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Background: Indoor air pollution due to cooking fuel was significantly
ascribed to global disease burden, especially in developing countries. More than 2
million people in Vietnam use beehive coal as daily cooking fuel. To the best
knowledge, data on health effects owing to cooking fuel emission in Vietnam are
limited. The study endeavour to compare burden of coal use for cooking with that of
gas and both gas and coal use in relation to respiratory effects among women in Tu
Liem district as well as determines other factors that associate with respiratory effects.

Method: This is a cross-sectional study with the participation of 402 non-
smoking women who divided into 3 groups, which are gas use only, coal use only and
both coal and gas use for cooking. These women were selected by multi-stage
sampling technique. Data on cooking fuel practices, house environments, socio-
demographic factors and six respiratory symptoms including cough, phlegm, both
cough and phlegm with or without cold for 1 month or more, shortness of breath
(SOB) when hurrying on level ground, wheeze with SOB in adulthood, current
Chronic Obstructive Pulmonary Disease (COPD) were collected by interview
structured questionnaire. Data were analyzed by bivariate analysis with univariable
logistic regression; and multivariable logistic regression with p-value <0.15.

Results: In the bivariate analysis findings, six respiratory effects were found
the association with kind of fuel use, number of years used beehive coal and biomass,
dampness and mould status, distance of house location to main road and farmland,
socio-demographic factors. However, in the multivariable logistic regression models
after the adjustment with socio-demographic factors, house conditions; only number
of years used beehive coal and biomass positively associated with all six respiratory
effects. Meanwhile, other factors including dampness and mould status, exposure to
cooking emissions from neighboring households, exposure to gas or chemical fumes
in workplace just positively associated with some of respiratory effects. There were
two factors showed negative relationships with several respiratory symptoms and
illness, which were distance from house location to farmland and main road with
OR=0.999 and 0.998, 95%CI1=0.998-1 and 0.997-0.999 respectively.

Conclusion: The longer exposure to beehive coal and biomass emissions is;
the higher risk of respiratory impairments is. The intervention or action should be
taken to improve the awareness of community about the choice of safer cooking fuel.
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CHAPTER I

INTRODUCTION

1.1.  Background and Rational

Nowadays, environmental health is considered as one of the most concerned
issues all over the world because of its severe consequences. According to The World
Health Report in 2006, 85 out of the 102 categories of diseases and injuries related to
environmental causality (WHO, 2006). WHO stated that one quarter of deaths and
disease burdens in worldwide children under the age of five are attributable to
environmental factors; and nearly 30% of deaths and diseases due to environmental
issues in developing countries. Among five major environmental risks that were made
list in WHO Global Health Risk Report in 2009 including indoor air pollution; unsafe
water, sanitation, hygiene; urban outdoor air pollution; global climate change and
lead exposure; indoor air pollution contributed the most severe effects on human
health with the highest mortality rate of 3.3% in the world and 3.9% in developing
countries (WHO, 2009).

Compared with outdoor air pollution, indoor air pollution was significantly
ascribed to global disease burden more than outdoor air pollution because human
spends a great part of the life inside home, office and building with more than 8 hours
of average working time and around 15 hours at home everyday (Brasche & Bischof,
2005; Manins, 2001). Besides, indoor air contains a plenty of talent hazardous
pollutants released from not only interior furniture such as chest, desk, dining table,
sofa, cartain, cupboard, carpet or electricity appliances for instance of refrigerator,
electric heater, desktop personal computer, liquid crystal display television and audio
(Tanaka-Kagawa, Furuta, Shibatsuji, Jinno, & Nishimura, 2011; Tanaka-Kagawa,
Jinno, Furukawa, & Nishimura, 2010); but also routine household activities consisting
of cooking, smoking and heating (McCormack et al., 2008) in which the exhaust
emissions from cooking fuels were considered as the most common indoor pollution

source (WHO, 2006).

As defined by the WHO, there are two major kinds of cooking fuels including

solid fuels with coal and biomass and non-solid fuels with electricity, gas, kerosene.



Coal is considered is one of cooking fuel types producing the highest levels of health-
damaging pollutants. Based on using expense, it can be seen clearly that coal is
inevitably found at most of households in very low or low income countries. In 2006,
WHO reported that over three billion people in the world along with solid fuel use
including coal do not know that they are being exposed by a plenty of hazardous
pollutants from solid fuels day by day (WHO, 2006). According statement of WHO, a
great level of air pollutants is emitted through coal combustion process. 24-hour-PM;
level of burned solid fuels ranges from 300 to 3,000 pg/m’ and peak level can release
around 10,000 pg/m’ that is exceedingly higher than the annual PM;, allowed
benchmark from the US EPA, which is 50 pg/m’. Meanwhile, 8-hour-carbon
monoxide level is released from coal combustion process is 20 ppm that surpass the
standard level, which identified by the US EPA is 9 ppm (Bruce, Perez-Padilla, &
Albalak, 2000). The comprehensive panorama of environmental risk in term of
cooking fuels is just completed by combining hazardous pollutant concentrations with
exposure time. The more time people expose to hazardous pollutants, the more adverse
health effects people get. It goes without saying that women are the most common
victim because of 3-7 hours per day spending on cooking activity day by day (WHO,
20006).

Among leading causes of disease burden in the world, respiratory infections are
predicted to become the third principal cause of death by 2030. Worldwide, 235
million people are suffered from respiratory diseases, in particular of asthma and
chronic obstructive pulmonary disease (COPD) in which 3 million people died and
90% deaths in low, middle income countries. In Vietnam, the rate of respiratory
infections is 28.4% which is in top three major causes of disease burden (WHO,
2002a). Besides, among 12 Asian countries, Vietnam has highest prevalence of COPD
with 6.7%. According to research findings from Hanoi Medical University in 2011, the
asthma rate among adults in Hanoi is 5.6% with no gender difference although the
prevalence of smoking in male adults is 10 times higher than in female (Lam et al.,

2011).

WHO also pointed out that indoor air pollution owing to cooking fuel is second

leading cause of respiratory diseases follow the causality of smoking. Additionally, the



association between respiratory effects and indoor air pollution caused by coal
emissions was affirmed through a considerable amount of published studies. In recent
time, the global risk assessment investigated that the women those exposed with coal
combustion products day by day is likely to get triple risk of COPD for instance of
asthma, chronic bronchitis or emphysema and twice times higher risk of lung cancer
compared with those using gas, electricity and even higher than biomass (Desai MA,
2004; Smith, Samet, Romieu, & Bruce, 2000). For instance, the Western Pacific region
of WHO (WPRO) is reported with 1.2 billion people, equivalence of 71% population
predominately using coal and biomass for cooking. Consequently, cooking fuel
combustion products are responsible for 426,000 COPD deaths and 15,000 lung cancer
deaths (WHO, 2002b).

Vietnam, which is a developing country in WPRO, is also facing the burden
caused by indoor air pollution due to emissions from cooking fuel. Indoor air pollution
is the leading risk in term of environmental health burden in Vietnam compared to
other causes such as water pollution, sanitation and hygiene; outdoor air pollution and
vector-borne diseases. According to WHO country health statistics 2004 regarding
environmental disease burden for selected risk factors, indoor air pollution from
cooking smoke in Vietnam is attributable to 2.8 DALYs/1000 cap/year and the highest
mortality rate of 23,800 deaths/year in which 88.6% from chronic obstructive
pulmonary disease (COPD), 8.6% due to acute respiratory infections (ARI) and 2.8%
caused by lung cancer (WHO, 2004).

There is a plenty of cooking fuels in Vietnam including electricity, liquefied
petroleum gas (LPG), kerosene, coal and biomass. In 2003, WHO reported 70%
Vietnamese population using solid fuels consisting of coal and biomass for cooking,
nevertheless, this number was reduced in 2010 to 56% (WHO, 2010). Cooking fuel
use in Vietnam is significantly differentiated by regional characteristics. In rural areas,
biomass is the predominant cooking fuel type with 54.9% population using;
meanwhile, urban or suburban areas have the lowest rate of biomass use (11%) and the
highest rate of gas and coal use. In Vietnam, Red Delta region has 3 times higher rate

of coal use than the coal use national average rate, in which 650,000 people in Hanoi



are using coal, accounting for 10% of the population (Vietnam General Statistics

Office, 2011).

Tu Liem, an outer district of Hanoi, is considered the area which has the
highest rate of coal use in Hanoi with 34.4% (Chien, 2007), people in this area has
lower income and living standard than in Hanoi inner districts as well as not mainly
relies on agriculture. Therefore, two main cooking fuel types are used in this area;
which are coal and gas with estimation of 20% households using coal only, 25% using
both coal and gas, 40% using gas only and 15% using other cooking
fuels. Furthermore, the gas price in Vietnam is higher and higher, an increase of 35%
in March and April of 2012 compared to the first two months of 2012 in accordance
with the Vietnam Economic Report for the first 6 months of 2012 (Finance, 2012). As
the result, a number of households using gas only tend to turn back coal use or parallel
use with gas to reduce the expenditure (ADP, 2012). Apart from these, Accenture
Development Partnership (ADP) also stated that Vietnamese women play key role in
household cooking activity as well as the most vulnerable group to consequences of
cooking fuel emission exposure when more than 80% Vietnamese women spend 2.6

hours average per day on cooking.

Although indoor air pollution from cooking fuel emissions in Vietnam is one
of the most severe issues as mentioned above, there are a number of studies on air
pollution, but not concentrated on household indoor air pollution. More specifically,
Medisch Comite Nederland-Vietnam conducted the desk study and found that almost
studies related to indoor air pollution in Vietnam about industrial indoor air pollution,
not households’ air pollution (SNV, 2010). To the best of my knowledge, this study on
“Respiratory effects among non-smoking women in relation to household cooking
fuel uses: liquefied petroleum gas only, coal only and both liquefied petroleum gas
and coal in Tu Liem suburban district, Hanoi, Vietham” is the first study which
assess the burden of coal use to health effects, compared with gas, to contribute by far
to the picture in term of indoor air pollution burden due to cooking fuel as well as
close the gap in Vietnamese available database regarding to indoor air pollution.
Besides, the findings of the study will provide scientific evidences for Vietnamese

policy makers and stakeholders to pay more attention to the reduction of health



burdens from coal emissions. Furthermore, the study results hopefully will be useful
for communication activities to change awareness and behavior of people on choice of

the safer cooking fuels toward the better health.



1.2. Research Objectives

1.2.1.

General objective

To compare burden of coal use for cooking with that of gas use and both gas

and coal use in relation to respiratory effects among women in Tu Liem district and

determines the association between respiratory effects and cooking fuel use, house

conditions and socio-demographic factors.

1.2.2.

Specific objectives

To investigate the relationship between respiratory effects among

women in Tu Liem district with cooking fuel uses.

To explore the association of respiratory effects among women in Tu

Liem district with house conditions.

To examine that respiratory effects among women in Tu Liem district

associated with socio-demographic factors.

1.3. Research questions

1.

Is there the association between respiratory effects among women and

cooking fuel uses in Tu Liem district?

Is there the relationship between respiratory effects among women and

house conditions in Tu Liem district?

Is there the relationship between respiratory effects among women and

socio-demographic factors in Tu Liem district?

1.4. Study Hypotheses

1.

Respiratory effects among women have association with cooking fuel

uses in Tu Liem district.

There is the association between respiratory effects among women and

house conditions in Tu Liem district.

There is the association between respiratory effects among women and

socio-demographic factors in Tu Liem district.



1.5. Conceptual framework

INDEPENDENT VARIABLES

Cooking fuel practice

Current cooking fuel use: three kinds
of fuel uses

Quantity of fuel used per month
History of solid fuel use

Cooking time per day

Cooking area

Ventilation system in cooking area

House environments

Dampness and mould in house
Distance from house location to main
road

Distance from house location to
farmland

Distance from house location to
industrial section

Indoor sm