 50 years was a
significant risk factor for chronic cough, chronic phlegm,
dyspnea and wheezing. Peter Littlejohns et al also found
out a similar finding.” He couldn’t find out a significant
gender difference in the occurrence of chronic respiratory
symptoms. According to Krishnaveni et al prevalence of
chronic bronchitis and asthma was higher among older
age group among the study population of Kerala.'* She
also reported that prevalence of chronic bronchitis was
higher among males and asthma was higher among
females which is similar to the present study findings.
This may be due to the fact that females are less exposed
to atmospheric pollution. INSEARCH study also finds
age as a significant risk factor for chronic bronchitis and
asthma but could not find out any gender association for
the same.*

In the present study, chronic phlegm was the only
respiratory symptom which was associated with longer
duration of stay in the Calicut Corporation. Similarly
prevalence of breathlessness and wheezing was
significantly high among the lower socio economic status
whereas nasal allergy was more among people belong to
middle socioeconomic status. Littlejohns reported higher
prevalence of chronic bronchitis and asthma among
people belong to social class three, four and five
compared to people belong to social class one and two.’
Chhabra, and Ehtlich also reported that higher education
was a protective factor for chronic cough.®*?

Present study revealed that chronic cough and phlegm
was significantly higher among current and ex-smokers
compared to non-smokers. INSEARCH study, Littlejohns
et al, Joshy et al, Ghoshal et al, Krishnaveni et al,
Chhabra et al etc. also came up with similar finding in
their  studies.*®%*131  Cigarette smoke contains
thousands of chemical components, which can irritate and
activate macrophages and cells that make up the lining of
the airways (epithelial cells). This causes the cells to
release multiple types of cytokines, which are small
signaling proteins that cause the airway lining to thicken
and airways to become inflamed. The persistent airway
inflammation caused by cigarette smoke can cause a
cycle of injury and repair, which changes the structure of
the airways and makes them narrower. Cigarette smoke
also induces a cascading effect that results in certain cells
producing more mucus than normal. The irritants
decrease the number and length of cilia. When the cilia is
unable to do it’s jobs, mucus blankets the lining of the
airways, providing a home for bacteria, which can release
toxins that promote mucus production and further
damage cilia.

Chronic phlegm is one of the chronic respiratory
symptoms associated with alcoholism.  Drinking

regularly, may increase the risk of developing COPD. It
may be due to the confounding effect of smoking,
because majority of alcoholics in our study are smokers.
According to some researchers, heavy drinking reduces
levels of glutathione. This antioxidant helps protect the
lungs against damage from smoke. Additionally, regular
or chronic drinking prevents your lungs from keeping up
a healthy airway. The mucociliary transport system works
continually to clear mucus and contaminants out of your
airways. When you drink heavily, the system doesn’t
work as effectively as it should.

The present study revealed that all the chronic respiratory
symptoms were significantly associated with some of the
past respiratory diseases such as tuberculosis, pneumonia,
asthma, emphysema etc. According to a case control
study by Asfaw et al among pharmaceutical workers of
Ethiopia the adjusted odds ratio for previous history of
respiratory diseases was 3.36 for the development of
chronic respiratory symptoms in the future.® The study
done by Galobardes et al among the historical cohort of
male students who attended Glasgow university between
1948 and 1968 also revealed that a history of bronchitis
in early life was moderately associated with chronic
phlegm, dyspnea and a doctor’s diagnosis of asthma in
childhood, was very strongly associated with a doctor’s
diagnosis of bronchitis and emphysema in adulthood.'®
This may be due to the fact that previous respiratory
disease could have damaged the normal respiratory
functions which may cause airway obstruction later, lead
to breathlessness and asthma. These diseases will also
lead to respiratory sensitization by which their respiratory
mucosa can produce chronic cough and phlegm.
Preexisting respiratory diseases may impair respiratory
tract defense mechanism causing the increased
susceptibility to the occurrence the symptoms.

Wheezing and nasal allergy are the two chronic
respiratory symptoms which were significantly associated
with family history of respiratory diseases in our study.
INSEARCH study reported an odds ratio 5.17 for family
history for asthma in their study population.* The case
control study by Asfaw et al also reported that workers
who had family history of chronic respiratory diseases
were about 3 times more likely to develop chronic
respiratory symptoms than those who had no disease.*
According to Wang allergic rhinitis was strongly
associated with family history of respiratory symptoms.*’
Frayh also reported a high odds ratio for family history
for the development of asthma and rhinitis in his study
among children of Saudi Arabia.’® This may be due to the
fact that genetics has its own contribution for the
development of chronic respiratory symptoms such as
increased IgE levels and the presence of various genes.
Future studies are needed to identify the key genes or
their haplotypes which are associated with development
of respiratory symptoms like allergic rhinitis and asthma.

The present study could not reveal any significant
association between chronic respiratory symptoms and
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the type of fuel usage. 90% of the study population used
gas as the major cooking fuel. INSEARCH study showed
a significant protective effect of LPG/electricity against
chronic bronchitis and asthma.* Krishnaveni et al also
suggested that the major cooking fuel used in Kerala is
LPG.™ She reported that 42.29% of her study population
with chronic respiratory diseases were exposed to indoor
air pollution from burning of firewood.

The strengths of our study were good sample size, proper
sampling technique, a good study design, a validated
questionnaire to collect the information etc. But the
information regarding the chronic respiratory symptoms
was obtained by questionnaire method. Even though the
similar technique was used in many studies, the
prevalence assessed may be over or under-estimated. We
assessed the prevalence only once during the month of
May and so we could not assess the seasonal difference in
the prevalence of chronic respiratory symptoms.

CONCLUSION

Prevalence of chronic respiratory symptoms is high
among the urban population of Northern Kerala.
Advancing age, smoking, past and family history of
respiratory diseases are significantly associated with
chronic respiratory symptoms.
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