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Introduction: Chronic obstructive pulmonary disease (COPD) is a worldwide public health
problem. The Global Initiative for Chronic Obstructive Lung Disease (GOLD) defines COPD
as a common, preventable and treatable disease characterized by progressive airflow limita-
tion. Nowadays, COPD has become the third leading cause of death and fourth cause of
mortality in the world.

Objective: To assess chronic obstructive pulmonary disease and associated factors in Arba
Minch — Health and Demographic Surveillance Site (AMU-HDSS) of Arba Minch
University.

Methods: A community-based cross-sectional study was conducted in AMU-HDSS among
615 individuals who were >15 years of age. Study participants were selected randomly by
the lottery method. Spirometer device was used to measure lung function. Binary logistic
regression analysis was computed to assess the crude association between dependent and
independent variables. Finally, variables which showed association in binary logistic regres-
sion analysis and have a P-value less than 0.3 were entered into multivariable logistic
regression model to identify significant factors.

Results: The prevalence of spirometry diagnosed COPD was 10.6%. Highland residence
showed higher proportion of COPD case which accounts 63.8% compared to 36.2% in
lowland residence. Study participants who were in advanced age >41 years adjusted odd
ratio (AOR) 3.65 (1.83, 7.28), living in highland area AOR 1.71 (1, 2.92), those who are
elementary education level 2.45 (1.13, 5.28), who had no separate house for domestic
animals AOR 2.84 (1.38, 5.85), having house which had no windows AOR 3.05 (5.79,
1.12) and living in traditional hut (tukulu), AOR 5.92 (1.19, 29.42) were significantly
associated with chronic obstructive pulmonary disease in the study area.

Conclusion and Recommendation: Chronic obstructive pulmonary disease was one of
respiratory illnesses in people who live in highland and traditional house lacking windows
for air circulation. Improving housing condition of traditional hut by constructing window,
separating domestic animals house from humans and minimizing animal dung smoke
exposure is necessary to reduce the respiratory illness.
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Introduction

Chronic obstructive pulmonary disease (COPD) is characterized by lower airway
inflammation and damage that impairs airflow. COPD is the fourth leading cause of
death worldwide resulting in chronic diffuse irreversible airflow obstruction mainly
in small airways. It also defined as a low ratio of forced expiratory volume in
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one second (FEV) to forced vital capacity (FVC)."* It is
a growing cause of morbidity, disability, and mortality
both in developed and developing countries that can be
related to environmental exposures, smoking and respira-
tory infectious diseases.>*

The main causes of COPD in high-income countries
are tobacco smoke and occupational exposure, but in low-
income and middle-income countries use of biomass fuel
(wood, dung, crop residues, and charcoal) for cooking and
domestic heating is a major cause of COPD and childhood
respiratory infections.™® Chronic obstructive pulmonary
disease (COPD), once regarded as a disease of high-
income countries, is now recognized as common in low-
income and middle-income countries.' The World Health
Organization (WHO) has estimated that about 65 million
people suffer from moderate to severe COPD worldwide.
A striking issue with COPD is that the condition is often
underestimated by the patient, largely under diagnosed and
undertreated in African countries.’

Previously published studies evaluating the prevalence
of COPD have provided a range of estimates across dif-
ferent countries. The prevalence of COPD diagnosed by
spirometry ranged from 37 per 1000 (United Arab
Emirates) to 240 per 1000 (in Netherlands).® Low- and
middle-income countries share the greatest proportion of
COPD worldwide. More than half of those with COPD
live in low and middle income countries.” It has a major
impact on health-care expenditure and can impose
a substantial economic burden on patients and health-
care service providers. In addition, COPD has a major
negative impact on the daily lives of patients, as it impairs
individual well-being, functional status and work
production.” One of the major affects of COPD is that it
causes high economic impact. The estimated total annual
cost of COPD for 2010 was $49.9 billion.”

According to WHO, around three billion people in the
world still cook and heat their homes using dirty solid
fuels (such as waste wood, charcoal, coal, dung, crop
wastes) on open fireplaces, cooking stoves, which gener-
ates a large amount of air pollutants (such as SO,, NO,,
CO, and PM). These air pollutants may accumulate in the
indoor environment if not well ventilated, which seriously
affects the health of the inhabitants.'*"!

The Ethiopian government gives advice on control of
common communicable respiratory diseases like tuberculo-
sis and pneumonia as one of the primary health-care ser-
vices, but chronic non-communicable respiratory disease has
not been given due attention in spite of a large number of

people suffering from COPD and asthma both in urban and
rural areas. The problem of COPD alarmingly increasing,
there is no planned public health intervention at country level
due to lack sufficient evidence on prevalence and contribut-
ing factors for COPD in Ethiopia. The current study would
provide valuable information for the community at large,
decision makers, health-care planners, evaluators, and med-
ical practitioners for promoting better health, quality of life,
and the prevention of disability in from COPD.

Materials and Methods
Study Setting and Design

A community-based cross-sectional study was conducted
from August 2019 to February 2020 in the Arba Minch
demographic and health surveillance system sites (AM-
HDSS). Arba Minch, the capital city of Gamo zone, is
found at an altitude of 130 m above sea level with the
average temperature of 29°C. Based on the 2014 data,
this district has a total population of 164,529, of whom
82,199 are men and 82,330 women. Arba Minch Zuria
district has a total of 31 kebeles with three different
climatic zones, highland, midland and lowland, among
which nine kebeles are under HDSS. According to HDSS
report, there are total populations of 74, 157 in the sur-
veillance site.

Population

Randomly selected individuals who are >15 years old and live
in AM-HDSS during the study period are the study
population.

Inclusion and Exclusion Criteria

Individuals who lived in the HDSS for at least six
months were included and those who are known asth-
matic and tuberculosis cases were excluded from the
study.

Sample Size Determination

The sample size for prevalence of COPD is determined by
using single population proportion formula by taking pre-
valence (P) of COPD in Uganda 16.2% [12], 95% con-
fidence level (Z) and margin of error (D) 3%.

_ZPQ 196 x1.96%0.162 x 0.84

N
D2 0.03?

= 580

By adding 10% non-response rate the final sample size for
the study 638 (the sample size for factors affecting COPD
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were considered after calculating by using Epi Info™
version 7).

Sampling Technique
First, from nine kebeles under HDSS three sites from
highland and other three from lowland climatic zone
were selected randomly by lottery methods. The sampling
frame was prepared by taking a list of households from
HDSS of Arba Minch University. Then sample sized was
allocated proportionally based on the number of
households in the selected HDSS site, finally the study
sample was selected by simple random method and then
interviews and measurements

house-to-house were

conducted.

Study Variables
Dependent variable: chronic obstructive pulmonary dis-
ease (yes, no).

Independent variables: sociodemographic characteris-
tics (age, sex, religion, educational status, occupation,
income), housing condition like number of rooms, number
of windows and ventilation, smoking, indoor air pollution,
biomass fuel utilization, and respiratory symptoms (cough,
wheezing, shortness of breath).

Operational Definition

¢ Chronic obstructive pulmonary disease (COPD): it is
a preventable and treatable disease state character-
ized by air flow limitation that is not fully reversible.
The main criterion for COPD is a FEV; /FVC
ratio <70%.

e FVC: The volume of air that can forcibly be blown
out after maximum inspiration (30, 32).

e FEV;: This is the speed of air forcibly expelled from
the lungs in the first one second from maximal
inspiration.

Data Collection Tools and Procedure

A structured pretested questionnaire was used for the
collection of sociodemographic data, clinical manifesta-
tions related to COPD, housing conditions and other
factors. Spirometer device was used in accordance with
the
Respiratory Society recommendations: at least three

American  Thoracic  Society and European
measurements were taken every five minutes. The final
largest values for both forced vital capacity (FVC) and

forced expiratory volume in one second (FEV;) within

150 mL or no more than 5% difference; the largest
values for FVC and FEV,; were considered the best
and used for analysis. Spirometer was calibrated every
morning. The housing conditions data were also col-
lected by using observational check list. Four experi-
enced MSc physiologist and 12 clinical nurses were
used for data collection.

Data Quality Assurance

To ensure data quality, two days training was given for
data collectors on how to measure lung function status
and interview study participants. Before actual data col-
lection, pretest was done on 5% of the sample out of the
study site of AM-HDSS. Frequent calibration of spirom-
eter was undertaken before conducting the actual
recording.

Data Analysis

Data were collected by an open data kit data collection
application and transferred to SPSS version 20 for
analysis. Data collected by spirometer were exported
to computer for further analysis. Before the actual data
analysis, the data were checked for its completeness,
outliers and missing values by conducting univariate
analysis. Descriptive statistics like cross tabulation
were calculated to describe the study population in
relation to relevant variables. Exploratory data analysis
was done to check potential outliers and the normality
distribution for continuous variables. Binary logistic
regression analysis was conducted to assess the crude
association between dependent and independent vari-
ables. Finally, variables which show association in
binary logistic regression analysis and have a P-value
less than 0.3 were entered into multivariable logistic
regression model to identify significant factors. The
significant factors was identified based on adjusted
odds ratio (AOR) with 95% confidence level and
P<0.05.

Ethical Consideration

The study was conducted according to the Declaration
of Helsinki as a statement of ethical principles for
medical research involving human subjects. Ethical
clearance was obtained from the institutional review
of Medicine and Health
Science, Arba Minch University. The study was con-

committee of College

ducted only by individuals with the appropriate ethics
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and scientific education, training and qualifications.
The investigators had taken every precaution to protect
the life, health, dignity, self-
determination, privacy, and confidentiality of personal

integrity, right to
information of research subjects. During data collec-
tion, the purpose, method, anticipated benefits and
potential risks of the study was clearly explained to
the participants and informed written consent was
obtained from each study participant. Finally, study
participants with impaired respiratory function who
have COPD and asthma were linked to the health
facility for medical treatment.

Results

Sociodemographic Characteristics

The data were collected from 615 study participants
with a 96.4% response rate. Among study participants
53.8% were male. The median age of the study parti-
cipants were 38 years and 58% of the study partici-
pants were above 40 years. Regarding the educational
status of study participants 69.4% had no formal edu-
cation and 67.8% of them were farmers in their occu-
pation. From all study participants 87.3% were married
and 46.5% of households had a family size above six
(Table 1).

Housing Conditions

Among 615 households included in the study, 58.7% of
houses were traditional hut (tukulu), 37.9% were con-
structed from iron sheets and mud. Only 3.4% of house
were constructed from iron sheets and cemented materials.
Among the houses, 64.2% have only one room, 31.4% of
them have 2-3 rooms and the rest have more than four
rooms.

Regarding the number of windows and rooms,
84.55% houses constructed from iron sheets and cement
materials have more than two rooms and 64.38% have
more than three windows. In contrast from 361 tradi-
tional hut (tukulu) 347 (96.12%) have no windows
(Figure 1).

Households Smoke Exposure, Ventilation

and lllumination
All households utilized biomass fuel as energy sources
for food preparation. The common utilized biomass

Table | Sociodemographic Characteristics of Study Participants
in AM-HDSS, Southern Ethiopia, 2020

Variable Variable Category | Frequency | Percent
Sex Male 331 53.8
Female 284 46.2
Age <40 357 58
41-50 133 21.6
51-60 73 1.9
>60 52 8.5
Educational No formal education | 427 69.4
status Elementary school 46 7.5
Secondary and above | 142 23.1
Occupation Farmer 417 67.8
Housewife 95 15.4
Government worker | 21 34
Merchant 26 42
Student 26 42
Other 30 4.9
Marital status Married 537 87.3
Single 16 2.6
Widowed 5 0.8
Separated 7 I.1
Divorce 50 8.1
Ethnicity Gamo 517 84.1
Gofa 50 8.1
Ambhara 4 0.7
Wollayta 4 0.7
Oromo 3 0.5
Guraghe 10 1.6
Others 27 4.4
Religion Orthodox 200 325
Protestant 406 66
Other 9 1.5
Family size 1-2 39 6.3
3-5 290 47.2
26 286 46.5
Wealth index First quartile 30 49
Second 72 1.7
Third 205 333
Fourth 148 24.1
Fifth 160 26

fuel was firewood, animal dung, and crop residues.
Among the respondents, 11.5% smoke cigarettes and
8.3% of them smoke more than three times per day.
More than half of houses in the study did not have
a window and 90% of them had no enclosed area/built
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Figure | Major housing characteristics distribution in AM-HDSS, Southern Ethiopia, 2020.

structure for the kitchen. More than half of the houses, 58% have separated kitchen while 42%
houses 64.2% have only one room; the remaining have kitchen connected with main house or inside the
35.8% houses have more than two rooms. Among the house.

Table 2 The Mean Lung Function Parameters in Relation to Age and Sex Factors in AM-HDSS, Southern Ethiopia, 2020

Lung Function Test Parameter | Sex Mean Score | P-value | Mean P-value | Age Mean Score | P-value

FVC PREI Male 2.78 0.0l 2.07 0.047 <40 years | 2.6l 0.54
Female | 2.05 298 24| years | 2.30

FVC % Pred Male 81.77% 0.90 73.37% 0.147 <40 years | 75.44% 0.64
Female | 80.14% 94.91% 24| years | 82.92%

FEV, PRE | Male 221 0.02 1.75 0.069 <40 years | 2.32 0.034
Female 1.66 221 24| years 1.75

FEV 1% Pred Male 79.47% 0.71 72.56% 0.88 <40 years | 78.83% 0.88
Female | 76.36% 87.52% 24| years | 77.38%

PEF PREI Male 4.35 0.026 3.45 0.13 <40 years | 4.49 0.878
Female | 3.22 4.26 24| years | 3.45

PEF % Pred Male 59.40% 0.63 55.98% 0.55 <40 years | 63.83% 0.067
Female | 55.97% 60.43% 24| years | 55.17%

FEV/FVC PREI Male 87.37 0.475 85.76 0.824 <40 years | 92.11 0.27
Female | 83.64 84.54 24| years | 82.80

FEV/FVC % Pred Male 107.23% 0.244 104.49% | 0.70 <40 years | 105.72% 0.66
Female | 100.78% 102.26% 24| years 102.96%

FEF25-75 PRE | Male 2.58 0.220 222 0.453 <40 years | 3.42 0.001
Female | 2.12 2.52 24| years 1.92

FEF25-75% Pred Male 77.73% 0.714 70.53% 0.279 <40 years | 89.06% 0.161
Female | 73.28% 84.22% 24| years | 70.15%

Abbreviations: FVC, forced vital capacity; FVC %, percentage of the FVC expired in the first one second; FEV |, forced expiratory volume in the first one second; PRE, predicted values.
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Mean Lung Function Parameters in

Relation Factors

The lung function test parameters had lower mean score in
females and in those who are in advanced age study parti-
cipants. According to the test, FEV,/PRE 1 is lower among
females and greater than 41 year old participants (Table 2).

Prevalence of Chronic Obstructive

Pulmonary Disease

Among study participants 10.6% had chronic obstructive
pulmonary disease. Among the participants who have
cough 60.3% had duration of chronic cough less than 4
years, 29.31% had 4-10 years and rest had above 11 years.
Of study participants who had chronic cough 62.1% had
sputum and the rest 37.9% had dry cough. Coughing was
worsens at night time which accounts for 32.76%, while
23.28% their cough worsened in day time. Among study

participants 6% of them had shortness of breath and half of
them had two years duration of shortness of breath (Table 3).

Chronic Obstructive Pulmonary Disease

and Housing Conditions

Relatively higher proportions of COPD cases existed in high-
land residence, which accounts for 63.8% compared to 36.2%
lowland residence. In the case of housing type, 65.5% of
COPD cases live in a traditional hut (tukulu). In addition,
houses with no windows and one room had a relatively higher
number of COPD cases compared to those which had win-
dows and more than one room (Figure 2).

Factors Affecting Chronic Obstructive

Pulmonary Disease
In binary logistic analysis factors like age >41 years COR
2.82 (1.65, 4.83), living in highland area 1.71 (1, 2.92),

Table 3 Cough and its Characteristics Among Study Participants in AM-HDSS, Southern Ethiopia, 2020

Variable Category of Variable Frequency Percent
Duration of cough No cough 557 90.60
<4 years 35 5.70
4-10 years 17 2.80
2| | years 6 1.00
Time of cough worsening time In the morning 22 18.97
In the day time 27 23.28
At night 38 3276
At all time 29 25.00
Factors worsen cough During cold weather 56 43.75
During hot temperature 19 14.84
During smoke exposure 16 12.50
During dust exposure 2 1.56
More than the above 35 27.34
Type of sputum Dry cough 22 37.90
Have sputum 36 62.10
Duration of sputum <2 years 29 50.00
3-5 years 21 36.20
26 years 8 13.79
Time of sputum worsening In the morning 16 14.55
In the day time 24 21.82
At night 39 35.45
All the time 31 28.18
Shortness of breath Yes 37 6.00
No 578 94.00
Duration of shortness of breath <2 years 19 51.35
3-5 years I 29.73
26 years 7 18.92
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Figure 2 The relationship between housing condition and area of residence with COPD case, AM-HDSS, Southern Ethiopia, 2020.

those who are elementary education 2.45 (1.13, 5.28),
those who shares the house with domestic animals COR
2.34 (1.28, 4.28) and having a house that had no windows
COR 1.75 (1.01, 3.05) were associated with chronic
obstructive pulmonary disease.

Variables which have association in binary logistic
analysis which had a P-value <0.3 were candidates for
multivariable analysis. Finally, multivariable logistic
regression analysis indicated that age >41 years AOR
3.65 (1.83, 7.28), living in highland area 1.71 (1, 2.92),
those with elementary education level 2.45 (1.13, 5.28),
who had no separate house for domestic animals AOR
2.84 (1.38, 5.85), having a house that had no windows
AOR 3.05 (5.79, 1.12) and living in traditional hut
(tukulu) AOR 5.92 (1.19, 29.42) were significantly asso-
ciated with chronic obstructive pulmonary disease in the

study area (Table 4).

Discussion

In this study, the prevalence of spirometry-defined chronic
obstructive pulmonary disease was 10.6%. This finding is
comparable with previous studies conducted in Nepal
(8.5%) and China (8%).'*"'* The prevalence reported in
this study is lower than the estimate from Ethiopia (17.8%)
and Uganda (16.2%).>'> The inconsistency in the preva-
lence estimates could be explained by the variation in the
methods of estimation. This study defined COPD together
with airflow obstruction and the presence of symptoms,
while earlier studies defined COPD depending on airflow

obstruction only and could be due to variations in study
population, sample size, and differences in health-care
systems.

Relatively the prevalence of COPD in participants who
live in the highland area was 12.8% whereas it was 7.9%
in the lowland area. This indicated that COPD is one of the
chronic illnesses which cause respiratory morbidity in the
study area especially in highland agro-ecology. This result
is in line with a population-based observational study
conducted in Kyrgyzstan and among pooled representative
samples of adults in well-defined administrative areas
worldwide.'>'® This may be due to the fact that the
study participants who lived in a highland area utilized
biomass fuel for long durations to heat the house. This
biomass smoke exposure put the individuals at risk of
developing COPD.'""'®

The present study identified some factors which are
strongly associated with COPD. Participants who are in
advanced age >41 years (AOR 3.65; 1.83, 7.28) had
more than 3.6 times developed COPD compared to
those in the age range <40 years. This finding is con-
sistent with the result of other studies,” which reported
that the frequency of COPD had a tendency to increase
with age and old age is considered a risk factor for
developing COPD.'"?° The effect of age with COPD
may due more exposure to risk factors like biomass fuel,
smoking and physiological decrease in respiratory func-
tion with age which begins around the age of 3040

9,18

years. Study participants who had domestic
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Table 4 Factors Associated with COPD AM-HDSSS, Southern Ethiopia, 2020

List of Factors COPD Status COR with 95% AOR with 95%CI P-value
R R CI (Lower, (Lower, Upper)
Variable Category of Variable YesN (%) | NoN (%)
Upper)

Sex Male 33 (54) 298 (48.4) 1.00 1.00
Female 32(5.2) 252 (41) I.15 (0.69, 1.92) 1.22 (0.63, 2.37) 0.56

Wealth index Poor 6 (5.9) 96 (94.1) 1.79 (0.73, 4.42) 1.56 (0.6, 4.08) 0.36
Medium 28 (13.7) 177 (86.3) 0.71 (041, 1.22) 0.91 (0.49, 1.66) 0.75
Rich 31.(l0.1) 277 (89.9) 1.00 1.00

Age <40 years 23 (6.4) 334 (93.6) 1.00 1.00
>4| Years 42 (16.3) 216 (83.7) 2.82 (1.65, 4.83) 3.65 (1.83,7.28) 0.001*

Residence area Highland 42 (12.9) 284 (87.1) 1.71 (1, 2.92) 1.15 (0.42, 3.14) 0.79
Lowland 23 (8.0) 266 (92.0) 1.00 1.00

Education level No formal education 53 (12.7) 363 (87.3) 1.94 (0.67, 5.56) 0.57 (0.22, 1.46) 0.24
Elementary 4 (7.0) 53 (93.0) 2.45 (1.13, 5.28) 0.79 (0.21, 2.92) 0.72
Secondary and above 8 (5.6) 134 (94.4) 1.00 1.00

Occupation Farmer 43 (10.3) 374 (89.7) 0.83 (0.39, 1.77) 1.53 (0.63, 3.75) 0.35
Housewife 13 (13.7) | 82(86.3) 0.60 (0.25, 1.49) 1.25 (0.36, 4.29) 0.72
Government and Private 9 (87.4) 94 (12.6) 1.00 1.00
business

Having domestic Had no domestic animal 13 (7.7) 156 (92.3) 1.00 1.00

animals Had separated house 18 (7.6) 218 (92.4) 2.32 (1.18, 4.55) 2.61 (1.21, 5.64) 0.01*
Had no separated house 34 (l6.2) 176 (83.8) 2.34 (1.28, 4.28) 2.84 (1.38, 5.85) 0.001*

Duration biomass | Use <40 years 43 (9.1) 429 (90.9) 1.00 1.00

fuel exposure Use above >4| years 22 (15.4) 121 84.6) 1.81 (1.04, 3.15) 0.87 (0.42, 1.81) 0.72

Frequent Yes 9 (12.7) 62 (87.3) 1.26 (0.6, 2.68) 0.9 (04, 2.02) 0.8

cigarette and gaya | No 56 (10.3) | 488 (89.7) 1.00 1.00

smoking

Having windows Had no windows 45 (12.7) 309 (87.3) 1.75 (1.01, 3.05) 5.79 (1.12, 29.99) 0.04*
Had windows 20 (7.7) 241 (92.3) 1.00 1.00

Use of kitchen Open fire 26(8.0) 298(92.0) 0.49 (0.27, 0.88 1.95 (0.88, 4.35) 0.1
Without air ventilation 25 (I5.1) 141 (84.9) 0.69 (0.35, 1.37) 0.98 (0.44, 2.21) 0.97
With air ventilation 14 (11.2) Il (88.8) 1.00 1.00

Type of house Made from iron sheets 22 (8.7) 232 (91.3) 1.00 1.00
Traditional hut 43 (11.9) 318 (88.1) 1.42 (0.83, 2.45) 5.92 (1.19, 29.42) 0.03*

Note: *Significant factors.

Abbreviations: COR, crude odd ratio; AOR, adjusted odd ratio; Cl, confidence interval; COPD, chronic obstructive pulmonary disease.

animals and lack separate housing conditions (AOR
2.84) more likely developed COPD compared to those
who had no domestic animals (AOR 1.38, 5.85). This
effect is due to animal dung utilization for household
food preparation and associated exposure to smoke and
this leads to lung irritation and subsequently develop-
ment of COPD.”?!

Residence who live in a highland area had (AOR
1.71; 1, 2.92) 1.7 times more likely developed COPD
compared to those who live in a lowland area. This is
due to the fact that study participants who live in
a highland area almost all live in traditional huts and
this housing type lacks windows for air circulation. As

indicated in this study, participants who lived in
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traditional huts (tukulu) and who lack windows had
significant contributing factors for development of
COPD. The housing environment influences the physical
and mental health of the inhabitants. Poor ventilation
may increase exposure to smoke, which can lead to
COPD. Indoor exposure to nitrogen dioxide (from
poorly functioning combustion appliances) is the major
factor affecting COPD.'”-'®

Conclusion and Recommendation
Chronic obstructive pulmonary disease (COPD) was one of
the public health preventive respiratory illness in people who
live in highland and traditional house who lack windows for
air circulation. The identified contributing factors for COPD
are modifiable factors such as lack of windows, those sharing
houses with domestic animals and living in traditional
huts (tukulu) and un-modifiable factor such as advanced age
was also a significant contributing factor in the study area.
Therefore, improving housing condition of traditional
huts by constructing windows for air circulation should be
taken as a public health measure. In addition constructing
separate a house for domestic animals and minimizing
animal dung smoke exposure by improving air circulation
in the house is mandatory to reduce respiratory illness.
Due attention for individuals who are in advanced age
should be given to avoid household smoke exposure.
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