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Abstracts: Background and Objectives: Routine exposure to domestic cooking fuels is an important source of
indoor air pollution causing deterioration of lung function. Peak expiratory ﬂow rate (PEFR) estimation helps to
diagnose respiratory morbidity at an early stage. Aims and Objective: To study and compare PEFR of young
females using different cooking fuels. Materials and Methods: The PEFR was measured in 50 adult females using
biomass fuel as domestic fuel and compared with demographically matched 50 adult females using LPG as
cooking fuel. PEFR was measured using Wright’s peakflow meter. Three readings taken in the standing position
and best taken as final. Result: PEFR is 392.87L/min in LPG users and 371.60 in subjects using biomass fuel as
cooking fuel. PEFR in LPG users is 391.87 and 362.48 in bio mass fuel users, for the two groups involved in the
process of cooking for more than ten years. This difference is highly significant statistically (p<0.001). There is
not much variation in peak expiratory flow rates of the LPG users, with increasing duration of exposure.
Conclusion: It was concluded that Peak expiratory flow rate of females using biomass fuel is less than that of
females using LPG as domestic fuel, and this difference increases with increase in duration of exposure.
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Introduction:
The majority of rural households in the developing
countries use biomass fuel for cooking which
produces levels of air pollution that far exceeds the
health based standards for safety.1-5 Smoke from
biomass combustion produces a large number of
air pollutants like particulate matter, carbon
monoxide, nitrogen oxides, formaldehyde,
benzene, poly-cyclic aromatic hydrocarbons and
many other toxic organic compounds.6 Biomass
fuels are used mostly by poor people ,
predominantly in rural areas of developing
countries due to its easy availability and mostly
free of cost when compared to other fuels like LPG,
electricity and kerosene stoves. Biomass
contributes to one-fourth of the total energy
consumed in India. About 17.5% of all Indian
homes use LPG as their primary cooking fuel
whereas 78% rely on biomass fuels7 and another
3% on coal.8 Globally 50% of the deaths from COPD
in developing countries are contributed by biomass
exposureand 75% of the women are sufferers.6
Exposure to irritant gases produced during cooking
on Chulha (indigenous-cooking stove where
biomass is used as a fuel) is considered a primary
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cause of bronchitis and emphysema.9 Different
studies have reported biomass smoke asa cause of
acute
upper
and
lower
respiratory
infection10,11,chronic bronchitis/ emphysema,12
lung cancer13 and nasopharyngeal carcinoma.14In
the past studies have reported significantly lower
peak expiratory flow rate as a percentage of
predicted(PEFR%) in females using biomass as a
cooking fuel, as compared to females using LPG for
cooking.15 So this study was done to study the
effect of cooking fuel combustion on PEFR of
healthy females. The PEFR test is a common,
simple test that helps to diagnose and monitor
lung problems, such as asthma and chronic
obstructive pulmonary disease (COPD). This test
may also be performed at home to determine
whether lung disorder treatments are working and
to prevent conditions from worsening. Keeping
continuous records of peak flow rates may also
help the patient to determine whether
environmental factors or certain pollutants are
affecting his or her breathing.
Material and Methods:
This cross-sectional study was done on 100
subjects (50 each from biomass group and LPG
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group). The study was done in an adjoining village
near hospital. Females included for the study were
in the age group of 25-50 years, non-smokers,
using either biomass or LPG as their sole cooking
fuel and having a minimum exposure of 10 years.
Exclusion criteria were smokers, women suffering
from chronic chest diseases and with spine or
ribcage deformity. Each subject selected for the
study was explained the purpose of the study and
written informed consent was taken. The age,
height and weight were taken for standardizing the
readings. The subject was made to sit comfortably
in a well lit room and procedure explained in
vernacular as understood by the subject. PEFR was
recorded by Mini-Wright peak ﬂow meter (Clement
and Clark) an instrument to record PEFR from 60–
800 L/min. Each subject was asked to take deep
breath and then blow into peak ﬂow meter as hard
and fast as he could with nose clipped. Three
readings were recorded and the highest was taken
as the representative value for a given individual.
The same peak ﬂow meter was used throughout
this study. Recordings were taken in the standing
position. Permission for the study was taken from
the ethics and research committee of the institute.
After recording the data, the parameter stated
above was analyzed statistically by applying the
Student’s t-test and p-values <0.05 and <0.001
were considered statistically signiﬁcant (S) and
highly signiﬁcant (HS), respectively.
Result:
Demographic details of the two groups have been
shown in Table no. I. This table shows that there is
non-significant variation in age, height, weight and
B.S.A. in the two groups i.e. subjects using LPG or
biomass fuel as domestic fuel for cooking. That
means these two groups are comparable. This
table also shows the duration of cooking i.e.
approximately 18 years in both the groups so
duration of exposure is same. Table no. 2 shows
Peak expiratory flow rates of both the groups.
There is non-significant variation in the Peak
expiratory flow rates of females in the two groups
in 0-5 years of cooking duration group. That might
be because of lesser duration of exposure and
younger age of the subjects. This difference in
PEFR becomes significant (p<0.05) as the duration
Int. J Basic Appl. Physiol.,5(1),2016

of exposure to biomass fuel combustion increases,
392.87L/min in LPG users and 371.60 in subjects
using biomass fuel as cooking fuel. PEFR in LPG
users is 391.87 and 362.48 in bio mass fuel users,
for the two groups involved in the process of
cooking for more than ten years. This difference is
highly significant statistically (p<0.001). There is
not much variation in peak expiratory flow rates of
the LPG users, with increasing duration of
exposure.
Table:1 Demographic data of the two groups
Parame
ter

Group I(LPG,
n=50)
Mean

Age
(years)
Height(
cm)
Weight(
kg)
B.S.A(m

33.14
166.40
67 .08
1.71

2)

Duratio 18.4
n of
cooking
(years)
NS-Non-significant

±SD
9.0
2
7.7
4
8.3
5
0.1
4
7.9

Group
II(Biomass
fuel, n=50)
Mean
34.56
164.35
63.88
1.73
18.04

±SD
8.5
0
6.5
6
8.7
8
0.1
3
8.4

p-value

>0.05NS
>0.05NS
>0.05NS
>0.05NS
>0.05NS

Table:2:PEAK EXPIRATORY FLOW RATES (L/min) of
two groups
Durat
ion of
cooki
ng
05yrs
610yrs
>10yr
s

Group
I(LPG,
n=50)
Me SD
an
394. ±41.
62
77
392. ±40.
87
66
391. ±30.
87
56

Group
II(biomass,
n=50)
Me SD
an
390. ±40.
48
42
371. ±38.
60
42
362. ±33.
48
68

pvalu
e

Signific
ance

>0.0
5
<0.0
5
<0.0
01

NS
S
HS
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Discussion:
In rural India use of unprocessed biomass such as
wooden sticks or dung cake is used for household
cooking. This produces indoor air pollution of
varying levels. One study had found statistically
significant reduction in FVC,FEV1 , FEF25-75% and
PEFR in biomass users.16 In our study also there is
significant reduction in PEFR with increasing
duration of exposure to biomass fuel combustion.
These findings are consistent with airflow
obstruction which might have occurred due to
inflammation of airways upon exposure to fumes
while cooking. Malik had reported that exposure to
fumes of biomass could result in impairment of
ventilatory functions of lungs17. Our study also
included asymptomatic healthy females, upon
inquiring about respiratory symptoms they were
noted to have problems likecough, sneezingand
breathlessness having no noteworthy effect on
their daily routine.
One previous study reported that improved
ventilation and outdoor cooking causes less
exposure to biomass fumes leading to better
health conditions and absence of significant
decrease in lung functions.17We also observed in
our study that significant decrease in PEFR was
observed in 20% females who used to cook
indoors.
Socio economic status of the females also effects
the lung functions by effecting the type of fuel
used. 18 In our study, we also found that low
income group females were using biomass as
cooking fuel. Educational status has significant
effect on choice of cooking device and fuel used.
Females without having educational qualification
were indulged in cooking with traditional use of
chullah and biomass.
Conclusion:
This study concludes that there is early lung
function impairment in females using biomass as
cooking fuel. Peak expiratory flow rate is a simple
and sensitive test to detect obstructive changes in
the respiratory tract. Exposure to high
concentration of pollutants generated by the
biomass fuel could be the possible cause of lung
function impairment.
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Implications:
Adverse effects of biomass fuel combustion on
lungs can be prevented by educating women,
improving ventilation of the cooking area, outdoor
cooking and by using clean fuels like LPG etc.
Acknowledgment: we want to thanks all the
subjects who spared their valuable time to
participate in this study.
References:
1. Balakrishnan K, Sankar S, Parikh J, etal. Daily
average exposure to respirable particulate
matter from combustion of biomass fuels in
rural households of southern India. Environ
Health Perspect 2002; 110: 1069-75.
2. Ezzati M, Mbinda B M, Kammen D M.
Comparison of emissions and residential
exposure from traditional and improved
cookstoves in keniya. Environ Sci Technol 2000;
34:578-83.
3. Jin Y, Zhou Z, He G, etal. Geographical, spatial
and temporal distribution of multiple indoor air
pollutants in four Chinese provinces. Environ
Sci Technol 2005; 39: 9431-9
4. Ezzati M, Kammen D M. Quantifying the effects
of exposure to indoor Air pollution from
biomass combustion on acute respiratory
infections in developing countries. Environ
Health Perspect 2001; 109: 481-8
5. Ezzati M, Saleh H, Kammen D M. The
contribution of emissions and spatial
microenvironments to exposure to indoor air
pollution feom biomass combustion in Kenya.
Environ Health Perspect 2000; 108:833.
6. Bruce N, Perez-Padilla R, Abalak R. Indoor air
pollution in developing countries; a major
environmental and public health challenge.
Bull World Organ 2000; 78: 1089-92.
7. National Family Health Survey( MCH and
Family Planning): India1992-93. International
Institute
for
Population
Sciences,
Mumbai,1995.
8. Rehfuess E, Corvalan C, Neira M. Indoor air
pollution: 4000 deaths a day must not be
ignored. Bull WHO, 84(7), 508,2006.
9. Wig KL, Guleria Js, Bhasin RC, etal. Certain
clinical and epidemiological aspects of chronic
bronchitis as seen in Northern India. Indian J
chest dis 1964;6: 183-4.
42

Original Article

International Journal of Basic and Applied Physiology

10. Cookson JB, Mataka G. Prevalence of chronic
bronchitis in Rhodesian Africans. Torax 1978;
33:328-34.
11. Robin LF, Less PF, Winget M, etal. Wood
burning stoves and lower respiratory illness in
Navajo children. Pediatr Infec Dis J 1996;
15:859-865.
12. Daigler GE, Markello SJ, Cummings KM. The
effect of indoor air pollution on otitis media
and asthma in children. Laryngoscope 1991:
101:293-296.
13. Sumer H, Turaclar UT, Onarlioglu T, etal. The
association of bio mass fuel combustion on
pulmonary function tests in the adult
population of Mi Anatolia. Soz Preventivemed
2004: 49;247-53
14. Shalini VK, Luthra M, Srinivas L, etal. Oxidative
damage in the eye lens caused by cigarette
smoke and fuel wood condensate. Ind J
Biochem Biophys 1994; 31: 261-6.
15. Neelam D Sukhsohale, Uday W Narlawar,
Mrunal S Phatak, etal. Effect of indoor air
pollution during cooking on peak expiratory
flow rate and its association with exposure
index in rural women. Indian J Physio
Pharmacol. 2013; 57(2): 184-8.
16. Revathi etal. Pulmonary Function in Rural
Women Exposed to Biomass Fuel. J Pulmon
Resp Med. 2012, 2; 7: 2-4.
17. Malik SK. Domestic cooking, chronic bronchitis
and impairment of lung functions in rural
females. Indian J Chest Dis Allied Sci,
1984;26:200-1.
18. Reddy TS, Guleria R, Sinha S, etal. Domestic
cooking fuel and lung functions in healthy non
smoking women. Indian J Chest Dis Allied sci.
2004;46(2): 85-90.

Disclosure: No conflicts of interest, financial, or
otherwise are declared by authors

Int. J Basic Appl. Physiol.,5(1),2016

43

