Use of Traditional Cocking Fuels and Risk of Young Adult
Cataract in Rural Bangladesh: A Hospital-Based

Case—-Control Study

Joydhan Tanchangya

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science in Epidemiology
Prince of Songkla University
2010

Copyr%ght of Prince of Songkla University

A




Thesis Title Use of Traditional Cooking Fuels and the Risk of
Young Adult Cataract in Rural Bangladesh: A
Hospital-Based Case-Control Study

Author Mr, Joydhan Tanchangya

O - Y fob o = wfeTe £ aE-Fuibu T=NRNNNN 4 o% Re 1=C1 [ RoX Koo o2 AR

Supervising committee: Examining commitiee;

fj - C;E biﬁﬂy C)vm{”’-\_\,//

ot 2 -
Alan Gedf§2£;ghuD. Patpong
- Gullayanon, M.D.

Alaaneatq££;2h¢D.

\/ Vs ofead -éf.-{eeﬁ/v-w/py

t

Professor Virasakdi
Chongsuvivatwong, ™M.D., Ph.D.

The Graduate School, Prince of Songkla University, has approved
this thesis as partial fulfillment of the requirements for the DCegree

of Master of Science in Epidemiology.

K.A,wfeﬁ: A—.

Associate Professor Dr Krerkchai Thongnoo
Dean of Graduate School




This is to certify that the work here submitted is the result of the
candidate's own investigations. Due acknowledgement has been made of

any assistance received.

Alan Geater, Ph.D.

Principal Supervisor

\ /myx/(f/mfm Y il ciae PEYRY

Joydhan Tanchangya

Candidate

iii




I hereby certify that this work has not already been accepted in

substance for any degree, and is not being concurrently submitted in

candidature for any degree.

Jo 7*‘94-/4!’4" Jase o V& A
Joydhan Tanchangya

Candidate

iv




Thesis Title Use of traditional cooking fuels and the risk of
young adult cataract in rural Bangladesh: a
hospital-based case-control study

Chabher T Heydan TaARGHARGya
Program M.Sc. in Epidemiology

Academic year 2009-2010

Abstract

Background: A population-based survey in Bangladesh 2000
indicated that around 80 percent of blindness was due to cataract.
Although the prevalence of cataract increases with age, the
proportion of young adult cataract in this country was higher than
in many other settings, particularly among women. The use of
cheaper cooking fuels, such as wood, leaves, straw and animal
dung, had been previously reported to increase the risk of
cataract in India and Nepal. Such fuels are traditionally and
commonly used in rural areas of Bangladesh. Multiparity had also
been reported to be associated with increased risk of cataract in
females in TIndia. Multipariaty is common among rural women in
Bangladesh. The average household size in Bangladesh was 4.8
{(2005) and tends to be higher among families of lower
socioeconomic status, the illiterate and the xural population.
These exposures might account in part for the high incidence of

cataract in rural Bangladesh.




Objectives: 1. To compare the background characteristics of young

adult cataract patients and those without cataract in the study.

2. To determine the independent associations between
the uses of cheaper cooking fuels such as wood/dry leaves, cow

gung and rice straw and young adult cataract in rural Bangladesh.

3. To determine if high parity is independently
associated with vyoung adult cataract among females after
controlling for exposures Lo other previously identified risk

factors.

Methodology: A hospital-based matched case-control study in a

rural area of Bangladesh incorporating two controls groups was
conducted. Cases were cataract patients aged 18-49 years diagnosed
by an ophthalmologist under slit-lamp examination showing any
opacity of the crystalline lens or its capsule and having
decreased visual acuity poorer than 6/18 on the Log Mar Visual
Acuity Chart, or having had a cataract removed by a gqualified
ophthalmologist within the previous 5 vyears. Non-eye-disease
controls (NE} were selected from patients without eye problems
attending the ENT or Orthopaedics departments in the study
hospital. Non-cataract eye-disease controls (NC) were selected
from those patients attending in the hospital with eye problems
other than cataract. Both controls groups were matched on age and
sex with cases. The distributions of variables were explored and
summarized within each outcome group using mean and standard
deviation or frequency. Data were analyzed using tabulation and
conditional logistic regression modelling. To  examine  the

associations with use of cooking fuels, matched pailrs of case vs
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NE control and of case vs NE control were analyzed. For examining
the role of parity among females, the NE and NC controls were
combined to give 80 cases and 160 controls in a matching ratio of

T

Results: Bmong the study subjects, ever use of wood/dry leaves and

of rice straw as coocking fuel were reported by a slightly higher
proportion, and ever use of cow-dung by & slightly lower
proportion, of cases than of either control group. However, after
adjustment for other previously reported risk factors for
cataract, ever use of wood/dry leaves and ever use of rice straw
as cooking fuel were significantly positively associated with case
status in comparison with NE controls, and ever use of cow-dung
significantly negatively related with case status in comparison
with both control groups. Case status also showed a significant
trend assoclation (shown as odds ratio and 95% confidence
interval) with lifetime hours of exposure when fitting exposure
classified as never, < median, > median: wood/dry leaves 2.15
(1.09-4.23}, rice straw 1.83 {1.06-3.16), cow-dung compared with
NE controls 0.54 (0.33, 0.88) and compared with NC controls 0.61

{0.39-0.97}.

Other factors identified as being positively associated with case
status were family  history of cataract in boeth control
comparisons, current or past swmoking in comparison with NC
controls and lower educational attainment in comparison with NE

controls.

There was no statistically significant relationship between parity
and case status in this study. Nevertheless, the analysis among

females did identify a family history of cataract, as well as a
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lower level of formal education, and possibly also long
occupational exposure to sunlight, as independent predictors of

young adult female cataract.

Hé;ﬁéiﬁ;igﬁ;_I;meggéiﬁéi;h;_gﬁémgé;;iéé”gémiﬂ;méﬁ;£é££m;£ﬁa§m;£é"
in agreement with those of earlier studies that the use of cheaper
cooking fuels may increase the risk of cataract, in our case
cataract in young adults. The study also provides evidence that
use of cow-dung as a cooking fuel does not increase the risk of
developing cataract in vyoung adult 1life, and may actually bhe

protective.

Recommendations: In view of the lack of plausible explaration for
the protective effect of using cow-dung as a cocking fuel, further
studies of the relationship between use of cow-dung and cataract
in other settings, as well as comparative analysis of the
constituents of the smoke from wood/dry leaves/rice straw and that
of cow-dung, are needed. From the public health aspect for
Bangladeshi wvillagers, a change to the use of alternative fuels
such as biogas or liquefied petroleum gas, the adoption of stoves
that can reduce the free emission of smoke from woocd/dry leaves
and rice straw fuel, or improved wventilation of cocking areas of

the house, are recommended.

Key words: Young adult cataract, risk factor, traditional cooking

fuels, cow-dung, multiparity, rural Bangladesh.
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Chapter 1l: Introduction

1.1 PBackground

1.1.1 sStudy background

Blindness is a global problem nowadays and cataract is the leading
cause of blindness in both developed and developing countries. The
numbers of blind in the world in 1975 was estimated to be 28
million. The number increased in 2002 te around 45 million with
16-20 millien due to cataract and is projected, if present trends

continue, to reach 75 million by 2020. 497

Tncreasing age is associated with an increased prevalence of
cataract. People aged 50 years and oclder and females are at
greater risk of developing cataract.’ Data from Australia showed
that the prevalence doubles with each decade of age after 40
years, so that almost everyone in their nineties 1s affected by
cataract.'® ! The prevalence of cataract alsc increases with age in
developing countries, although it often occurs earlier in life.
In an Indian study, significant cataract occurred 14 years earlier

3:5) The age-

than in a comparable study in the United States.
adjusted prevalence of cataract in India was three times that of
the U.S.A.%® A major challenge in developing countries is to
reduce the magnitude of cataract in the population by delaying the
development of cataract and by providing ready access to cataract

surgery for all those who need it. Thus total numbers of blind in

developed countries was estimated tc be 3.5 million in 1990 and




3.8 million in 2002. By contrast, in developing countries the

numbers were 18.8 million in 1990 and 19.4 million in 2002.%

people were blind aged 30 years and older and 79.63 percent were
due to cataract. Around 130,000 new cases developed annually.!’®
The prevalence of bilateral blindness was 2.9%, that of severe
visual impairment 1.2%-2.0%, and that of all visual impairment
8.4%. Seventy nine percent of (79%) bilateral blindness was due to
cataract and the cataract surgical coverage was moderate in
quality as judged by the improvement in visual acuity."’ The age-
standardized prevalence of bilateral blindness was 1.52% aged 30
years and older, of which 79.6% was caused by cataract; and the
prevalence of low-vision was 13.8%, of which 74.2% was due to
cataract. The age-specific blindness prevalence was found to

increase with increasing age, and to be higher in women and the

illiterate and disadvantaged people. !

In the neighbouring region, blindness prevalence surveys in Nepal
and Pakistan found all age and gender standardized blindness
prevalence of 0.8%%% and 2.78"Y respectively. The overall
prevalence of blindness was 0.9% in Myanmar with 64% due to
cataract, 0.7% in India with 77% due to cataract and 0.8% in Nepal

with 72% due to cataract.!?

Another study in Nepal identified a blindness prevalence of 3.0%
in people 45 years and older. In China and India the estimated
numbers of blind people in 1990 were 6.7 and 8.9 million
respectively, and in 2002 there were an estimated 6.9 million

blind people in China and 6.7 million in India.'® While these




numbers represent an increase of 3% in China, they also mark a

dacrease of 25% in India.

"i:i:éwééﬁdiuééftiﬁé'Béékéfbﬁﬁa““mm

The study was conducted in the zrural disadvantaged area of
Bangladesh. Total land area of the country around 147,570 km?®.
Bangladesh has a population of about 140 million, ™ making it one
of the most densely populated countries of the werld. The country

is covered with a network of rivers and canals.

The Indian states of West Bengal, Meghalaya, Assam and Tripura
berder on the west, the mnorth and the east respectively.
Bangladesh also shares its border with Myanmar on the southeast
corner. In the south, the country has a long coast along the Bay
of Bengal. The only hilly parts are in the northeast and southeast
of the country. The population, wvital statistic and health system

profile of Bangladesh are given Tables 1 and 2.




Table 1. Population and Vital Statistics of Bangladesh

Year

_Indicators ... hvailable data
Total population (millions} 140 2005
Population density (persons per sg km) 948 2005
Sex ratio (males per 100 females) 106 2003
Populaticn under 15 vears (%) 38 2004
Population 60 years and above (%) 7 2004
crude birth rate (per 1000 population per year) 20.9 2003
crude death rate (per 1000 population per year) 5.9 2003
Natural (population Growth rate(%) 1.54 2001
Total fertility rate {per woman) 3.0 2004
Urban population (%) 31 2003
Socioeconomic Situation:

Gross national product per capita (U8 $) 444 2003-04
Population living with per capita income below
Us$ 1 a day (%) 36 2004
Adult literacy rate (%)
Total 49.6 2002
Male 55.5 2002
Female 43.4 2002
Prevalence of low birth weight (weight <2500
grams at birth) (%) 40 2005




Table 1. Populaticn and Vital Statisties of Bangladesh (cont.)

Indicators Available data Year
Prevalence of underweightm.(&éi;££;m"£;;:;§e) in

children <5 years of age (%) 47,7 1994-95
Total population (millions) 140 2005
Population density (persons per sq km) 948 2005
Sex ratic (males per 100 females) 106 2003
Population under 15 years (%) 38 2004
Population 60 years and above (%) 7 2004
Source: Bangladesh Bureau of Statistics, Statistics Bangladesh, 2006."%
Table 2. Health System Profile of Bangladesh

Indicators Available data Yeaxr
Facilities:

Number of hospital beds 51,648 2005
Hospital beds per 10,000 population 3.43 2005
Number of health centres 1385 2004
Human resources:

Number of physicians 42,881 2005
Population per physician 3169 2005
Physicians per 10,000 population 3 2005




Table 2. Health System Profile of Bangladesh (cont.}

Indicators Available data Yaar
.depﬁiatiéhmbérmﬁﬁféésm”m_mwm.””mmm”m.m.m_mm..mm_.._.quzm”m_2005mm.___._mm.mm..m
Functions:

Pregnant women attended by trained personnel

during pregnancy {%) 27.2 2004
Deliveries attended by trained personnel (%) 13.4 2004

Women of childbearing age using family

planning (%) 58.1 2004
One year olds immunized against Measles (%) 77 2005

Tmmunization coverage among one year old children

{(fully immunized) 52,8 1999

Women that have been immanized with tetahus

toxoid (TT)} during pregnancy (%} 29 2003
Outcomes:

Life expectancy at birth (years):

Total 64.8 2002
Male 64.5 2002
Female 65.4 2002
Infant mortality rate (per 1000 liwve births) 53 2003
Under- five mortality rate (per 1000 live births) 88 2003

Maternal mortality ratio (per 100,000 live

births) 380 2002

Source: Bangladesh Bureau of Statistics, Statistics Bangladesh, 2006,"%




Households

Bangladesh has about 25.3 million households, while 98.2% are

Ee -d‘.-;e-ll--i-ng- “households .Ave.r.age.. -household gize 185 48 e-Male~headed

houschold account for 89.6% and female-headed houscholds 10.4%, %%

The constitutional commitment of the Government of Bangladesh is
to provide basic health and medical requirements to all people in
the society. The Constitution of the People’s Republic of
Bangladesh ensured that “Health is the basic right of every
citizen of the Republic,” as health is fundamental o human

development.
Lifestyle and Risk Factors

The percentage of the male population aged 15 years and above who
are regular smokers increased over the last decade. Data for 1395
showed that the proportions of adult males and females who were
reqular smokers was 41 percent and 4.6 percent, respectively.!!
The prevalence of current tobacco smoking for more than 15 years
among young adults in 2005 was 47.0 percent and 3.8 percent in

males and females respectively.!®

The majority of people in rural areas in Bangladesh are very poor.
For cooking, solid fuels such as wood, leaves and cow-dung etc are
main sources. In 1990, it was found that total energy consumed in
the household sector 91.5% supplied by biomass fuels and 8.5% by
commercial fuels. In 2002 about 83% people used solid cooking fuel
in Bangladesh, and around 77% (54% in urban and 99% in rural) in

the year 2003,%%




Blindness and cataract in Bangladesh:

» Avoidable blindness is one of the major public health

—problems in-Bangladesh.

» Presently about 650,000 people are blind age 30 years and
above with around 80% due to cataract and around 130,000 new cases

developed annually.®®

» Estimated childhood blindness prevalence of 0.75/1,000
children, there are about 40,000 blind children in Bangladesh.!®'"

» It is feared the number of blind population will be double

by the year 2020 if no intervention is initiated immediately.“®

» The prevalence of blind women as compared with men 1.72% v

¥ Cataract was identified as the major cause of bilateral

blindness (79.6%) and low vision (74.2%} amongst adults, 17

» Un-operated cataract as the main cause of blindness and low
vision was more prevalent among elderly persons, women,

illiterate individuals and disadvantaged people.

» The National Fye Care Plan, which was formally adopted and
launched by the Ministry of Health and Family welfare, Bangladesh
has prioritized three major areas of disease contrel, namely

cataract, childhood blindness, and refraction and low vision, 19

» TPo contrel the cataract blindness in Bangladesh, there is
need for nearly 380,000 cataract operations annually but currently
about 140,000 cataract operations are being done, which represents

around 45 percent of the need."® To contrel the avoidable

LB




blindness due to cataract, surgery is not enough. Besides

increasing the cataract surgical rate it is necessary to ildentify

the risk factors which are responsible for development of cataract

in early life that may be preventable.

1.1.3 Background of study site

The study was conducted in Impact “Jibon Tari” Fleating Hospital,
Bangladesh. The hospital is on the river and moves to a different
remote and disadvantaged area of the country at 5- to 6-month
intervals. Impact “Jibon Tari” Floating Hospital is the ocne of the
innovative projects of Impact Foundation Bangladesh. Impact
Foundation  Bangladesh is a Charitable and Nen-Government
Organization started in 1993, with the mission to prevent
disability by improving the living conditions of disadvantaged
people and communities, as an effective means for achieving the
goal of Alleviation of Poverty. Impact “Jibon Tari” Floating
Hospital, the first and unique project of its kind in Bangladesh,
started its Jjourney in April 1999. The aim of this floating
hospital is to provide health services in general, and specialized
curative services, both clinical and surgical, and to address the
problems of disability in the remote and disadvantaged areas of

the country for the benefit of the poorer section of the society.

Health care services:
The available services in the “Jibon Tari” Floating Hospital are:
» Surgical services for correction of disability

» Pathology, X~ray facilities
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» Supply of assistive devices

» Physiotherapy treatment

» Awareness raising on health, nutrition and sanitation and

their relationship with disability
» TImmunisation program
» Training for Traditional Birth Attendants (TBA)

» Training on early detection of disability for school

teachers

» Training on early detection of disability for community

leaders and health workers

Up to December 2007, 25,162 patients received surgical treatment

through Eye, Orthopaedic, ENT, and Plastic and General Surgeries.

Eye 17,438
ENT 2,117
Orthopaedic 4,291
Plastic 653
General 663

Among the eye surgical patients 90 percent were cataract operation
and almost 14 percent were young adult (age between 15-49 years)

cataract patients {Source: Impact Annual Report 2007}.

Table 3 depicts the data on cataract operation done in Impact
“Jibon Tari” Floating Hospital in 2007 and 2008. Although this
table shows that the proportion of young adults (15-49%9 years)

among patients with mature cataract patients and having an
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operation was not so high (approximately 14% of cases), the

percentage of vyoung adult (15-49 vyears) patients among all

_cataract patients, including those with mnon-mature cataract and

those who did not want to have an operation, would be much higher.

Table 2. Cataract operation done in Impact “Jibon Tari” Floating

Hospital during 2007 and 2008

Age group 2007 (Jan-Dec) 2008 {(Jan-Sept)
0-14 vyears Total=4 { M=1, F=3} Total=7 (M=2, F=5}
15-29 years Total=19 (M=12, F=T) Total=5 (M=5, F=0)}

=0.96% =0.29%
30-49 years Total=220(M=109,F=111) Total=235(M=122,F=113)

2 50 years

=11.15%

Total=1730(¥=1041, F=689)

=87.68%

Sub-total=1973

=13.58%

Total=1448(M=801, F=682)

=83.70%

Sub-total= 1730
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1.2 Literature review

A review of the literature reveals numerous risk factors forx

R MOS T FIe K TAGEAFE WS FOpOTTER  TEON A VATLEty ToEstady

settings, and included both non-modifiable and modifiable
exposures. Some 7risk factors had been identified for specific
types of cataracts. According to the Tnternational Classification
of Diseases Revision 10, cataract is opacity of the crystalline
lens or its capsule. As people age cataracts grow progressively
darker and dense, preventing light from easily passing through the
lens. This results in vision loss. Anatomically there are three
main types of cataract; cortical cataract, a cataract in wiich the
opacity lies in the cortex of the crystalline lens and the opaque
areas are usually oriented radially. Nuclear cataract is opacity
of the <central nucleus of the c¢rystalline lens. Posterior
subcapsular cataract (PSC) is an opacity involving the posterior
segment of the lens, especially the area beneath the posterior

lens capsule.

1.2.1 Non-modifiable risk factors

1.,2.1.1 Age

Aging 1is a well established risk factor for development of
cataract. Increasing age 1s associated with an increasing
prevalence of cataract.®® The most common cause of cataract is the
deterioraticn of the normal structure within the lens of the eye
with age. Increasing age causes progressive loss of lens protein.
one study indicated that posterior sub-capsular cataract is the

most common type in people under 70 years old, while nuclear and
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mixed cataracts are most common in people over the age of 80.'" The

Beaver Dam Eye Study reported the cumulative incidence of nuclear

_cataract increased from 2.9% in persons aged 43 to 54 years at

baseline to 40.0% in those aged 75 years or older.®?”

1.2.1.2 Sex

A number of epidemioclegical studies using cross-sectional data had
shown an increased prevalence of cataract in women compared with
men. Although some had shown an increased prevalence of cataract
in general, most had demonstrated an increased prevalence of
cortical cataract, with only one study showing an increased
prevalence of nuclear cataract.®” The cause of the sex differences
in cataract occurrence is not clear but could be related to the
hormonal differences between women and men. Postmenopausal
estrogen deficiency may be a factor. Recent epidemiologic data
provide some evidence that estrogen and hormone replacement
therapy (HRT) may play a protective role in reducing the incidence
of age-related cataract and cataract surgery.”! Data from the
Beaver Dam Eye Study, an observational, longitudinal and
population-based study of age-related eye disease in Beaver Dam in
1998-2000, had shown that early age of menarche, current and
longer duration of estrogen therapy, as well as ever use of the
oral contraceptive pill, are protective against nuclear cataract.
However, women were more likely than men to have nuclear cataract
even after adjusting for age.''® The Blue Mountains Eye Study found
that the risk of cortical and nuclear cataract were greater for

female sex, !
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1.2.1.3 Family history of cataract

Family history of cataract had been found to pose a significantly

related eye diseases conducted in 1988-1990 in Beaver Dam reported
that there was a strong relationship between family history of
sibling and age-related cataract even adjusting for age especially
nuclear and cortical types.® Among the cohort in the Salisbury
Eye Evaluation study the probability of development of nuclear
cataract was significantly increased among individuals with a
sibling with nuclear cataract after adjusting for personal and
environmental risk factors for cataract.®’ Another study from
Switzerland during 19%9%95-1998 found a positive association between
family history of hereditary hyperferritinaemia cataract syndrome
and cataract in both mether and sister and mother and brother.
Hereditary hyperferritinaemia cataract syndrome is an autosomal
dominant hereditary disease characterised by congenital bilateral
nuclear cataract.?® HNevertheless, despite these findings, a case-
control study from India failed to identify any association

between cataract and family history.®®

1.2.1.4 Myopia

High myopia is known to be associated with age-related
cataracts. @2 only a few population-based studies,?®3” had
attempted to assess the association between high myopia and age-
related cataract. Cross-sectional data from the Blue Mountains Eye
study had provided evidence suggestive of an association between

high myopia and both nuclear and PSC cataracts. The association

between high myopia and nuclear cataract was also supported by
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data from the Beaver Dam Eye Study.®® Nuclear cataract was

strongly associated with high axial myopia. The density of the

cataract was higher in the high myopia group. No association was

observed between PSC or cortical cataract and high axial myopia.V

Another study found there were associations between myopia and
both nuclear and posterior subcapsular opacities. However, no
association was found between myopia and cortical opacity. There
was strong association between posterior subcapsular opacity and
myopia for those wearing glasses by age 21 years and for those
without glasses. One study from India reported that myopia in early
life is a risk factor for cataract because a myopic shift occcurs
at an early stage in the development of cataract. Moreover, myopia
is expected to play a significant additive role in the ultimate
outcome of cataract in combination with other significant risk

factors. Y

1.2.2Modifiable risk factors

1.2.2.1 Low sociceconomic status and illiteracy

Low socioceconcmic condition is always strongly associated with
development of cataract. However, the low socioceconomic people in
the society generally smoke and use cheaper cooking fuels and
suffer from malnutrition, which were identified risk factors for
cataract.®® nhnother study found, in multivariate analyses after
adjusting for all demographic facters and for history of smoking,
that females, illiterate persons and those belonging to the
extreme lower socioeconcmic status group had a significantly

higher prevalence of any cataract.%*) A population-based survey
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from Bangladesh found that age-specific blindness prevalence was

greater among illiterate and disadvantaged people.'”

R TS

Cigarette smoking 1is an established risk factor for nuclear
cataract, and there is growing epidemiologic evidence that smoking
is also a risk factor for PSC cataract."® Evidence exists that
cigarette smokers are more at risk of development of cataract at
an earlier age than are non-smokers.** A study from Australia
found strong association between nuclear cataracts and cortical
cataracts and heavy cigarette smoking, and alsc between nuclear
cataract and cigar smoking.®® Another study from Singapore
reported that current smoking and low education are associated
with nuclear cataract.®®” The same results were found in the
Melbourne Visual Impairment Project and the Blue Mountains Eye
Study, Australia,'*® studies from India found that cataracts were
significantly associated with smokeless tobacco, after adjusting

(38)

for age and sex and cigarette and cigar smokers had a

33 Another case-

significantly higher prevalence of any cataract.
control study among women from India and Nepal found the use of
solid fuel, unimproved stoves and unventilated kitchen to be

independent risk factors for cataract.®®

1.2.2.3 Dbirect sunlight exposure

Working in direct sunlight is another established risk factor for
development of cataract. Throughout the world, cataracts are most
prevalent in areas where the amount of annual and daily sunlight

is high, “® ambient temperatures are high, " and the latitude is
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low, "™ These areas receive more solar radiation, which includes

ultravioclet and infrared radiation and visible light. The

Melbourne Visual Impairment Project, BAustralia, found there was

significantly increased risk of cortical cataract with increased
UV-B exposure.'??’ However, a study from USA found a history of
outdoor work which may involve higher sunlight exposure was not

related to an increased risk of lens disease.,

1.2.2.4 Anthropometric status

Variation of body mass 1index (BMI} has also been shown to
influence cataract risk, although there is no consensus on
direction or nature of the association. Both higher'? and
lower'¥?®  BMIs have been associated with increased risk of
cataract. A study in Maryland’s Eastern Shore, US, found the risk
of nuclear opacification was greater in participants with lower
BMI (with a BMI of 22.5 compared with 28.0}) and of taller stature
{with a stature of 170.5 cm compared with 164 cm). After adjusting
for age, race, sex, stature, education, smoking and hypertension,
risks were reduced but nuclear opacification was still associated
with lower BMIs. ©On the other hand, after adjustment for age,
race, sex, alcochol consumption and UV-B, the zrisk of cortical

opacities was greater in those with higher BMI. "

1.2.2.5 8ize at Birth

It is well established that adverse influences during foetal life

{45} (43)

including viral infections, metabolic disturbance, and
premature birth"® may lead to congenital cataract. A recent report

showed that slow growth in early life with reduced weight at the
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age of 1 year was associated with a twofold risk of nuclear
cataract.™” Another study from England found no consistent

However, men and women born before 37 weeks of gestation were at

increased risk of cortical cataract, %

1.2.2.6 Dietary salt and antioxidants

The Blue Mountains Eye Study, Australia, found that higher dietary
sodium intake was associated with greater risk of PSC
cataract.®?" It may be that the higher level of extra-cellular
sodium might make it more difficult for sodium pumps to maintain
the low levels of intracellular sodium regquired for lens
transparency. A prospective cohort study in USA found 10-15%
reduction of cataract among women with higher intakes of fruit and
vegetable when compared to women with modest intake. % The Beaver
Dam Eye Study found an association between carotenoid and nuclear
cataracts. However, nuclear cataracts were not significantly

48} another randomized

related to intake of vitamin C or vitamin E.
clinical trial from USA found no statistically significant effect
of the antioxidant formulation on the development or progression
of age-related lens opacities."” On the other hand, the Blue
Mountains Eye Study, Australia, found that higher vitamin E intake
was assocliated with increased risk of P3C and having ever used

vitamin A supplements was protective for PSC,

1.2.2,7 Use of cheaper cooking fuel

A case-control study from India has reported that age-related

cataract was more common ameng persons having exposure with less
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21 However, users of cheaper cocking fuel

expensive cooking fuels.
tended also to be of lower socioeconomic status and this was
itself found had an independent association with cataract. BAnother
similar study among women 1in India and Nepal border areas
confirmed that the use of s0lid fuels in unimproved stoves and a
lack of kitchen ventilation were associated with an increasing
risk of cataract even after adjusting for outdoor working.®® a

weakness o©f this study was that they did not adjust for

socioeconomic status.
Biological plausibility

Smoking may damage the lens. Damage appears not to be related to
the nicotine in tobacco, but more generally and commonly from
tobacce, coal, wood, cooking fuel or automobile fuel. The damaging
mechanism is claimed to be oxidative stress by reactive oxygen
species either among the smoke constituents or generated
endogencusly by photodynamic action in response to smoke
constituents. These smoke constituents might be absorbed directly

3% pree radicals, such as

or, more likely, absorbed systemically.
Cd and Fe, produced by smoke may also damage the lens protein and

fibrous cell membrane of lens by its direct action.

1.2.2.8 Parity

Having more than three births had been reported to double the risk
of cataract. After adjustment for effects of age, outdoor work and
BMI, the risk increased by an estimated 20% for each additiocnal
{50

birth, according to a study among young adult women in India.

Multiple c¢hild bearing is common among those people of low
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sociceconomic condition, which is individual risk factor for

cataract.
-—.Biological plausibility. ...

The birth effect seems to be mediated through the potentially
adverse local practice of fluid abstention after birth, which is
likely to result in severe dehydration, a factor shown to be
strongly associated with cataract. Other possible explanations for
the relationship with higher parity are the increasing exposure to
episodes of acute nutritional deficiencies with increasing number
of births; the higher exposure to episodic increase in blood urea
levels leading to cyanate-induced carbamylation of lens proteins,
and the exposure to episcdes of hyperglycemia during pregnancy
leading to glycation of lens proteins. Furthermore, there may be a
complex of other adverse factors related to the stress of many

pregnancies and the care of many babies.®"

1,.2.2.9 Diabetes mellitus

A 5-year follow-up study conducted in Australia from 1997 to 1999
reported diabetes mellitus and having taken calcium channel
blockers for longer than 5 years to be independent risk factors
for PSC cataract®® Another similar study from Boston, USA, a part
of the Nurses’ Health Study cohort, reported women with diabetes
were significantly more likely to have posterior subcapsular
opacities than  were Women with fasting plasma glucese
concentrations <6.1 mmol/L. Diabetes and measures of adiposity
were unrelated to the prevalence of cortical and nuclear

opacities. ! The Beaver Dam Eye Study reported that statin use in
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a general population appeared to be associated with lower risk of

nuclear cataract, the most common type of age-related cataract.®?

BB I Bevere deRy AR G

A series of case-control studies from India reported that there
were strong marked, consistent and dose-dependent associations
between exposure to dehydration, history of episodes of severe
life threatening diarrhoea and/or heatstroke and the risk of
cataract. The study suggested that severe diarrhoea is a major

5354 Another group-

risk factor in early development of cataract.
matched hospital-based case-control study of 463 cases and equal
number of controls, carried out at the Government Medical College
and Hospital, Nagpur, also identified significant association
between dehydrational crisis from severe diarrhoea and age-related
cataract.®™ However, a case-control study carried out in the state
of Tamil Nadu, southern India, did not support an increased risk
of cataract in persons with a positive history of severe

diarrhoea. ®%

1.3 Rationale

The percentage of blindness due to cataract is still high in
Bangladesh comparing with many other countries. According to a
recent population-based survey in Bangladesh, about 130,000 new
cataract cases develop annually'” and the proportion of young
adult cases 1is significantly high. Previous data from Impact
“Jipon Tari” Floating Hospital also indicated that among all eye
surgical patients around 90% were cataract operation and 14% were

young adult (age between 18-45 vyears) cataract patients. The
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proportion of young adults is higher in Bangladesh than in many

other countries, suggesting that there might be some specific risk

factors for early onset of cataract in this population or that

known risky exposures are occurring earlier or at a more intense
level that in other settings where the prevalence is lower and the

onset generally at a later age.

Despite the avallability of modern high-quality operative
procedures and approximately 500 trained ophthalmologists in
Bangladesh, the service is not sufficient for the large population
{around 140 million in 2005) of the country. Efforts should
therefore be taken in attempts to reduce the incidence of cataract
in Bangladesh, and to do this a reliable identification of the

major risk factors operating in this setting is required.

It is clear that several of the known risk factors are prevalent
among the rural Bangladeshi population, such as low sociceconomic
status and illiteracy, working in sunlight, use of cheaper biomass
cooking fuel, and high parity among females. Among these, the most
readily modifiable facteor 1s the use of bilomass cooking fuel,
followed, perhaps, by high parity of females. Both of these
variables have been identified to be risk factors for cataract in

Tndia and Nepal.(?%°%

Most rural househelds in Bangladesh are of low socioeconomic
status and commonly use wood, leaves, cow-dung or rice straw for
household cooking. Most cooking stoves are of open type, which
does not control the smoke or vent the smoke Lo the outside. Rural
people 1in general, and the women in particular, are therefore

exposed to the smoke from these biomass fuels from an early age.
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High parity among Bangladeshi females is reflected in the average
household size in Bangladesh of 4.8 (2005)"* and this tends to be

higher in families of lower socioeconomic status.

This research, therefore, aimed primarily to identify the role of
these two variables, use of biomass fuels and high parity, as
factors related to the development of early adult cataract in
rural Bangladesh. Biomass fuels themselves comprise a number of
different types, and this study aimed to identify the separate
effects of these different types. Few previous studies have
addressed this issue. It 1s expected that the findings of this
study may indicate possible approaches for future policy-making to

prevent cataract.

1.4 Objectives

1.4.1 General objective

To identify the potential modifiable risk factors for young

adult cataract.

1.4.2 Specific objectives

1. To compare the background characteristics of young adult

cataract patients and those without cataract in the study.

2. To find the independent associations between the use of
cheaper cooking fuel such as wood/dry leaves, cow dung and rice
straw and vyoung adult cataract in rural Bangladesh after
adjustment for exposures to other previously identified risk

factors.




24

3. To determine if high parity is independently associated

with vyoung adult cataract among females after controlling for

_exposures to other previously identified risk factors.

1.5 Research questions

1. Is a history of using cheaper cooking fuel such as wood
or leaves, cow dung and rice straw assoclated with the development

of cataract in young adults in rural Bangladesh?

2, Is high parity associated with the development of

cataract in young adult females in rural Bangladesh?

1.6 Research hypotheses

1. The proportion of young adult patients with cataract
having a history of exposure tc smoke from wood or leaves, cow-
dung and rice straw used in cooking is higher than that in
patients of similar age and same sex with other eye diseases or in

patients with non-eye disease.

2. The proportion of vyoung adult female patients with
cataract having high parity is higher that among similarly aged
patients with other eye diseases or in patients with non-eye

disease.




25

Qverview

This case-control study was carried out at TImpact “Jibon Tari”
Floating Hospital in Bangladesh between April and October 2009.
Cases of cataract coming to visit the eye specialist at this
hospital were recruited as study cases if they satisfied
predetermined inclusion and exclusion criteria. For each case, two
age- and sex-matched controls were selected, one from the Eye
Department patients with eye problem other than cataract and the
other from ENT or Orthopedics Department in the same hospital. One
hundred and fifty three subjects were included in the case group

and in each of the control groups.

Information regarding history of cocking and exposure to different
types of cooking fuel and socio-demographic and other
characteristics were obtained using an interviewer-administered
questionnaire. The association between history of exposure to
various cooking fuel types and case status was determined using
univariate and multivariate <conditional logistic regression

techniques.

2.1 Conceptual framework

Aging is the most common risk factor for development of cataract.
Usually people age over 50 years are at greater risk of developing

cataract. From previous literature review female gender, family
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history of cataract and myopla are established known risk factors

and are non-modifiable. HNutritiocnal deficiency, exposure *to

cheaper cocking fuels, sunlight exposure, multi-parity and

illiteracy have been linked with an increased risk of cataract,

are themselves all associated with low socioceconomic condition,

Figure 1: The conceptual framework of the study

Y

Smoke from cheaper Family h/o
cooking fuel cataract
Exposure in sunlight
4 Gender
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A
¥
>
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Aging

Tobacco smoking Severe dehydration Myopia

Figure 1: Conceptual framework

From previous studies nutritional deficiency, exposure to cheaper
cooking fuels, sunlight exposure, multi-parity and illiteracy are
risk factors for cataract that may be modifiable. Tobacco smoking
and severe dehydration had also been identified as potentially
modifiable risk factors for cataract in many previous studies.
Some literature has reported that illiteracy is a risk factor for
cataract but the relationship between illiteracy and cataract is

not clear.
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2.2 Study design

This study was designed as a hospital-based matched case-control

SEEAY WL EHO T AGES AHA SO R MAT GRS GO ETOL  GEOUpE

2.2.1 Rationale for the choice of case-control design

Case-control studies can evaluate a range of exposures related to
a rare disease. Young adult cataract is a relatively rare disease.
The evaluation of effects on rare diseases is problematic in
cohort studies, but rare diseases are well suited to case-control
studies. On the other hand, case-contrel studies are inefficient
for the evaluation of the effects of exposures that are rare in
the source population for the cases, In fact, history of using
cheaper cooking fuels such as wood, leaves, straw and animal dung

are very common exposures in the source population.

Case~control studies are relatively simple and economical to carry
out and are increasingly used to investigate risk factors for
disease., Thus this design is suitablie for a study undertaken in
developing countries, especially a poor country like Bangladesh,

where the budget is very limited.

Cohort studies require a long time for follow-up {depending on the
latent period between the exposures to the outcome). But in this
study of the association between young adult cataract and exposure
to cheaper cooking fuels, the latent period between exposure to
cooking fuels and the outcome young adult cataract is not known
exactly. Therefore, case-control design 1s a good choice. Case-
control studies can reduce the time consumed even in studying a

disease with long latent period between exposure and outcome. A
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case-control study introduces few ethical problems compared to

cohort study.

B S SO 3 ..Explanation -£or.-the design of two . control groups.. . ..o ]

By selecting all young adult (18-49 years of age) cataract cases
that came to visit an ophthalmeologist in the study hospital we
could cobtain a case group including subjects who represented all
the cases from a specific population. The more difficult task was
to select controls in this study. The most appropriate controls
should be subjects drawn from the same source population but not
having developed cataract. However, as this was a hospital-based
study — which has the potential advantage of reducing information
bias - the controls would be subjects with some health problem
other than cataract. On one hand, if only patients with eye
disease other than cataract were used as controls, there may have
too much similarity in exposure history with the cases and we may
fail to identify important exposures. On the other hand, the
provision of health services for eye-disease is a major component
of the overall health services of this hospital, thus a large
proportion of patients attending the hospital are those with eye-
problems. The way chosen tc solve this problem was to choose two
types of control subjects: one from patients with non-eye disease
{(NE) and the other from patients with non-cataract eye disease
{NC). The NE controls patients were selected from the ENT and
Orthopedics Departments. Each control was matched with the case on
sex and age group, and comparisons cof exposures between cases and

each control group were made separately for the case-contrel
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comparisons using matched tabulation and conditicnal logistic

regression modeling.

Y54 U Study setEing

The study was conducted in Impact “Jibon Tari” Floating Hospital,

Bangladesh.

2.4 Study population

Males and females aged between 18-49 years old who came to visit
Impact “Jibon Tari” Floating Hospital, Bangladesh, during the
study period Ffrom May to October 200%. As a mobile floating
hospital, during the studied period it was located in Barisal
district, in the south-west of Bangladesh, a region criss-crossed

by many rivers.

2.5 Study sample and sample selection

Case recruitment: All patients who came to wvisit the eye
specialist in Impact ™“Jibon Tari” Floating Hospital during the
study period and diagnosed as cataract were recruited as cases in

this study.

2.5.1 Cases (CS8)
Dafinition of cataract:

Cataract case was an ophthalmologic patient age between 18-49
years diagnosed by an ophthalmologist under clinical and slit-lamp
examination showing any opacity of the crystalline lens or its
capsule and having decreased visual acuity poorer than 6/18 on the

Log Mar Visual Acuity Chart.
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Or, his/her cataract had been already removed by a

gualified ophthalmologist within the previous 5 years.
B ST T RN U= W) W0 s T ol < 5 s 1= 1SS

1. Patients diagnosed as cataract by an eye specialist

according to pre-defined cataract criteria.
2. Age between 18-49 years.
Exclusion criteria:
1. Unable to speak.
2. Congenital cataract.
3. Severe mental disorders.
4. Cataract secondary to serious eye disease such as

glaucoma, diabetes retinopathy and severe injury.

2.5.2 Non-cataract eye-disease (NC) controls

Non-cataract eye-disease controls’ Non-—-cataract eye—disease

controls were selected from among patients attending in the same
hospital with an eye problem other than cataract and matched 1:1

with cases on age (within same 5-year age range) and sex.
Inclusion criteria:

1. Age between 18-49 years.

2. Had eye problem other than cataract.

3. Had no diagnostic criteria for cataract.
Exclusion criteria:

1. Severe mental disorders.
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2. Unable to speak.

2.5.3 Non-eye disease (NE) controls

NOﬂéeye—diseas;"w;oﬁégéi;;MNSQA;;Qé;aiSé;;;””eégéféimugﬁgjééés were
selected from patients without any eye problem but attending other
departments available in the same hospital and 1:1 matched to
cases on age {within same 5-year age range) and sex. Potential
subjects were recruited alternately from among out-patients
fulfilling the inclusion criteria in the ENT and Orthopedics
departments on the same or following working day as the case to

which they were matched.
Inclusion criteria:
1. Age between 18-49 vyears.
2. No history of prior cataract/eye surgery.
3. No eye problem within last 3 months.
Exclusion criteria:
1. Known case of myopia.
?, Severe mental disorders.

3. Unable to speak.

2.5 Sample size calculation

Sample size calculation was based on the theory developed by

Dupont (1988) for matched case-control studies.®”

For the 1% hypothesis, we assumed the proportion of exposures
among the control population to be 40%, one control per case,

correlation coefficient between cases and contreols te be 0.14,
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odds ratio to be detected as significant at an alpha of 0.05 equal

to 2.0, and power required 80%,

The total required number of subjects therefore would be 153
cases, 153 NE controls and 153 NC controls, or a total number of

enrolled subjects of 153%3 = 4509,
For the 2" research hypothesis:

Slightly more than half of the subjects were expected to female
{say about 77). Because of this small number, it was decides to
combine the two types of control into a single contrel group, so

that the matching ratio would 1 case : 2 controls.

We assumed the proportion of exposures among the control
population to be 40%, 2 controls per case, and correlation
coefficient between cases and controls to pe 0.14. This would
provide a power of B80% to detect an odds ratic of 2.3 as
significant at an alpha of 0.05, and was considered adequate for

this second objective,




2.6 Variables

Table 4. Independent variables
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Variable Method of data S8cale of measurement
collection
Age Questionnaire Continuous
Sex Questionnaire Categorical
Literacy Questionnaire Categorical
Socioceconomic status Questionnaire Crdinal
Smoking history Questionnaire Ordinal
Myopia in early life Questionnaire Dichotomous
Family history of Questionnaire bPichotomous
cataract
Exposure to sunlight Questionnaire Crdinal
BMI {(ht. and wt.) Measurement Continuous
Use of cheaper Questionnaire Categorical/ordinal/
cooking fuel .
continuous
Parity Questionnaire Ordinal

Table 5. Dependent/outcome variable

Variable

Data collecticon

Scale of measurement

Cataract in
age

young Ophthalmic

examination

Dichotomous
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2.7 Operational definitions

Young adult cataract: was defined as cataract in a patient aged

between 18 and 49 years.

Low SES: was based on the lower and upper-lower categories of

modified Kuppuswamy’s classification for socio-econcmic status.

The modification of Kuppuswami scale meant to determine the
sociceconomic status of family based on education and occupation

of head of the family and per capita income per menth.

Kuppuswami’s classification: It is based on education, occupation

and income of family head:

Table 6. A. Education

Educational level Score
Professional Degree, PG and above 7
Graduate 6
Intermediate or Past High School 5
Diploma
High School Certificate 4
Junior High Scheol Completion 3
Primary School or Literate 2

Illiterate 1




Table 7. B. Ccoupation

35

Cccupation Score
“ngféé;iAHAiffé;égé;;”Eﬁ;g;éiéh;' .”iémm_m_m“muuw.“mm”_mmmm”m”.m_m
Engineer etc.)
Semi Professional (who change 10
the profession on time)
Clerk, Shop Owner, Farm Owner 6
Skilled Worker 4
Semi Skilled Worker 3
Unskilled Worker 2
1

Unemployed

Table 8. C. Per capita income (Taka per month)

Bangladesh currency, Taka (Tk}

is adjusted with

Per capita income (Taka/month) Score
30001 and more 12
1500130000 io
10001-15000 6
7001-10000 4
5001-7000 3
2001-5000 2
Below 2000 1




Table 9. The total score is graded as follows
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Socio-economic status Score
ma;@;; mzé:éémm_m“m“.mmm__”“”“m
Upper Middle 16-25
Lower Middle 11-15
Upper Lower 5-10
Lower <5

Cheaper cooking fuels:

Parameters of use of wood or dry leaves, cow dung and rice straw

for cooking were recorded as follows:

» FBEver use; {Recorded in yes/no}

» BAge of first cooking; {Recorded in years}

> How many times cooked per day? {Recorded times/day}

» How many days cooked per week? {Recorded as days/week}

» How long cooked for each time? {Recorded hours/time}

» First started use of fuel of each type

» Last stopped use of fuel of each type

{Recorded}

{Recorded}

» If used more than one type of fuel together then;

Percentage of using of each specific types of cocking fuels in the

previous 5 years and 1 year.

Finally;

s Duration (years) = age of stopping - age of starting
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s Frequency (times/week) = times/day * days/week

hours/time * times/day *

It

¢ Intensity (hours/week)

+ Lifetime exposure (hours) = intensity * 52 * duration
Parity: number of pregnancies of married women. (Additional

questions were asked about mode and place of delivery and number

of children.}

Smoking status: number of cigarettes or biri/day and duration of

smoking were recorded.

Barly myopia: was specified by history or clinical examination.

Sunlight exposure: average hours/day direct occupational exposure

te sunlight and lifetime duration of exposure in years.

Outcome variable (young adult cataract): was determined by
questionnaire and ophthalmic examination. Either the patient had

cataract or not. Tt was determined by:

1. Any opacity of the crystalline lens or its capsule

found under slit-lamp examination by an ophthalmologist.

2. Or, his/her cataract had been already removed by a

qualified ophthalmelogist within the previous 5 years.
3. Age between 18-49 years.

4, Might be one or both eyes.
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2.8 Data processing and management

2.8.2 Data collection

Data were collected by semi-structured guestionnaire through
personal face-to-face interview and c¢linical examination. The
questionnaire covered general socio-demographic characteristics,
details of cooking history and exposure to various cooking fuels,

and other previously documented risk factors for cataract.

History of exposure to cooking fuels was recorded on a matrix
table comprising fuel types in rows and age (years 11 to 49) in
columns. Information was also obtained regarding the number of
cooking sessions per day, hours spent cooking per session and
number of days when cooking was done per week. These data were
used to derive parameters of frequency, intensity, duration and

cumulative lifetime exposure to each cooking fuel type.

Written informed consent was requested from all respondents before
their participation. For participants who were willing but could
not sign, a fingerprint was taken after explaining the research

process.

2.8.3 Preparatory phase

Tools and technique for the study were finalized after
consultation with assigned advisors in PSU and Bangladesh. After
finalization of the questionnaire, readability of the Iinstrument
was tested in Bangladesh at a hospital in a similar setting to

that of the main study.
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As patilent recruitment and data collection involved a number of

staff of the hospital, an explanation and training sessicn was

held among the supporting staff, nurses and doctors in the

hospital, to ensure consistency of patient recruitment and data
collection methods and adherence to the study protocol. Setting-up
of the study procedures was undertaken in collaboration with the

research supervisor from PSU during an on-site visit.

2.8.4 Collecting phase

Participants were included from the Eye, ENT and Orthopedic
Departments of the hospital. Each patient who came to visit for
eye consultation going through an ophthalmic examination and
diagnosed as cataract was enrolled as a case. Following acceptance
of each cataract patient the next patient with diagnosed eye
disease other then cataract and matched to the case on age (in
same 5-year age range) and sex was enrolled as the non-cataract

eye-~disease {NC) control subject.

For non-eye disease (NE) control, after enrolling each case into
the study the researcher waited in the ENT and Orthopaedic
Departments and the 2™ patient matched to the case on age (in same
5-year age range} and sex was selected as the NE subject. IE
possible, non~eye disease control subjects were selected
alternately from ENT and Orthopaedic Departments. The case and

control ascertainment algorithm is shown in Figure 2.
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Figure 2: The recruitment of the subjects in the study
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///V No cataract
Ophthalmic exam 2™ pt. matched
h 4 with the case
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with predefined {age and sex matched} Ophthalmic exam
criteria ¢ v
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3 “ - NC
¥
Case
4 NE
Interview

™
| BYE Dept. | oi....| ENT Dept. |¢f Ortho. Dept. ff

Figure 2: Data collecticn procedure

2.8.5 Data management and statistical analysis

Quality control of data was done concurrently, daily or on a day-
after Dbasis. BAll interview questionnaires were checked for
completeness, correctness and internal consistency to find out

missing or inconsistent data.

The results in the questionnaire and ophthalmic examination record
data were entered into the computer using EpiData version 3.17¥%

5% for cleaning, exploration

and transferred into R version 2,10.0
and analysis. The distributions of variables were explored and
summarized within each outcome group using mean and standard
deviation or frequency. Tabulation of independent wvariables was

performed for matched pairs of case vs non-eye-disease control and

for case vs eye-disease control. Those variables showing any
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indication of differing within the matched pairs in either

comparison (p<0.3), in addition to selected parameters of cooking

fuel use, were included in initial conditional logistic regression

models for matched pairs of case vs NE control and of case wvs NC
control, and the models refined by successive removal of variables
showing no statistically significant contribution to the fit of
either model, other than the selected cooking fuel variables,
which were retained in the models irrespective of their
statistical significance. Tikelihood ratic test p-values =0.05

were considered as indicating statistical significance.

After initially fitting categorical cooking-fuel-exposure
variables 1in the models, associations between case status and
alternative, ordinal, parameters of cooking fuel use were then
explored among these fuels to identify any dose-response
relationships. These ordinal exposure variables comprised
frequency (times per week during the years used), intensity (hours
per week during the years used), duration (years) and lifetime
exposure {lifetime hours of use). Each variable was cut into three
levels: never used, used for less than or equal to the median
among all users, and greater than the median for all users. These
variables were fitted first in categorical form and subseqguently

in trend-across-category form,

To evaluate the effect of matching, additional analyses were

performed using multinomial logistic regression modeling.
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2.9 Ethical considerations

Ethical approval was sought and received from the Ethics Committee

Thailand, and an oral approval was granted after a detailed
presentation of the research proposal within the management of
Impact Foundation Bangladesh, the authority of the study hospital,
before conducting the study. Written informed consent was taken
from all respondents before their participation. For participants
who could not sign, a fingerprint was taken after explaining the
research process. All potential participants in the study were
informed that the study was aimed at identifying certain
behavicurs that might increase the zrisk of their developing
ailments common in rural Bangladesh. Only after the patient gave
signed consent was the interview conducted. Computerized data did

not indicate the identity of any patient.
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i Chapter 3: Results - Use of __ch_eaper____biomaé.s e

cooking fuels

3.1 General characteristics of cases and controls

3.1.1 Distribution of socio-demographic characteristics of

study sample

A total of 459 subjects, including 153 cataract cases aged between
18-49 years with an equal number of each control group matched on
age and sex, were recruited and interviewed. The distributions of
the socio-demographic characteristics among the cases and controls

are given Table 10,

There were slightly more females than males. The mean age of the
all participants was 41.8 (8D. 6.3) years and 30 percent were aged
40 or less. In all groups, most of the Ffemales were housewives,
the commonest occupation among males was farmer, and about &0
percent were c¢lassified as having low socloeconomic status as
measured on the modified Kuppuswami scale using education,
occupation and income of the family head. Around 70 to 75 percent
of subjects were classified as being underweight. Very few
subjects reported a history of diagnosis of hypertension or

diabetes mellitus {Table 10).

Cases had less commonly received secondary or tertiary education

than controls, particularly NE controls, and more commonly
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reported a history of current or past smoking and a greater

occupational exposure to sunlight. Cases also more frequently

reported a family history of cataract.

Table 10. Distribution of sccio-demographic characteristics among

cases and contreols

vVariable Casa (CS) NE control NC control
N (%) N (%) N (%)
hge in years {mean & SD) 42,0 + 6.1 41.8 £ 6.6 41.5 £ 6.1
Age group
18 - 20 1 (0.7) 5 (3.3} 2 (2.0)
21 - 30 10 {6.5) 5 (3.3} 7 {4.6)
31 - 40 36 (23.5) 36 (23.5) 36 {23.5)
41 -~ 49 106 {69.3) 107 (69.9) 107 (69.9)
Sex
Male 73 (47.7) 73 (47.7) T3 (47.1)
Female 80 (52.3) 80 (52.3) 80 (52.3)
Religion
Muslim 91 (59.5) 83 (54.2) 75 (49.0}
Others 62 (40.5) 70 {45.8) 78 (51.0}

Marital status

Single 7 (4.86) 6 (3.9) 5 (5.3}
Married 139 (90.8) 137 (89.5) 144 {94.1)
Education
No education 61 [(39.9) 54 {35.3) 55 {35.9)
Primary 73 {47.77) 54 {35.3) 65 {42.5)
Secondary 19 {12.4} 45 (29.4) 33 (21.86)
Occupation
Farmer 26 (17.0) 30 (19.6} 26 (17.0)
Housewife 76 (49.7) 69 (45.1} T2 (47.1)
Labour 11 (7.2} 10 (6.5) 9 (5.9}
Business 12 (7.8} 14 (9.2) 13 (8.5}
Teacher 3 (2.0 3 (2.0 7 (4.6)

Othexrs 25 {16.3) 27 (17.6) 26 (17.0)
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Table 10. Distributien of socio-demographic characteristics among

cases and controls {(cont.)

Variable Case (C8) NE control NC control

N (%) N (%) N (%)

Household members

<4 39 (25.5) 40 (26.1) 41 (26.6)
5-7 93 (60.8) 94 (61.4) 86 (56.2)
>7 21 (13.7) 19 (12.4) 26 (17.Q)

Household income (in
previous year) Taka/month

<3000
50 (32.7) 50 (32.7 31 (20.3)
3001-7500
66 (43.1) 65 {42.5) 84 (54.9)
>7500
37 {24.2) 38 {24.8) 38 (24.8)
Scciceconomic status
Lower 127 {83.0} 120 {78.4) 124 (81.0)
HMiddle 26 {17.0} 33 (21.8) 29 (19.0)
Body Mass Index (BMI)
Underweight 116 {75.8) 111 (72.3) i06 (69.3)
Normal 27 (17.86) 34 (22.2) 40 (26.1)
Overweight 8 (5.2) 8 (5.2) 7 (4.6)
Hypertension
Yes 5 (3.3) 5 (3.3) 1 {0.7)
No 148 (96.7) 148 (96.7) 152 {99.3}
Diabetic mellitus
Yes 0 (0.0) 2 (1.3) 2 {1.3)
No 153 (100.0) 151 (98.7) 151 (98.7}
Hyopia
Yes 5 (3.3) 0 (0.0) 14 (9.2)
No 148 (96.7) 153 (100.0) 139 (90.8)
Family history of cataract
Yes 54 (35.3) 26 (17.0) 29 (19.0)
o 99 (64.7) 127 (83.0) 124 (81.0)
HX of working in sunlight
Yes 125 (81.7) 116 (71.9) 121 (79.1)

No 28 (18.3) 43 (28.1) 32 (20.9)
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Table 10. Distribution of socio-demographic characteristics among

cases and controls (cont.)

Yariable Casa {(CS8) NE control HC control

H (%) " (%) N {%)

Years of sunlight exposure

>18yr 70 (45.8) 51 (33.3) 54 (35.3}
£18yr 55 (35.9) 59 (38.6) 67 (43.8}
Not exposed 28 (18.3) 43 (28.1) 32 (20.9}

Smoking status
Current or past 55 (35.9) 45 (29.4) 36 {23.5)
Never smoked 98 (64.1) 108 (70.86) 117 (76.5)

Current no. cigarettes /day

>10 25 (16.3) 22 (14.4) 12 (7.8)
<10 17 {11.1) 15 (9.8) 17 (11.1)
None 111 (72.5) 116 (75.8) 124 (81.0)

Over half of the NE controls (56.2%) were diagnosed with wvarious
car diseases, followed by nasal, throat, and orthopedic diseases,
among NC  controls, refractive error, corneal disecases and

conjunctival diseases were most common (Table 11}.




Table 11. Distribution

controls status

of diagnosed diseases
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among case and

NE control

NHC contrels

Diseases N (%) Diseases N {%}
Ear diseases 86 (56.2) Refractive error 47 {30.7}
Nasal diseases 15 (2.8) Corneal diseases 42 {27.5})
Throat diseases 13 (8.5} Conjunctival diseases 30 {19,06}
Orthopedics diseases 11 (7.2} Lacrimal tract disease 8 {5.2)
Others 28 (18.3) Others 26 {17.0}
3.1.2 Univariate analysis of factors related to socio-

demographic characteristics by case status.

Crude matched odds ratios and 95% confidence intervals (95% CI}) of

variables related

to

socio-demographic

characteristics using

univariate conditional logistic regression analysis of case vs NE

control and of case vs NC control groups are shown in Table 12,
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Table 12. Univariate analysis of socio-demecgraphic status among

cases and controls

Variablaes Case vs NE controls Case ws NC controls

OR (95% CI) P-value® OR (95% CI) B-value*
Religion 0.352 0.073

Muslim 1.24 (0.79,1.986} 1.50 (0.96,2.35)

Cthers l(zref) 1{ref)

Marital status 0.713 0.400

Single 1{rerf) 1{ref)

Married 0.83 (0.22,3.13} 0.60 {0.14,2.51)

Divorce/widow 0D.56 (0.11,2.82}) 1.50 {0.17,13.23)
Education < 0.001 0.082

No education 2.89 (1.45,5.76) 2,07 {1.01,4.21}

Primary 3.49 (1.73,7.03) 2.09 {1.04,4.18)

Secondary 1{ref} 1{ref)
ﬁousehold members 0.931 0,637

%4 l{ref} 1l{ref)

57 1.02 (0.579,1.736) 1.14 {0.67,1.93)

>7 1.16 (0.52,2.57) 0.83 (0.39,1.786)
Occupation 0.556 0,754

Farmer 0.80 (0.14,4.48) 1.87 (0.41,8.46)

Housewife 2.50 (0.36,17.19) 3.44 (0.66,18.04)

Labour 1.09 (0.18,6.68) 2.31 (0.5,%0.61)

Business 0.74 (0.13,4.18) 1.67 (0.32,8.69)

Teacher 1(ref} 1(ref)

Others 0.89 (0.16,4.97) 1.89 (0.41,8.74)
Household income ({(in 0.990 0.039
previouns year)
taka/month

<3000 1,03 (0.55,1.93) 1.65 (0.85,3.21)

30017500 1,04 (0.6,1.8) 0.81 (0.45,1.46)

~7500 1{xef) 1{ref)

* P value from likelihood ratio test of univariate conditional logistic model
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Table 12. Univariate analysis of socio-demographic status (cont.)

P-valua*

variables Case vs NE controls Case vs NC controls
OR (95% CI) P-value* OR (95% CI}
Socioeconomic status 0.326 0.639
Lower 1.32 {0.76,2.29) 1,16 (0,63,2.14)
Middle 1(ref) 1{ref)
Body Mass Index {(BMI) 0.596 0.181
Underweight 1.29 {0.73,2.29) 1.60 (0.92,2.76)
Normal l{ref) 1{ref)
Overweight 1.49 {0.52,4,22) 2.11 (0.72,6.16)
Hypertension 1 0.088
Yes 1,00 {(0.30,3.45) 5.00 (0.58,42.8)
Ho 1(ref) 1{ref)
Family history of < 0.001 < £.,001
cataract
Yes
2.40 (1.42,4.04) 2.79 (1.51,5.13)
Ho
1(ref) 1{ref)
Hx of working in 0,054 0.579
sunlight
Yes
1.65 (0.98,2.77) 1.17 (0.68,2.01)
Ho
1(ref) 1{ref)
Years of sunlight ex. 0.03 0.083
Ex.>18yr 1.30 (0.73,2.32) 0.78 (0.4,1.52})
Ex.S18yr 2,24 (1.2,4.2) 1.57 (0.85,2.92)
Not expose 1(ref) 1l{ref)
Smoking status 0.084 < .001
Current or past 1.83 (0.21,3.7) 3.37 (1.53,7.43)
Hever smoked 1(ref) li{ref)

* p value from likelihood ratio test of univariate cenditional logistic regression

model
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3,2 Distribution of coocking history and exposure to

cooking fuels types by case/control status

3.2.1 Distribution of cooking history

Cooking history and exposure to various types of cooking fuels

among subjects in each group are shown in Table 13.

Bbout two thirds of subjects in each group reported a history of
cooking, either regularly or occasionally. The commonest fuel used
for cooking in all groups was wood and/or dry leaves, followed
respectively by cow-dung and rice straw. Further analysis of
cooking fuel exposure was confined to these three groups of
cooking fuels. Gas or kerosene was used by only a small number of
subjects in any group. The proportion of cases using rice straw
was higher than that of either of the controls, whereas the
proportion of cases using cow-dung was lower than that in each
control group. The lifetime duration of cooking activities was
somewhat higher among cases than either of the control groups.
Exposure parameters explored included duration from first to most
recent exposure in years (irrespective of the intensity or
frequency of exposure}, intensity of exposure, frequency of
exposure (times per week), and total lifetime exposure (in hours
of actual exposure). However, none of these differentials was

statistically significant.
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of coocking history and

Case {CS)

NE control

NC control

variable
H (% N (%) N (%)

Cooking history:
Ever cooked

Yes 108 (70.6) 100 (65.4) 105 (68.6)

No 45 (29.4) 53 {34.6) 48 (31.4)
Frequency

Regular 87 (80.6) 84 {84.0) 83 (79.0)

Ocecasionally 21 (19.4) 16 {16.0} 22 (21.0)
Cocking place

Living house 33 (30.8) 21 (21.0} 20 (19.0)

Separate house 75 (69.4) 79 (79.0} 85 (81.0)
Duration of cocking

<26 yr 53 (49.1) 48 (48.0) 65 (61.9)

>26 yr 55 (50.9) 52 (52.0) 40 (38.1)
Times/cook/day

£2/day 100 (92.9) 91 (91.0) 93 (88.8)

>2/day 8 (7.4) 9 (9.0) 12 (11.4)
Hour/cook

<2hr/time 90 (83.3) g1 (81.0) 94 (89.5)

>2hr/time 18 (i6.7) 19 (19.0) 11 (10.5)
Gas:

Ever used

Used 0 (0.0) 3 (2.0) 4 (2.8)

Rever used 153 (100.0) 150 (98.0) 149 (97.4)
Kerosona:

Ever used
Used 4 (2.86) 4 (2.86) 3 {2.0)
Never used 149 (97.4) 149 (97.4) 150 (98.0)
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Table 13. Distribution of parameters of cooking history and

cooking fuel use among cases and controls (cont.)

Case {C8) HE control NC control

Variable
N (%) N {%) N (%)
Wood /dzy leaves:
Ever used
Used 106 (69.3) 95 ({62.1) 102 (66.7)
Never used 47 (30.7) 58 (37.9) 51 (33.3)
Freguency of use
Never used 47 (30.71) 58 {37.9) 51 (33.3)
Used <14times/wk 98 (64.1) 85 (55.6) 90 (58.8)
Used >l4times/wk 8 (5.2) 10 {(6.5) 12 (7.8)
Intensity of use
Hever used 47 (30.7) 58 (37.9) 51 (33.3)
Used S£20hr/week 64 (41.8) 50 (32.7) 56 (36.86)
Used >20hr/week 42 (27.5) 45 (29.4) 46 (30.1)
Duration of use
Never used 47 (30.7) 58 (37.9) 51 (33.3)
Used <26yr 52 (34.0) 43 {28.1) 61 (39.9)
Used >26yr 54 (35.3) 52 {34.0) 41 (26.8)
Life time exposure
Hever used 47 (30.7) 58 (37.9}) 51 (33.3)
Used £25000 hr 55 (35.9) 44 (28.8) 52 (34.0}
Used »25000 hr 51 (33.3) 51 (33.3) 50 (32.7)
Rice straw:
Ever used
Used 29 (19.0) 18 (1l1.8) 22 (14.4)
Never used 124 (81.0) 135 (88.2) 131 (85.6)
Freguency of use
Hever used i24 (81.0) 135 (88.2) 131 {85.6)
Used =l4times/wk 25 (16.3) 18 (11.8) 21 (13.7)
Used >ldtimes/wk 4 (2.6) 0 (0.0) 1 (0.7
Intensity of use
Never used iz4 (81.0) 135 (88.2) 131 (85.6)
Used =20hr/week 16 (10.5) 10 {5.5) 12 {7.8)

Used >20hr/week 13 (8.5) B (5.2) 10 (6.5)
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history and

Case {CS)

NE control

NC control

Variable
N (%) N (%) N (%)

Duration of use

Never used 124 (81.0) 135 (88,2) 131 {85.6)

Used =26yr 12 (7.8) 10 (6.5) 11 {7.2)

Used >26¥vr 17 (11.1) 8 (5.2) 11 {7.2)
Life time exposure

Never used 124 {81.0) 135 (88.2} 131 (85.86)

Used =24000 hr 12 {7.8) 7 {4.8) 9 (5.9)

Used >24000 hr 17 {11.1) 11 {7.2) 13 {8.5)

Cow dung:

Ever used

Used 26 (17.0) 34 (22.2) 37 {24.2)

Hever used 127 (83.0) 119 (77.8) 116 (75.8)
Fregquency of use

Hever used 127 (83.0) 119 (77.8) 116 {75.8)

Used <l4times/wk 24 {15.7) 34 {22.2} 34 (22.2)

Used >1dtimes/wk 2 (1.3} 0 (0.0) 3 (2.0)
Intensity of use

Never used 127 {83.0) 119 (77.8) 116 (75.8)

Used £20hr/week 11 (7.2) 16 (10.5) 15 {9.8)

Used >20hr/week 15 (2.8) 18 (11.8) 22 (14.4)
Duration of use

Never usad 127 (83.0} 119 (77.8) 116 (75.8)

Used =26yr 16 (6.5} 14 (9.2} 19 (12.4)

Used >26yr 16 (10.95) 20 (13.1) 18 (11.8)
Life time exposure

Hever used 27 (83.0) 119 (77.8) 116 {75.8)

Used <31500 hr 12 (7.8) 16 {10.5) 20 (13.1)

Used »>31500 hr 14 (9.2) 18 (11.8) 17 (11.1)
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3.2.2 Univariate analysis of factors related to cooking

history

Ceride mAtehed odds ralics and 95% confidence intervals (95% CIF of

factors related to cooking history using univariate conditicnal
logistic regression analysis of case vs NE contrel and of case vs

NC control groups are shown in Table 14.

mable 14. Univariate analysis of wvariables related to cooking

history
Variables
Case ws NE controls Case vs NC controls
OR {95% CI) P-value¥® OR (95% CI} P-value*

Ceoking history 0.181 0.590
Yes 1.57 (0.8,3.07} 1.21 (0.6,2.46)

Ho 1{ref) 1{ref)

Frequency ¢f cooking 0.406 0.351
Regular 1.64 (0.57,4.68) 3.00 {0.6,15.03)
Occasionally 1.54 (0.71,3.36) 1.00 (0.46,2.15)

Never cock 1{ref) li{ref)

Smoke accumulation 0.563 0.086
Yes 1.40 (0.44,4.41) 3.50 (0.73,16.85)

Ho 1{ref) 1{ref)

Types of cocking place 0.151 0,147
Never cook 1{ref} 1l(ref)

Living house 2.03 (0.94,4,39) 1.74 (0.77,3.93)
Separate house 1.23 (0.58,2.62}) 0.94 (0.44,2.02)

Age of 1™ cooked 0.328 0.355
Never cook 1{ref) 1(ref)

From =15yr 1.35 {0.61,3.02) 1.67 (0.71,3.91)
From >15yr 1.67 {0.83,3.33) 1.14 {0.56,2.34)

* p value From likelihood ratio test of univariate conditional logistic regression

model
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Table 14. Univariate analysis of variables related to cocking

history {cont.)

Variables

Case vs NE controls Case vs NC controls
QR (95% CI} P-valua* OR (95% CI) P-value#*

Years of cooking 0.370 0.007

Never cook 1{ref) 1{ref)

For £26yr 1.53 {0.77,3.02) 1.17 (0.57,2.38)

For >26yr 1.88 {0.66,5.38) 4.65 (1.41,15.39)
Times/cook/day 0.380 0.566

Never cook 1{ref) 1{ref)

<2times/day 1.59 {0.81,3.11) 1.23 (0.61,2.5)

>2times/day 1.31 {0.4,4.22) 0.81 (0.27,2.49)
Hour/cook 0,370 0.336

Never cook I{ref) 1{ref)

<2hr/time 1.62 {0.82,3.2) 1.17 (0.58,2.39)

>Z2hr/time 1.37 {0.55,3.4) 2.06 (0.72,5.87)

* P yalue from likelihood ratio test of univariate conditional logistic regression

model

3.2.3 8election of parameters to represent of each main

axposure to cooking fuel type

For each of the main exposures of interest, the various parameters
of cooking fuel exposure comprised frequency ({times per week
during the vyears used), intensity {(hours per week during the years
used), duration (years) and lifetime exposure (lifetime hours of
use) were entered into separate univariate conditicnal logistic
regression models and the log likelihood recorded. The log
likelihood models for wood or dry leaves, rice straw and cow-dung

used variables are shown in Tables 15-17.




3.2.3.1 Wood or dry leaves

The crude odds ratiocs and 895% confidence intervals

{95%
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CI} from

Table 15. Univariate analyses of parameters of wood or dry leaves

use among cases and controls

Case vs NE control

Case vs NC control

Variable
OR (95% CI) P-valuae#* OR {95% CI) P-value#

Ever used 0.053 0,449

Vever used liref) 1(retf)

Used 2.00 (0.97,4.12) 1.33 (0.63,2.82)
Frequency of use 0.123 0.502

Never used 1{ref) i(ref)

Used <l4times/week 2.04 {0.99,4.23) 1.33 (0.63,2.82)

Used >14times/week 1.45 (0,45,4.73) 0.89 (0.28,2.85)
Intensity of use 0.107 0.596

Never used 1i{ref) 1(ref}

Used <20hr/week 2.13 (1.02,4.47) 1.35 (0.64,2.87)

Used >20hr/week 1.65 {0.71,3.85) 1.09 (0.42,2.81)
Duration of use 0.154 0.024

Never used li{ref) 1(ref)

Used 226yr 1,99 (0.95,4.16) 1.24 (0.58,2.65)

Used »26yr 2,07 (0.7,6.19) 3.87 (1.22,12.3)
Life time exposure 0.154 0.741

Rever used 1{ref) l{ref)

Used <25000 hr 2 {0.97,4.13) 1.33 (0.63,2.81)

Used >25000 hr 1.95 (0.69,5,.52) 1.41 (0.51,3.94)

* P value from likelihood ratio test of univariate conditional logistic regression

model
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Table 16. Univariate analyses of parameters of rice straw use

among cases and controls

Case vs NE control Case vs HC control
Variable
OR (95% CI) P-value* OR (95% CI) P-value¥*

Ever used 0.053 0.273

Never used l(ref) 1{ref)

Used 2,00 (0.97,4.12) 1.41 (0.76,2.63}
Frequency of use 0,017 0.288

Never used l{ref) 1{ref)

Used <l4times/week 1.82 (0.87,3.79) 1.28 (0.67,2.44)

Used >l4times/week - 4,21 (0.47,37.95)
Intensity of use 0.153 0.547

Never used i{ref) 1{ref)

Used <20hr/week 1.95 (0.8,4.73) 1,44 (0.64,3.25)

Used >20hr/week 2.08 (0.75,5.175) 1,38 (0.58,3.29)
Duration of use 0.072 G.420

Never used li{ref} t(ref)

Used S26yr 1.29 (0.48,3.45) 1.13 (0.48,2.67)

Used >26yr 3.25 (1.06,9.97) 1.76 (0.74,4.2)
Life time exposure 0.154 0.548

Never used 1l{ref) l(ref)

Used £24000 hr 2.00 (0.73,5.48) 1.40 (0.56,3.49)

Used >24000 hr 2.00 (0.79,5.07) 1.42 (0.63,3.2)

* P wvalue from likelihood ratio test of univariate conditional logistic regression

model




3.2.3.3 Cow dung

The crude odds ratios and 95%

. un.i.va.ria.te....an.al_yses... are ...Show.n.. inTablel?- o

confidence intervals

(95%
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CI) from

Table 17. Univariate analyses of parameters of cow dung use among

cases and controls

case vs NE control

Case vs NC control

Variable
OR (95% CI) P-value* OR (95% CI) P-value*
Ever used 0.204 0.112
Used c.67 (0.35,1.25) 0.60 (0.32,1.14)
Hever used 1l{ref) l{ref)
rreguency of use 0.088 0.219
Never used l{ref) 1{ref)
Used Sldtimes/week 0.62 (0.33,1.19) 0.58 {0.3%,1.11)
Used >14 times/week - 0.48 (0.08,3.04)
Intensity of use 0.424 0.224
Never used 1(ref) l{ref)
Used =20hr/week 0.61 (0.26,1.42) 0.59 (0.24,1.43}
Used >20hr/week 0.72 {0.32,1.62) ¢.57 (0.27,1.2)
Duration of use 0.444 0.115
Never used 1(ref) 1{ref)
Used S26yr 0.64 (0.26,1,58) 0.39 {0.15,1.01}
Used >26yr 0.69 {(0.3,1.586) 0.78 (0.35,1.77)
Life time expeosure 0.447 0.185
Never used l{ref) 1 (ref)
Used <31500 hr 0.67 {0.3,1.49) 0.49 {0.21,1.12)
Used >31500 hr 0.67 (0.3,1.49) 0.68 {0,3,1.54)

* P value from likelihood ratic

model

test of univariate conditional logistic regression
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3.3 Salected variables for initial multivariate

conditional logistic regression models

In addition to the selectea;”béféﬁéééfémmaff.éﬁﬁééﬁfé”mﬁémm§éfi6usm."m

cooking fuels, variables initially included in the two
multivariate conditional logistic regression models ({(one each for
the comparison with each control group) comprised education level,
income of family, socioeconomic status, treatment of diagnosis of
hypertension, family history of cataract, exposure to sunlight

expesure in workplace and smoking status.

Of the parameters of exposure to various types of cooking fuel,
ever use of wood/dry leaves, rice straw and cow dung was first
selected to create conditional logistic regression models for the
comparison with each control group and for their refinement by
sequential removal of non-cooking-fuel variables if the p-value
obtained by the likelihood ratio test was >0.05 in both comparison

models.

The remaining non-cocking-fuel variables in these models were then
retained in a series of models designed to examine the dose-
response relationships between the magnitude of use of the various
types of cooking fuel and case status. These models fitted cooking
fuel use successively using duration of use (years), frequency of
use {times per week during the years used), intensity of use hours
per week during the years used), and lifetime exposure (lifetime
hours of use), respectively. The first three of these models are
presented together, whereas the last 1is presented separately as
lifetime exposure represents the overall combination of the first

three parameters.
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3.4 Multivariate analyses - “ever use’ models

After refinement of the two models in which cooking fuel use was

education level of the subject, family history of cataract, and

smoking status of the subject (Table 18).

Family history of cataract was strongly associated with case
status in both models {OR=2.55; 95%CI 1.43-4.54 and 2.53; 95%CI
1.33-4.80). Lower education was associated with case status in the
comparison with NE controls (compared to secondary education or
higher, OR=4.18 (95% CI 1.94-9.03) for primary education and
OR=3.79 {95% CI 1.71i-8.41) for less than primary) and history of
smoking in comparison with NC controls (OR=3.13 (95%CI 1.38-7.10)

(Takle 18).

In ceomparisons with NE controls, ever use of wood/dry leaves (OR=
2.68; 95%CT 1.14-6.33) and of rice straw (OR=2.56; 95%CI 1.07-
6.10) showed significant associations with c¢ase status, whereas
ever use of cow dung showed a significant inverse association with
case status (OR=0.42; 95%CI 0.15-0.90). In comparison with NC
controls, only use of «cow dung among cooking fuels was
significantly associated with a reduced risk of being a case

(OR=0.45; 95%CT 0.22-0.93) (Table 18).
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Parameters reflecting the magnitude of exposure to cooking fuel
were then fitted to models containing family history of cataract,

smoking status and education. These parameters, each fitted to

during the years used), intensity (hours per week during the years
used) and lifetime exposure (lifetime hours of use). The patterns

of association were similar for each parameter.

3.5 Multivariate analyses - “duration”, “frecquency” and

“intensity” models

After adjustment for family history of cataract, smoking status
and level of formal education, in comparison with NE contrels, all
three parameters of all fuels provided evidence of association
with case status, but a dose-response relationship was only
evident for rice straw {increasing risk) and cow dung (decreasing
risk), and then only for duration (Table 198), frequency {Tabie 20}
and intensity (Table 21). By contrast, in comparison with NC
controls after similar adjustment, duration of using wood/dry
leaves showed a positive dose-response assoclation with case
status (Table 19), whereas frequency and intensity of use of cow
dung showed a decreasing dose-response vrelationship with case

status (Tables 20 and 21).

Thus only dintensity of cow dung use showed a consistent
relationship with case status in the «comparisons with both

controls.




6L070 (9o t'ey 00 mmmo 3Z07 0 (9670'9€°0) 6570 puaiy
(pg 1’2270} mmmo (LL"T'8€70) BL"O (66°0°TT 0} ££°0 (96°T’¢"0) 6970 saeak §Z< pasn
T0T°0 (60 T'1T"0) mmﬁo (T0"T’ST Q) 6£°0 95070 (TL'TET°0) TS°0 (85 132707 ¥9°0 saesd g9gs pasn
Gmu? (321} T (393} T (Foa) 1 pasn I9aeN
‘ bunp~-moD
LST"0 (L1°2'88°0}) mmwﬁ 21070 (L*€'2T°T) €072 PuUaLL
(T9-"F'c9 Q) OPWH (20 FL°0) 9L7T (19°22°92°1) ¥E°S (L6°6790°T) ST°€ sae8h g97< pasn
BEZE 0 (85°5’65°0} NmWH {L9°z'8% 0} £1°1 @cs0’0 (9°%'%°0) 9¢°1 (gtc8% 0) 62°T saead 97s pIsn
ﬁwmuMH (F9a) 1 (I8} 1 (321} T pasn IsaBN
; MBI1S 20TY
8000 (67702 T} mNWN 65070 (6T°€L6°0) 3L'T puaiy
(0L"6T'TEZ T} mmmq (€-gt'ze 1} L8°€ (0g-L'ze 0} TT'¢ (gT-"9’L70) L0°2 SIBBA 9T< PIEN
8%¥0°0Q (pg-ceg M H¢WH (69278570} ¥T'1 SS80°0 (PT"L7LT"T) 88°C (3T°9°66°0) 6671 SIe3A gZs Pasn
Ammuvﬁ (Faa) 1 (Fax) T (FBa) T pIst IASN
. s2AR3T AIp IO POOM
enTRA~g (ID %56) 9O {I> %86) dO enTes~-g (X> %56} 9O (I0 %56) WO

poasnlpy

spnLs

poasulpy

opnIo

squaTIeRd PSROSTP-240 JDEIBVIRD-UOU SA OSED

STOIJUCD BSROSTP-2ie-UCU SA SOSED

Tonz Sariccd

sTopow uoTssoxbax oT3sTHOT TBUCTITPUCD -~ sTSNF Huricoo BuTtsn Jo uwoT3BING 6T STURL



T20°0 (g6-0’v2 0) L¥i0 EFO°O (1’€2°0) B8%°0 PUSIL
(6§°G720°0) ££'0 (%0°€780°0) 87°0 (IUI’Q) 168 - NM/SOWTI FI< PISQ
28070 {66°0722°Q) 9%'0 (TT"T1'TE"0) 85°0Q 72070 {8L°07¢T70) £€70Q (BT°T'€£°0) 28°¢Q YM/S9UTT #IS POSn
ﬁumu&a (302} 1 {Faa)T {(Faa) T PISN IDADN
: bunp-mcd
¥rT°0 (§6°2'F8° 0} wmwﬁ 800°0 ($679722°T) 16°2 pPUSIT,
(9-9zZ1'65°0) mmwm (G LE LY Q) T2 % - - ®M/SIAUWTT FI< PasN
vLTTO (29-z785°0) mme (bP-27L2°0) 82T LEQ®O (€5°9°10 1) L8 (6L"€7i8°0) Z8°1T AM/EIWTT §T5 PoSnD
Ammnwﬁ (F23) 1 {(Fax) 1 (Fax) T pPast I2ASN
MBIZS 90TH
VPLL™O (g1 2‘LS"0) OHTH ¢80 (66°2718°0) €971 PU2ilL
{gg g1 0} $W.o (8°2'82°0) 6870 (z8°£971°0) 8L"0 (€L79'6P 0) S%°7 AM/S2UWTT FI< POSN
89270 (Z8 E'%¥2°0) 9G'T (Z8°Z'E970) EE°T 170°0 (LB6*9'12 1) 06°T {€2°%'66°0) ¥0'2 AW/ SUWTY FIS PRSN
ﬁwmhwﬁ {F2I) T {(Fox) T (F3=22) T PISN XIASN
. S2ABDT AIP IO POOM
anTes-g {ID> %56) ¥WO {ID %56} "o enTen~d {ID %86) WO (IO %c6) O
peasnlpy SpLLID peasnlpy epnID

sjuaTaed aseesTRp-oie J0VRILIRL-UOHU Sh OSEH

STOIZUOD @SERSTP-BAB-UCU SA SBSED

Tong SuTyoo)n

sTepowu uorssaxbax orastHor TeucTiTPued - syongy Buriyooo Sursn yo Aousnbozd ‘0z ST9eRL




ET0°C (06°0°LE"0) LSTO 800°0 teg 0’ze 0} 2g o PUSIL
{007 T7¢T" 0 mmwo {0 T/LE°0) LG"O (PT"T'IT"0) GE°O (297120} ZL'0 AH/SINCY QT< PISQ
£90°0 (P 7761700 mmwo (EF"T'9E°0) 65°0 8¥0°0 {0Z°T’'FT°C) IF"O (T¥y 1792°0) 1970 AM/SINOU 0TS PIsSQ
Auonwﬁ (zox}1 {(F2a)7 {393} 71 pasn Taaay
: Bunp-men
0ST 0 {2z 2’880} oqwﬁ TG0 (g c’¥T"T) 0T'% pusiIg
(LT" 97690} powm (62°€/85°0) 8€71 (LS BT'ST T) ¥L°F (§L°5'§L70) 80'Z AM/SINOY 0g< PISn
Z9€e"0 (9€° ¢80} mNTH (§2°€'p2°0) PP'T 5500 (90°6719°0) §L°T (€L"%’8°0) 66"t AM/SINOY 0TS PISN
numuwﬂ (3o 1 {zaa)1 (o)1 PesSn avasN
m MBIZS 9D0TH
SEETQ {8z z’sL70) Hmwﬁ 0IT 0 (8¥°2°T6°0) 08°1 puLiy
(9°5'6%°0) mwwﬁ (18°2Z2p°0) 601 (ar-9‘Zg"0) c£°2 (g8 €’1L70) €91 AM/SINOY Q< PISN
T09°0 (987’590} ﬁmwﬁ (L8°2799°0) S€°1 150°0 (TT-L‘6T°T) TI6°C {LP F’20°T) €172 AN/ S$I00Y TS5 RIS
hmmgwﬁ {F2a) 1 (z9a) 1 (zoa)T pasn Ia4@y
” S2ABIT AIp I0 pooy
onTRA-d (ID %56) WO (ID %56) ¥WO enTes-g (ID %g6) H9o (1D %86} wWo

possnLpy

SpNLID

peisulpy

opnID

sueT3Rd PSRSSTP-249 JORIVIVD-UCU 54 OSBD

STOTIUCD SERESTP-PARP-UCU SA SIS

Tong buryoos

stopow uorssoxbasa dTysibor TRUOTIZITPUOD ~ sTeny Buryooo Bursn Fo AjTsusjur " IZ STARL



3.6 Multivariate analyses ~ lifetime exposure models

After adjustment for family history of cataract, smoking status

_and_level of formal education, in comparison with NE controls,

lifetime exposure to wood or dry leaves as cooking fuel increased
the odds of being a case by 2.77 (95% CI 1.1l6, 6.58) for exposures
of no more than 25000 hours and by 4.01 (95% CI 0.98, 16.31) for
longer exposures compared with no exposure (P for trend 0.023).
For lifetime exposure to rice straw as cooking fuel the
corresponding odds ratios were 2.24 ({95% CI 0.69, 7.27) for
exposures of no more than 24000 hours and 3.01 (85% CI 0.96, 9.45)
for longer exposures (P for trend 0.022). By contrast the odds
ratios for case status associated with use of cow dung were 0,42
(95% CI 0.16, 1.13) for exposures of no more than 31500 hours and
0.34 (95% CI 0.13, 0.98) for longer exposures compared with no

exposure {P for trend 0.010) (Table 22).

In compariscn with non-cataract eye-disease controls, after
similar adjustment, among lifetime exposures fto cooking fuels,
only that to cow dung was weakly significant, although the trend

was not clear (trend OR= 0.61, 95%CI 0.39-0.97) (Table 22}.

Using multinomial logistic regression modeling, essentially the
same relationships between predicters and case status as in the
conditional models were obtained in comparison with each control

group.
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Chapter 4: Results — Multiparity and other

females in rural Bangladesh

4.1 Distribution of socio-demographic characteristics

of female participants

A total of 80 female cases, 80 NE controls and 80 NC controls were
included in the study. However, the two controls were considered
as a single control group so that the matching ratico of case:
control was 1:2. The distributions of the socio~demographic

characteristics among female subjects are given Table 23.

The mean age of the female participants was 41.4 (SD. 6.0) years
and 35 percent were aged 40 or less. More than 90 percent of the
females were housewives and about 43 percent had not received any
formal education. Around 80 percent were classified as having low
socioeconomic status and 80 to 85 percent of subjects were
classified as being underweight. Small numbers reported a history
of hypertension, though more among cases ((6.2%} than among
controls {0.6 %). Few reported having myopia in both groups (2.5%
and 3.1%, respectively). Cases were more commonly reported a

family history of cataract (Table 23).

Controls were more than twice as likely (18.8%) to have received
at least secondary or higher education than cases (7.5%). Around

81 percent of cases and 76 percent of controls had more than 2
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children and more than 80 percent in both groups had parity over

2. Mode and place of delivery were very similar in the two groups.

-Table. 23. ..Distribution..of. .. female.. for. .parity .among. cases. .and. ... ...

controls
Cases Controls
Variables N (%) N (%) OR (95% CI} P-value¥
Case vs control
Age in years (mean * SD} 41.6%6.1 41.2+6.0
Age groups
18-30 6 (7.5) 10 (6.2)
31-40 22 (27.5) 44 (27.5)
41-49% 52 (65.0) 106 (66.2)
Religicn 0.289
Muslim 50 (62.5) 89 {55.86) 1.36 (0.77,2.41}
Others 30 (37.5) 71 (44.4) l(ref)
Education 0.046
No education 35 (43.8) 69 (43.1} 2.40 (0,94,6.15)
Primary 39 (48.8) 61 (38.1) 3,02 (1.,17,7.79)
Secondary 6 (7.5) 30 (18.8) li{ref)
Cccupation 0.080
Housewife 76 (95.0} 141 {88.1) 2.46 (0.82,7.35)
Others 4 (5.0) 18 (11.9) 1{ref)
Household member g.723
<4 25 {31.2) 42 (26.2) 1(ref)
5-1 44 {55.0) 95 (59.4) 0.78 (0.43,1.43)
>7 11 (13.8) 23 (14.4) 0.80 (0.33,1.97)
Household income {last g.872
year) taka/month
<3000 16 (20.0) 29 (18.1) 1.21 (0.56,2.60)
30013700 39 (48.8) 76 (47.5) 1.13 (0.61,2.11}
>7500

25 (31.2) 55 (34.4) 1l{ref)
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P-value*

Table 23. Distribution of female for parity among cases and
controls (cont.)
Cases Controls OR (95% CI)
Variablas Case vs control
H (%) N (%)
Household income (last 0.872
year) taka/month
£3000
16 (20.0) 29 (18.1) 1.21 {0.56,2.60)
3001-5700
39 (48.8) 76 (47.5) 1.13 {0.61,2.11)
>7500
25 (31.2) 55 (34.4) 1{ref)
Socioeconomic status 0.578
Lower 64 (80.0) 123 (76.9) 1.21 {0.62,2.34)
Middle 16 {20.0) 37 (23.1) 1{ref)
Body Mass Index ({BMI) 0,701
Underweight 68 (85.0) i31 (81.9) 1.39 {0.61,3.18)
Normal 9 (11.2) 24 (15.0} 1l{ref)
Overweight 3 (3.8} 5 {3.1) 1.64 {0.32,8.38)
Myopia 0,771
Yes 2 (2.5} 5 {3.1) 0.77 {0.13,4.48)
No 78 (97.5) 155 (96.9) 1{ref)
Family history of cataract 0.007
Yes 27 (33.8) 27 (16.9) 2.27 {1.26,4.1)
No 53 (66.2) 133 (83.1) 1{ref)
Hx of working in sunlight 0.914
Yes &0 (75.0) 121 (75.6) 0.97 {0.51,1.82)
No 20 (25.0) 39 (24.4) 1{ref)
Years of sunlight ex. 0.107
Ex.>18yr 20 (25.0) 39 (24.4) 0.69 {0.34,1.40)
Ex.=18yr 26 (32.5) T1 (44.4) 1.42 {0.69,2.94)
Not expose 34 (42.5) 50 (31.2) 1(ref)
Second hand smoking 0,545
Yes 46 (57.5) 98 (61.3) 0.83 {0.46,1.51)
No 34 (42.9) 62 (38.8) 1{ref)

* P value from likelihood ratio test of univariate conditional logistic model
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P-valuet*

Table 23. Distribution of female for parity among cases and
acontrols (cont.)
Cases Controls .6£ féé%.diim
Variables Casgse vs control
N (%) N (%)
Marital status 0,416
Yes 78 {97.5) 158 (98.8} 0.37 {0.03,4.42)
Ho 2 {(2.5) 2 (1.2) 1{ref)
Age of married 0.519
Married £i5 yr 2 {2.5) 2 {1.2) 0.4 (0.03,4.81)
Married >15 yr 44 {55.0} gl (590.6) 0.32 (0.03,3.87)
Unmarried 34 (42.5) T (48.1) 1{ref)
Number of children 0.334
Children =<2 15 (18.8) 38 (23.8) 1.43 (0.69,2.96})
Children >2 65 (81.2) 122 (76.2) 1(ref}
Number of parity 0.687
%2 13 {16.2) 29 (18.1) 1.18 (0.53,2.61)
»2 67 (83.8) 131 {81.9) i{ref}
Place of delivery 0.851
Hospital 2 (2.5) 4 {2.5) 0.62 (0.06,7.01)
Home 72 (90.0) 143 (89.4) 0.692 (0.1l6,2.94)
Both 2 {2.5) T {4.4) 0.39 {0.05,3.35)
No/unmarried 4 (5.0} 6 {3.8) 1{ref)
Mode of delivery 0.884
Normal vaginal 75 (93.9) 152 (95.0) 0.69 {(0,16,2.94)
Caesarean 1(1.2) 2 (1.2) 0.69(0.04,11.41)
No/unmarried 4 (5.0) 6 (3.8) 1{ref)

* p value from likelihood ratioc test of univariate conditional logistic regression

mode
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4.2 The final conditional logistic regression model

for female subjects

An initial multivariate model was cohé%fﬁéfédw'déﬁtéiﬁiﬂé'mtﬁé'"”"'"ww”'mm”

variables educaticnal status, occupation, family history of

cataract, years of occupational sunlight exposure, and parity.

After successively removing variables, with the exception of
parity, not contributing significantly to the fit of the model,
the final model retained, in addition to parity, family history of
cataract, level of formal education, and vyears of sunlight
exposure. Family history of cataract was strongly associated with
case status (adjusted OR = 2,48 (95%CI 1.33, 4.62). Compared to at
least secondary or higher education, lower education was found
asscciated with case status, (OR = 3.06, 95%CI 1.i1, 8.46 for
primary education and OR = 3.17, 95%CT 1.14, 8.82 for less than
primary education). Long-term occupational sunlight exposure (>15
yvears) was significantly assoclated with case status when compared
to shorter—term exposure, but was not significantly different from

no cccupational sunlight exposure (Table 24).

Parity was not significantly associated with case status. The

adjusted OR for >»2 vs <2 was 0.73 (95% CL 0.2%, 1.85}.
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~Paple-24.-Final maltivariate conditional-logistie regression-model- .-

for female subjects

Variables OR {95% CI) p~value

Crude Adjusted

Family history of cataract

No 1(reif) 1({ref) 0.004

Yes 2.27 (1.28,4.1) 2.48 (1.33,4.62)
Education

At least secondary 1{ref) 1(ref} 0.021

Primary 3.02 (1.17,7.79 3.06 (1.11,8,46)

Non-educated 2.40 (0.94,6.15) 3.17 (1.14,8.82)

Year of sunlight exposure

Not exposed 1(ref} 1(ref)
Ex.<=15 years . 0.69 (0,34,1.4) 0.57 (0.26,1.22) 0.035
BEx.>»15 years 1.42 (0.69,2.94) 1.51 (0.71,3.18)

Number of parity
<2 1(ref) 1(ref) 0.506
»2 1.18 {0.53,2.61) 0.73 {0.29,1.85)

*p value from likelihood ratio test
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This chapter is presented five main parts. The first part
discusses the Ffirst main objective of the study: the relationship
between the use of cheaper cooking fuels such as wood/dry leaves,
rice straw and cow-dung and young adult cataract. The second part
discusses the second main objective: the relationship of parity
and young adult cataract in females. The third part refers to
other risk factors for cataract. The fourth part consists of
strengths and limitation of the study and the fifth part presents

the overall conclusion and recommendations.

5.1 The relationship between the use of cheaper cooking

fuels and early development of cataract.

This study aimed to test the hypothesis that exposure to cheaper
cooking fuels, such as wood or dry leaves, cow-dung and rice
straw, is significantly associated with the development of
cataract among adults less than 530 vyears of age in rural
Bangladesh. After adjusting for family history of cataract,
smoking status and level of formal educaticn, use of wood or dry
leaves and use of rice straw were identified as risk factors in
comparison with non-eye-disease controls and exhibited a dose-
response trend in risk with increasing lifetime exposure. No such
relationships were seen in comparison with non-cataract eye-

disease control patients.
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5.1.1 Explanation for the difference of results between non-
eye disease control and non-cataract eye-disease control

A possible, though unsupported, explanation for this difference
depending on the type of controls employed is that the other eye
diseases share these risk factors with cataract patients, or that
patients with diseases included among the non-eye-disease control
group are less exposed to these particular cooking fuels. Inter-
comparison of the two types of control, however, revealed no

significant associations with the use of these cooking fuels.

An elevated risk of cataract asscciated with the use of wood/dry
leaves and rice straw is consistent with the findings of several
previous studies in which a link was detected between the use of
cheaper, biomass or solid fuels and the risk of cataract. The use
of less expensive cooking fuels was more commen among patients
with age-related cataract than non-cataract patients in India, ®®
and use of solid fuel unvented stoves more common among female
cataract patients of any age than among non-cataract eye-disease

{39:3%)

patients in the Nepal-India border axea. In both instances

the associations remained significant after adjustment for other

risk factors, including low educational achievement. (7:37734:60-62)

5.1.2 Possible mechanism underlying the association between
the use of wood/dry leaves and rice straw and development of

cataract

A plausible mechanism underlying the association between the use

of wood/dry leaves and rice straw and development of cataract may
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be related Lo the constituents of the large amounts of smoke

produced from these fuels damaging the tissues of the eye

following either systemic absorption or even local diffusion

through the cornea. Tt has been suggested that such damage may be
a result of the endogenous generation of reactive oxygen species
by photodynamic action, similar to the purported mechanism by

which smoking tobacco may raise the risk of cataract.(®37%!

5.1.3 Comparison of current findings with the results from

previous studies.

Despite the relationship between risk of cataract and use of
cooking fuel being reported in a number of studies, few have
attempted to document the risk for different types of piomass
fuel. The component materials have either not been specified or
have been specified but combined in the analysis. Thus, Mohan
(1989) and Mishra (1999) reported elevated risks of, respectively,
cataract and blindness among an Indian population with exposure to
the smoke of biomass cooking fuel, specified as wood, c¢rop
residuals and/or cow dung, but separate analyses of each of these

materials were not described. %763

In view of these reports, the independent inverse association
between the use of cow dung as a cooking fuel and case status in
the current study was unexpected. The relationship held true in
comparisons with each type of control, although the evidence for a
dose-response relationship was somewhat stronger in the comparison
with non-eye-disease controls. While copious amounts of smcke are
known to emanate from burning cow dung, the opposite direction of

relationship in our study between wood, dry leaves and rice straw
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on the one hand and cow dung on the other, might be related to the

different complement of smoke constituents. Although cow diet

consists largely of fresh grass, bacterial and enzymatic acticns

of the bovine gastrointestinal tract result in considerable

transformations of the plant material.

Constituents of smoke from biomass fuels has been reported to vary
considerable with the type of stove employed and with wvarious
other differences in the way it is prepared. Comparative
information on the constituents of smoke from different bicmass
fuels, or from dung fuel separate from other biofuels, 1is scarcely
available in the scientific literature, despite several studies of
smoke constituents of biomass fuels combined.®*7® Mudway (2005},
however, demonstrated that particles derived from the burning of
cow-dung cake burned in a traditional Indian cooking stove and
deposited in the human respiratory tract lining £luid had
considerable oxidative activity, which was mostly due to their

U2 1If the postulated mechanism whereby

transitional metal content.
smoke from biomass fuels induces cataract formation through the
activity of reactive oxygen specles is true, then it is difficult
to understand why smoke from cow-dung does not have a similax
risk-enhancing effect to that of wood/dry leaves and rice straw.
Further comparative analyses are required to identify differences

in the smocke constituents and elucidate possible differences in

the mechanisms of action.

Consideration, however, must also be given to the possibility that
the apparent protective effect against the development of young

adult cataract of using cow dung as a cooking fuel could be due to
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uncontrolled confounding. Exposure to cow-~dung as cooking fuel is

more common among middle c¢lass family in  rural areas in

‘Bangladesh. Cows are usually used for cultivation and dairy

products, so more frequently kept by land and firm owners, whereas
poor families can rarely afford to buy or keep cattle. Use of cow-
dung as a fuel thus may be acting as a proxy for higher
socioeconomic status, which itself has been identified in some
previocus studies to be assoclated with a lower prevalence of

(7:26732:33:72) Nevertheless, adjusting the

cataract (of any type).
models for family income level or for the composite socioeconomic
status indicator based on the Kuppuswami scale, had no discernable
effect on the relationship between case status and use of cow dung
as a cooking fuel, so that confounding, if it is to be invoked as

the explanation for the relationship, must involve an as yet

unidentified variable.

It d1s of interest, however, that an Indian study of the
relationship between fuel use and ocular morbidity in which
separate independent associations between different types of
cooking fuel and cataract were examined demonstrated a
significantly increased risk for wood but not for cattle dung or
for gas, kerosene or coal.!? On the other hand, eye irritation was
significantly associated with the use of coal and cattle dung but

not the other fuels.

5.2 Role of parity

The second objective of this study was to determine if an
association existed between multiparity and the development of

cataract among young adult females in the study population.
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The study failed teo identify a relationship between parity and

case status, but this may be owing to the small sample size

providing insufficient power to detect a weak assoclation.

Minassian {2002), showad the evidence of being cataract and dose-
response relationship with child bearing and pregnancy.®” The
birth effect was possibly mediated through the potentially adverse
local practice of fluid abstention after birth and may be causing

severe dehydration, which was a identified risk factor cataract,®®

56}

Nevertheless, the analysis along females did identify a family
history of cataract, as well as a lower level of formal education,
and possibly also long occupational exposure to sunlight, as

independent predictors of young adult female cataract.

5.3 Other identified risk factors for cataract found in

the current study

Other variables related to case status in our study have each been

recognized as risk factors in previous studies.

5.3.1 Family history of cataract

A genetic predisposition to cataract has been indicated by the

finding of a strong independent association with family history of

1 (23-25702;74)

cataract in most studies of cataract in genera as in the

current study of young adult cataract. Nevertheless an Tndian

case-control study failed to identity such as association.'™
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5.3.2 Smoking

Various studies have identified an association, in some cases in a

“dose=related manner;between-cataract and cigarette-smoking.  -These- -

17%)

studies have included those with case-control, cross-—

(37;76)  ang  prospective designs.P*3¢778 Most of these

sectional,
studies found smoking to be related with nuclear cataract,
although an increased risk among smokers of posterior subcapsular
cataract was also reported in two of the prospective studies. %3
our study revealed an association between smoking status and young
adult cataract when compared with NC controls, but not in
comparison with NE controls. The discrepancy appears to be linked
with the finding of a higher fregquency of smokers among NE than
among NC controls. More than half of the NE controls had ear
diseases, with otitis media accounting for 35% of all NE controls.
It is known to be common practice among this population to smoke

cigarettes to help relieve the irritation and itching associated

with ear disease.

5.3.3 Level of formal education

Educational attainment lower than secondary level was identified
as a risk factor for case status in comparison with NE controls in
this study, as well as in the subset analysis of females, and is
in agreement with this findings of many previous studies of

1¢7432433;37;60-62:76:79) The explanation may lie in the

cataract in genera
generally poorer nutritional status of less educated people. Poor
nutritional status has itself been identified as an independent

risk factor for cataract, @872} s5he educational level of NC

controls in our study was higher than that in NE controls, and may
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explain the failure to identify a significant association with

case status in this comparison. TLow educational attainment in this

group of controls was particularly related %o controls with

conjunctivitis or pterygium and those with zrefractive errors.

These diseases together accounted for 60% of NC controls.

5.3.4 Occupational exposure to direct sunlight

In the full study, working in the sunlight was slightly rather
less frequent among NE controls but did not retain its
significance after adjustment for other factors. Nevertheless,
there appeared to be some indication that long-term exposure among
females might be related to the development of young adult female
cataract. Previous studies have yielded conflicting findings
regarding this exposure. Some have reported a relationship between

(22;40;:42;81}

sunlignht expesure in the workplace and cataract, whereas

others have failed to identify outdoor work involving higher

sunlight exposure as a risk factor for lens disease, (®/7%182)

5.4 The strength and limitations of the study

5.4.1 The limitations of the study

A limitation of this study stems from difficulties in recalling
lifetime use of variocus cooking fuels, although recall was
stimulated during the interview by referring to significant life
events of each patient. However, it is wunlikely that recall
misinformation was biased as all patients, both cases and
controls, were visiting the hospital for treatment of some

ailment, and the specific hypothesis under study was not known to
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the subjects. Such random errors that may have occurred would

therefore tend to reduce the observed strength of association

As the relationship between use of weood or dry leaves and rice
straw as cooking fuels and development of young adult cataract was
not consistently significant in comparisons with both controls,
the role of these exposures in increasing the risk of young adult
cataract should be interpreted with caution. However, the
consistent relationship between the use of cow-dung and lowered
risk of cataract is more convincing, although at present a clear

plausible explanation is lacking.

The study did not classify the cases with respect to type of
cataract. Unless all types share the same risk factors, any
hetercgeneity of cataract types would have the effect of diluting

the true relationships with exposure.

Finally, since this study was conducted in a charitable non-
government organization hospital, catering for disadvantaged
villagers in remote parts of the country, the range of socio-
economic status among subjects was not very wide. Such restricted
variability may have prevented the identification of certain risk
factors that may be seen in studies with a wider wvariety of

patient backgrounds.

Particularly in the female-only analytical part of the study, the
sample size was relatively small. Weak associations with parity
would not have achieved statistical significance. Thus
interpretation of the role of parity in this study remains

inconclusive.
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5.4.2 The strength of the study

The strength of this study ties in its separation of different

. types e Of R traditional . COUking ......... fuel, R W’hich . a’l’lO“’ed” the O,

identification of contrasting directions of association among

these fuel types.

5.5 Conclusions and recommendations

5.5.1 Conclusions

In conclusion, the results of the current study are in agreement
with those of earlier studies that the use of cheaper cooking
fuels may increase the risk of cataract, in our case cataract in
young adults. The study also provides evidence that use of cow-
dung as a cooking fuel does not increase the risk of developing

gataract in young adult life, and may actually be protective.

5.5.2 Recommendations

In view of the lack of plausible explanation for the protective
effect of using cow-dung as a cooking fuel, further studies of the
relationship between use of cow-dung and cataract in other
settings, as well as comparative analysis of the constituents of
the smcke from wood/dry leaves/rice straw and that of cow-dung,
are needed. From the public health aspect for Bangladeshi
villagers, a change to the use of alternative fuels such as biogas
or liquefied petroleum gas, the adoption of stoves that can reduce
the free emission of smoke from wood/dry leaves and rice straw
fuel, or improved ventilation of cooking areas of the house, are

recommendead,
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Appendix I: Invitation to participate form

Project: “Risk Factors of Younyg Adult Cataract, Bangladesh”
Dear Sir/Madam,

We want to tell vou about our project and invite you to join in

the study.

Blindness is a glcbal problem nowadays and cataract is one of the
leading causes of blindness in both developed and developing
countries. The numbers of blind in the world in 1998 was estimated
to be 45 million, with 20 million due to cataract. The number of
blind increased in 2001 to around 50 million and is projected, if

present Lrends continue, to reach 75 million by 2020.

A recent population-based survey in Bangladesh estimated 650,000
people were blind due to cataract aged 30 years and older and
13,000 new cases developed annually. It is estimated that a third
of the world’s 45 million blind in Bangladesh. It has been
observed recently that prevalence of cataract under 50 yrs age has
increased and it is speculated that there might be some specific
risk factors for this new trend. The research team is undertaking
this project tec find ocut those risk factors of cataract among

young adults in Bangladesh.

If you agree to participate in this study it will help answer our

research question, and with the information we could plan further
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preventative measures that would eventually help this group of

people who are developing cataract at their early age.

research purpose. If you do not want to join in this project, we
will appreciate vyour decision and it will not affect youx

treatment in any way.

If you have any question before making decision to jeoin in the

project, please ask to the research team at hospital at any time.

Thank you very much.

Research Team
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Appendix II: Consent form (English and Bangla version)

CBrS et YRISK FASLOTE BF YSURG AAUTE CAUAFAGY;  BANGLAGEETr

I am {Miss, Mr, Mrs) surname agree to

join in the project about which the researcher, Joydhan Tanchangya

position Medical officer, has already explained the details to me

as in the invitation to participation form.

If I have any queries with respect to questions or procedures in
the research project, I can ask the research team at any time. TIf
I am not satisfied with the performance of the research team, I

have the right to notify the Administrator, “Jibon Tari” fleoating

hospital, telephone nNUIDEI..mmm———0T The president of the
Ethics Committee (Dean of Faculty of Medicine, PSU, Thailand
telephone no. +66 74 451100). If I am still not satisfied with the
project, I have the right to discontinue participation in this

project at any time without any conseduences.

I have read and understood all details of the project provided by
the researcher, and that ¥ can change the consent at any time if T

wish. I voluntarily participate in the study.

Signature/fingerprint Date:
of participant

Signature of researcher Date:
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£C 52-210-18-5-3

Documenlary Proof of Ethlcal Clearance

The Ethics Commitiee, Facuily of Medicine, Prince of Songkla University
The Project Entilled : Risk Faclors of Young Adult Catargct, Bangladesh
Principal Investigator : Mr. Joydhan Tanchangya

Natte of Department @ Epidemialogy Unil, Facully of Medicine, Prince of Songkia

University,

has been reviewed and approved by The Ethics Committee, Facully of

Medicine, Prince of Songkia Universily.

Date of Approval : May 6, 2009

oph Ahrty

(Assoc.Prof. Verapol Chandeying, M.D.}

Associate Dean for Research Affairs
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Appendix IV: Questionnaire for Risk Factors of Young

Adult Cataract in Rural Bangladesh.
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Partl: General Information
1. Status of participant:
o o S
[1. control-I (Non-cataract eye-disease)

[[2. control-II (Non-eye-disease)

Tel 01 T TTHIITILI
pate [T HL T - T T 1]

Address:
[h. village:
[J2. Union:
[13. sub-district:
[14. District:
2. Age [Ty
( poB [T -[THTTTI?
3. Sex .M (k. F
4. Religion [J1.Muslim [J2.Hindu
[3.Buddhist [J4.Christian
{I5.0ther.......
5. Marital Status [11.single
[z .Married /Cchabitate

[13.Divorce/Separate

[ ]a.widow/widower

idate [T T T

age [L1]

dob [T -ET -1 11}

sex []

religion [ |

mstatus [_]
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6. BEducaticn level
[ ]l1.No education

[J2.Primary school

[[I3.secondary school

[J4.Higher secondary/college

[(J5.vocational school

[l6.Bachelor or higher

7. Occupation

. Farmer [J2. Housewife
(3. Labor []4. Rickshaw polar
[I5. Business [J6. Teacher

[J7. Government officer {8. Engineer
[(Jo. physician [110. other.......
8. Household member [ ] person(s)/ household

9, Household income {average of last year)

taka/month [TTT1T1] taka/ month

Part2: Parity (only for female)

10. Are you married?
(. ¥ [z, ¥ {(jump to qust. 17)

11. At what age did you get married? [ ] years

edu []

oce [ 1]

hhmem [ ]
income [TTT1T]

mgd [ ]

mgdage []7]
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12, Do you have any child?
[(h. ¥ [J2. ¥ {(jump to qust. 14)
'Wig;"ﬁgﬁmggﬁ;”cgiidgégmg;”§5ﬁ"55§é§“”””mw mt:tj_.n_
14. How many times have you given birth? [ ]]
15. Where was the delivery?
[ . Hospital Number: [ []
[J2. Home Number: [ []
[[]3. Both
16. What was the mode of delivery?
. Normal delivery Number: [ ]
[]2. Caesarean delivery  Number: [ ]|
[]3. Both
Part3: Cooking fuels use

17. Have you ever cooked for your family?

[. v [J1. rRegularly []2. Occasionally
[]2. ¥ (jump to qust. 286)
18. What types of fuels do you use for househeld
cooking?
[1. Gas [J1. Yes k. No
[12. Kerosene (. Yes 2. wo
3. coal [1. Yes [P. no

chid []

ngbrt [ ]
pdv [}

pdval [ ]
pdvn2 [ ]

mdv [ ]
mdvnl [ ]
mdvn2 [ [_]

cokf []

freqcok []

teokfl ]
tcokf2 [

tcokf3 []
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4.
5.

A T
1.
[Is.
Lo,

19, What

Charcoal 1. Yes (2. No
Wood [1. Yes []2. No
cow=aung [T Yes T ThRoNe
Dry leaves [ Jl. Yes [ ]2. No
Others [h. ves 2. ®o
Rice straw [ Jl. Yes [J2. wo

types of cooking stove do you use in

your house?

20. Does

Open fire/stove without chimney/hood

Open fire/stove with chimney/hood

Closed stove with chimney

smoke during cooking accumulate inside

the kitchen?

L.

Yes (2. o []3. Wot sure

21. Where is cooking usually done?

(.

[]2.
R

{a.
5.

22. What

In a room used for living/sleeping

In a separate room used as kitchen

In a separate house used as kitchen

Ooutdoor

Others.......

was the age you 1%% coocked?

17 years

tcokf4
tcokfb
tcok£6
tcokf?
tcokft

tcok£f9

0 O0OOCOo O

tcoksv

acomsm [ ]

cokpl []

ageftcok [ ]
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23. How many years have you been cooking? yreok [ ]

[ 1] years
_é&:mﬁéérﬁéﬁ§m£iﬁésmaém§;ﬁ.éggkminmawdéyémm_.__m_m.._éﬁ;ékéé_tjmm.mm_
[] time {s)

25. How many hours do you cook at a time? tmpecok . 1]

[]I:[j hour (s)

Partd4d: Socioceconomic status

Based on the medification of Kuppuswami scale on
the basis of Education, Occupation and Income of

the family head

26. What is the maximum educational level of the

Mxedhf [ ]
head of family?
[]1. Professional Degree, PG and above (26}
[ 2. Graduate (12)
[]3. Intermediate or diploma {2)
[]4. High school certificate (8)
[J5. Junior high school completion (7
[J6. Primary school or Literate (2}
[J7. miiterate (1)
27. What 1is the cccupation of the head of family?
occhf []

. professional (58)
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2. Semi-professional {12)

[[]3. clerk, shop owner, Farm owner {9)

B T T P e

5. semi-skilled worker (7)

I ]6. Unskilled worker (2)

[ 17. Unemploved (1)
28. What is the per capita income (Tk. Per Month)
of the head of family?

1. 30,001 or above (32)

[]2. 15,001-30,000 (58}

[J3. 10,001-15,000 (12)

{Ja. 7,001-10,000 (8)

5. 5,001-7,000 (7)

[J6. 2,001-5,000 (2)

[ 17. Below 2,000 {1)
Part5: Medical history
Q@ 29 — 32 Have you been checked of these within
1{one) year?
29. Blood pressure [ Jl. ¥ [J2.8 [ ]3.Not sure
30. Blood sugar [l1. v [J2.8n []J3.80ot sure
31. Serum lipid (1. Y [2.n []J3.Not sure

inpmthf [ ]

ckbp [}

M|

ckbs

cksl []

miéim_mm__.m_____w.__m__"wm”m._._.m"_m_m_
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32. Eye check up 1. v [J2.vn []3.Not sure

Q33 — 36 Have you ever had a diagnosis of or been

Viraated tor the tolToning alseasess
33. HT (. v 2. [J3.¥ot sure
34, DM (. ¥ [Je.8 []3.Not sure
35. Hyperlipidemia [J1. Y { 2.8 []3.Not sure
36. Night blindness [Jl. ¥ (2. [3.¥0ot sure
Myopia:

37. Have you ever been faced problem to see

short/distance object or to read paper/book?
(. Y [(J2.8  (jump to qust. 39)
38, If so at which age? at [[] vear(s)

39. Have you ever been diagnosed as myopia (short

sightedness) or hypermetropia (long sightedness)?
M. v [J2.% (jump to qust. 42)

40. At what age were you diagnosed as

myopia/hypermetropia? at [ [ ] vear(s)
41. Do you use prescribed glasses?

(L. v [(2.n

*%#%% Myopla or hypermetropia was explained by

interviewer***x*

eckup []

rxht []

rxdm E]

rxdlp [ ]

hxnb [ ]

ptsee [ ]

ageptsee [ [ ]

dxmp [j

agemp [ [ ]

usegl []
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Part6: Family history of cataract

42. Do you have any member of yocur family

diagnosed as cataract?
1. ¥ 2.8 (jump to qust. 46)
If yes what is the relation with him/her?

43, 1°* degree relation (father, mother, brother

and sister) h. v 2. N

44. 2™ degree relation (grand father, grand

mother, uncle and aunt} [J. Y [l2. N

45, 3™ deqgree relation (cousin by paternal and

maternal uncle and aunt) [N. Y [Je. w

Part 7: Exposure in sunlight

46, Have you been exposed to sunlight in you

work? (. v 2.8 {(jump to gust. 50)

47. How long (average) you have to work in

sunlight per day? [ T] hours/day

48. Which part of the day have you worked in

sunlight?
[J1. 6:00 am-9%:00 am [h. ¥ [J]2. n©
[J2. 9:00 am-12:00 pm [ Ji. Y [J2. w
[13. 12:00 pm-3:00 pm [ Ji. ¥ M. w

4. 3:00 pm-6:00 pm (1. ¥ (2. n

fhcat E]

drii []

dri2 []

dr13 {7]

exsunlk E]

exsunltpd [ [ ]

ptdexsunt []
ptdexsun2 [ ]
ptdexsun3 []

ptdexsun4 []
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49, How many years have you worked in sunlight?

[L] years

Part 8: Smoking

50. Do you smoke? (smoking status)

[J1. current smoking (continue the next gust.)
[[]2. Never (jump to qust. 57)

[I3. used to (have quitted) (jump to qust. 54)
51. Manufacturing types of smoke
(1. biri [J2. cigarettes {13. both

52. How many cigarettes/biri do you smoke per

day? [1] cigarettes a day
53. At what age did you begin smoking?

at [1] year of age (jump to qust. 57)
** Only for quitted smoker (54-56)*%*
%4, How many years have you quitted? [ ] year(s)
55. How long had you been smoking? (1] year(s)

56. How many clgarettes/biri did you smoke per
day? [ T] cigarettes a day
57. Do any of your family member{s) currently

smoke? . v Number: [ | person(s)

[]2.n

yrexsun [ | |

smst [ ]

smtype [ ]

nocigd [_[]

agebsm [_[ ]

dissmoke [ ]
yrsmoke [ [ ]
cigd [ ]

fhsm []

fnsml [ [ ]
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Part 9: Weight Height

58. Weight TT1LO kg.
59. Height T em.

TNt rVLEWERY vrmerveerenesrrmrrisersnes s

Double CheCkK. e s

Data BENLry Lo s

Data FNLTY 2. -

wth
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[rrin
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Coding from life table

Table: Duration and frequency of cooking fuel used with age

Y Gasu Tgas usedy T I G T

2. gasst 1] 3. gassp [[1] 4. gas5y 111

5. gasly I 11 6. gasd | 7. gast [

8. gash BERE

9. ksineu (kerosene used) [(]1. v 2. N {jump to 17)
10. ksinest [ ]| 11. ksinesp [ [] 12. ksineSy [ [ []

13. ksinely [I 1] 14. ksined [] 15. ksinet [

16. ksineh )T

17. coalu (coal used) 1. ¥ 2., N {jump to 25)
18. coalst [ 19, coalsp [ 1] 20. coalsy [1T1]
21. coally [ I 1] 22. coald O 23. coalt ]

24. coalh ]

25. charcoalu (charcoal used) [] 1. Y 2. N {jump to 33)
26. ccoalst [ | 27. ccoalsp [ 1] 28. ccoaldy [T ][]
29. ccoally [ 111 30. ccoald ] 31, cecoalt [ ]

32. ccoalh [ ].[1]

33. woodu (wood used) [(J1. v 2. N {jump to 41)
34. woodst [ 1] 35, woodsp [ ] 36. woodSy [ [ 1]
37. woodly [ 111 38, woodd [ ] 39. woodt []

40. woodh .1




41.

42,

e

48,

49,

50.

53.

56.

57.

58.

6l.

64.

65.

66.

69.

73,

cdungu (cow-dung used) []1. ¥
cdungst [ ] 43. cdungsp [ ]
sanngTy TTT] a6 caunga [T
cdungh  [J.[ 1]

dleaveu (dry leaves used) { ] 1. Y
dleave [ ] 51. dleavesp [ [ ]
dleavely [ 1] 54, dleaved [
dleaveh [J.[ 1]

otheru (other used) 1. v
otherst [ [ ] 59.

otherly [ [ 11 62. otherd i
otherh [ . 1]

rstarwu{rice straw used) [ ] 1. Y 2. N

67,

rstarwst [ [ ] rstarwsp [ ||

71. rstarwd [}

rstarwly [ []
L1011

rstarwh

2.

2,

63.

68.

12,

114
N (jump to 49)

cdungsy [T ]

. N {(Jump to 57)

dleaveby []:I]

. dleavet []

(jump to 65)

othersp [ ] 60. othersy [ [ ]

O

othert

(new id start}

rstarwsy [ L |
]

rstarwt
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Abstract

This study aimed to investigate the independent relationship

occurrence of cataract in young adults in rural Bangladesh.
Methods

A hospital-based case-contrcol study incorporating two controls
groups was conducted. Cases were cataract patients aged 18-49
years diagnosed as any opacity of the crystalline lens or its
capsule visual acuity poorer than 6/18 on the Log Mar Visual
Acuity Chart, or cataract removed by a qualified ophthalmologist
within the previous 5 vyears. Non-eye-disease (NE) controls were
selected from patients from the ENT or Orthopaedics departments in
the study hospital. Non-cataract eye-disease (NC) controls were
selected from those patients with eye problems other than
cataract. Both controls groups were matched on age and sex with
cases. Detailed history of exposure to various cooking fuels as
well as data pertaining to established risk factors for cataract
were obtained by face-to-face interview. Data were analyzed using

conditional logistic regression.
Results

Fver use of wood/dry leaves and ever use of rice straw as cooking
fuel were significantly positively associated with case status in
comparison with NE  c¢ontrols, and ever use of cow-dung
significantly negatively related with case status 1in comparison
with both control groups. Case status also showed a significant

trend association (shown as OR and 95% CI) with lifetime hours of
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exposure fitted as never, <median, >median: wood/dry leaves 2.15

{1.09-4.23), rice straw 1.83 (1,06-3.16), cow-dung compared with

_35_99??F915 ¢.54 (0.33, 0.88) and compared with NC controls 0.61

(0.39-0.97).
Conclusions

The increased risk of young adult cataract associated with the use
of wood/dry leaves or rice straw as cooking fuel is supported in
this study. Of particular interest is the demonstration of a
negative association between of young adult cataract and the use
of cow-dung as cooking fuel. The precise nature of this apparent

protective effect should be investigated further,
Keywords

Young adult cataract, risk factor, traditional cooking fuels,

Bangladesh.
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Background

Blindness is a global problem nowadays ané";;fé;éég.;;“£ﬂémie;éiﬁ;”
cause of blindness in both develcoped and developing countries., The
nunbers of blind in the world in 1975 was estimated to be 28
million. The number of blind increased in 2002 to around 45
million with 16-20 million due to cataract and is projected, if

present trends continue, to reach 75 million by 2020 [i,2].

Increasing age is associated with an increased prevalence of
cataract. People aged 50 years and older and females are at
greater risk of developing cataract [1]. The prevalence of
cataract also increases with age in developing countries, although
it often occurs eariier in 1life [3]. A major <challenge in
developing countries is to reduce the magnitude of cataract in the
population by delaying the development of cataract and by
providing ready access to cataract surgery for all those who need

it [2].

A recent population-based survey in Bangladesh estimated 650,000
people were blind aged 30 years and older, around 80% due to
cataract, and 130,000 new cases developed annually ([4,5]. The
prevalence of bilateral blindness was 2.9%, severe visual
impairment 1.2%-2.0% and that of visual impairment 8.4%. GSeventy
nine percent of bilateral blindness was due to cataract and the
cataract surgical coverage was moderate in quality {[6]. The age-
standardized prevalence of bilateral blindness was 1.52% aged 30

years and older, of which 79.6% was caused by cataract; and the
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prevalence of low-vision was 13.8%, among whom 74.2% was due to

cataract. BAmecng neighboring countries, the overall prevalence of

blindness was 0.9% in Myanmar with 64% due to cataract, 0.7% in

India with 77% due to cataract and 0.8% in Nepal with 72% due to

cataract [7].

The age-specific blindness prevélence in Bangladesh was found to
increase with increasing age, and to be higher in women and the
illiterate and disadvantaged people [4]. Most of those women and
of low sociceconomic status are commonly used wood, leaves, cow-
dung and rice straw for household cooking and from early life.
Previous data from Impact “Jibon Tari” Floating Hospital also
indicated that among all eye surgical patients around 90% were
cataract operation and 14% were young adult (age between 18-45
years) cataract patients. The proportion of young adults is higher
in Bangladesh than in many other countries, suggesting that there
might be some specific risk factors for early onset of cataract in
this population. This research, therefore, aimed to identify those
risk factors which are particularly prevalent in the Bangladesh
population and may be preventable, and thereby indicate possible
approaches for future policy-making to prevent blindness. Exposure
to cheaper cooking fuels has been identified to be a risk factor
in India and Nepal [8,9] and is very commen in rural Bangladesh.
Therefore, these exposures might be related to the high incidence
of young adult cataract in Bangladesh. Moreover, most previous
studies have been conducted bkased on age-related cataract. We
therefore conducted this study ameng a younger age group to
determine if exposure to cheaper cooking fuels are actually risk

factors in this Bangladesh setting.
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Methods

Study setting

The study was designed as a hospital-based matched case-control
study with two types of control and conducted from May to October
2009 in TImpact “Jibon Tari” Floating Hospital, Bangladesh. The
hospital is located on a river and moves to disadvantaged areas of
the country at 5~ to &-month intervals. It aims to provide health
services, both clinical and surgical, to address the problems of
disability in the remote areas of the country. At the time of the
study, the hospital was located in Barisal district, in the south-

west of Bangladesh, a reglon criss-crossed by many rivers.
Study population

Subjects were recruited from males and females aged bhetween 18-49
years who came to visit Impact “Jibon Tari” Floating Hospital,
Bangladesh, during the study period. The reguired sample size was
153 subjects in each of the case, non-eye-disease control and non-
cataract eye-disease control groups, based on having a power of
80% to detect an odds ratio of at least 2 when the prevalence of

exposure among control groups was 30%.
Sample selection

Case recruitment: Ophthalmologic patlents age between 18-49 years
who came to visit the eye specialist in Impact “Jibon Tari”
Floating Hospital and diagnosed as cataract by clinical and slit-
lamp examination results showing opacity of the crystalline lens

or its capsule and visual acuity poorer than 6/i8 on the Log Mar
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Visual Acuity Chart and or whose cataract had already been removed

by a gualified ophthalmologist not more than 5 years previously

were recruited as cases in this study. Patients not willing to

participate, having congenital cataract, severe mental disorder or
cataract secondary to serious eye disease, such as glaucoma,

diabetes retinopathy and severe injury, were excluded.

Non-eyve-disease (NE} controls: HNon-eye-disease control subjects
were selected from patients without any eye problem but attending
other departments available in the same hospital and 1:1 matched
to cases on age (within same 5-year age range) and sex. Inclusion
criteria were: aged between 18 and 49 years, having no history of
pricr cataract/eye surgery and no eye problem within last 3
months. Known cases of myopia were excluded. Potential subjects
were recruited from among out-patients fulfilling the inclusion
criteria in the ENT and Orthopedics departments on the same or

following working day as the case to which they were matched.

Non-cataract eye-disease {NC) ocontrols: Non-cataract eye-disease
controls were selected from among patients attending in the same
hospital with an eye problem other than cataract and matched 1:1
with cases on age {within same b5-year age range) and sex.
Inclusion criteria were: aged between 18 and 49 years, having no
history of prior cataract/eye surgery. Recruitment of potential
subjects was made from the first patient subsequent to case

attainment who fulfilled the inclusion criteria.

Potential controls of either type who were not willing to

participate or had severe mental disorder were excluded.
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Matching was done te reduce to control the potential confounding

effect arising from age and sex (both documented risk factors for

cataract and likely to be associated with exposure to different

types of coecking fuel)}. The case and contrel ascertainment

algorithm is shown in Figure 1.
Data collection

Data were collected by semi-structured questionnaire through
personal face-to-face interview and clinical examination. The
guestionnaire covered general socio-demographic characteristics,
details of cooking history and exposure to various cooking fuels,

and other previously documented risk factors for cataract.

History of exposure to cooking fuels was recorded on a matrix
tabhle comprising fuel types in rows and age (years 11 to 49) in
columns. Information was also obtained regarding the number of
cooking sessions per day, hours spent cooking per session and
number of days when cooking was done per week. These data were
used to derive parameters of frequency, intensity, duration and

cumulative lifetime exposure to each cooking fuel type.

Written informed consent was requested from all respondents before
their participation. For participants who were willing but could
not sign, a finger print was taken after explaining the research

process.
Statistical analysis

Data were entered using EpiData version 3.1 [10] and transferred
inte R version 2.10.0 [11] for cleaning, exploration and analysis.

The distributions of variables were explored and summarized within
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each outcome group using mean and standard deviation or freguency.

Tabulation of independent wvariables was performed for matched

pairs of case vs non-eye-disease contrel and for case vs eye-

disease control. Those variables showing any indication of
differing within the matched pairs in either ccmparison (p<0.2},
in addition to selected parameters of cocoking fuel use, were
included in initial conditional leogistic regression models for
matched pairs of case vs non-eye-disease control and of case vs
non-cataract eye-disease control, and the models refined by
successive removal of variables showing no statistically
significant contribution to the fit of either model, other than
the selected cooking fuel variables, which were retained in the
models irrespective of their statistical significance. Likelihood
ratio test p-values <=0.05 were considered as indicating

statistical significance.

Associations Dbetween case status and alternative, ordinal,
parameters of cooking fuel use were then explored among these
fuels to identify any dose-response relationships. These ordinal
exposure variables comprised age at first exposure, £frequency
(times per week during the years used), intensity {hours per week
during the vyears used), duration (years) and lifetime exposure
(lifetime hours of use). Each variable except age at first
exposure was cut into three levels: never used, used for less than
the median among all users, and equal to or greater than the
median for all users. Age at fist exposure was cut inte never
exposed, older than median age, and less than of equal to the
median age. These variables were fitted first in categorical form

and subsequently in trend-across-category form,
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To evaluate the effect of matching, additional analyses were

performed using multinomial logistic regression modeling.
~Ethical considerations. .. . ... .

The study was approved by the Ethics Committee of the Faculty of
Medicine, Prince of Songkla University, Thailand, and an oral
approval was granted after a detailed presentation of the research
proposal within the management of Impact Foundation Bangladesh,
the authority of the study hospital, before conducting the study.
All potential participants in the study were informed that the
study was aimed at identifying certain behaviours that might
increase the risk of their developing ailments common in rural
Bangladesh. Only after the patient gave signed consent was the
interview conducted. Computerized data did not 1indicate the

identity of any patient.

Results

A total of 459 subjects, including 153 cataract cases aged between
18-49 years with an equal number of each control group matched on
age and seX, were recruited and interviewed. There were slightly
more females than males. The mean age of all participants was 41.8
(SD 6.3) years and 30 percent were aged 40 or less. In all groups,
most of the females were housewives, the commonest occupation
among males was farmer, and about 80 percent were classified as
having low sociloeconomic status as measured on the modified
Kuppuswami scale using education, occupation and inceme of the

family head. Around 70 to 75 percent of subjects were classified
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as being underweight. Very few subjects reported a history of

diagnosis of hypertension or diabetes mellitus (Tablel).

-Over -half of the NE cgontrols {56.2%) were diagnosed.as. various ear . .................

diseases followed by nasal, throat, and orthopedic diseases. Among
NC controls, refractive error, corneal diseases and conjunctival

diseases were most common (Table 2}.

Cases had less commonly received secondary or tertiary education
than controls, particularly non-eye-disease contrels and more
commonly reported a history of current or past smoking and a
greater occupational exposure to sunlight. Cases also more

frequently reported a family history of cataract.

Cooking history and exposure to variocus cooking fuels among
supbjects in each group are shown in Table 3. Bbout two thirds of
subjects in each group reported a history of cooking, either
reqularly or occasionally. The commonest fuel used for cooking in
all groups was wood and/or dry leaves, followed respectively by
cow~dung and rice straw., Further analysis of cooking fuel exposure
was confined to these three groups of cocking fuels. Gas or
kerosene was used by only a small number of subjects in any group.
The proportion of cases using rice straw was higher than that of
either of the controls, whereas the proportion of cases using cow-
dung was lower than that in each control group. The lifetime
duration of cooking activities was somewhat higher among cases
than either of the control groups. Exposure parameters explored
included age at fist exposure, frequency of exposure (times per
week), intensity of exposure (hours per week during the years

used), duration from £irst to most recent exposure 1in years
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{irrespective of the frequency of intensity of exposure), and

total lifetime exposure (hours of actual exposure). However, these

differentials was not statistically significant.

FEducational level, income of family, socloeconomic status,
treatment of diagnosis of hypertension, family history of
cataract, exposure to sunlight exposure in workplace and smoking
status were included in the initial multivariate medel as the p-
value for their univariate association with case status was <3 in
comparison with at least one of the control groups. Exposures to
the main cooking fuel types (as binary variables: ever /never
exposed) were included irrespective of their statistical

significance.

After refinement of the two models, the variables remaining were
education level of the subject, family history of cataract,
smoking status of the subject, and ever use of wood or dry leaves,

of cow dung and of rice straw (Table 4).

family history of cataract was strongly assoclated with case
status in both models (OR=2.55; 95%CT 1.43-4.54 and 2.53; 953CIL
1.33-4.80). Lower education was associated with case status in the
comparison with non-eye-disease controls (compared to secondary
education or higher, OR=4,18 (95% CI 1.94-9.03) for primary
education and OR=3.79 (95% CI 1.71-8.41) for less than primary)
and history of smoking in comparison with eye-disease controls

{OR=3,13, 95%CIL 1.38-7.10).

In comparisons with non-eye-disease controls, ever use of wood/dry
leaves [(OR= 2.68; 95%CI 1.14-6.33) and of rice straw (OR=2.56;

95%CI 1.07-6.10) showed significant assoclations with case status,
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whereas ever use of cow dung showed a significant inverse

association with case status (OR=0.42; 95%CT 0.15-0.90}. 1In

comparison with non-cataract eye-disease controls, only use of cow

dung among cooking fuels was significantly asscociated with a

reduced risk of being a case (0OR=0.45; 95%CI 0.22-0.93).

Parameters reflecting the magnitude of exposure to cooking fuel
were then fitted to medels containing family history of cataract,
smoking status and educatieon. These parameters, each fitted to
separate models were age at first exposure, frequency, intensity,
duration and lifetime exposure. The patterns of association were
similar for each parameter. The models for lifetime exposure are
shown in Table 5. Significant dose-response relationships with
case status were revealed in comparison with non-eye-disease
controls after controlling for family history of cataract,
education level and smoking status. Lifetime exposure to wood or
dry leaves as cooking fuel increased the odds of being a case by
2.77 (95% CI 1.16-6.58) times for exposures of no more than 25000
hours and by 4.01 (95% CI 0.98-16.31) times for longer exposures
compared with no exposure, For lifetime exposure to rice straw as
cooking fuel the corresponding odds ratios were 2.24 (95% CI 0.69-
7.27) for exposures of no more than 24000 hours and 3.01 (95% CI
0.96-9.45) for longer exposures. By contrast the odds ratios for
case status assoclated with use of cow dung were 0.42 (95% CI
0.16-1.13) for exposures of no more than 31500 hours and 0.34 (95%
CI 0.13-0.98) for longer exposures compared with no exposure

{(Table 5).
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In comparison with non-cataract eye-disease controls, among

lifetime exposures to cooking fuels, only that to cow dung was

_myggk¥y significant, although the trend was not marked (trend OR=

0.61, 95%CT 0.39-0.97).

Using multinomial logistic regression medeling, essentially the
same relationships between predicters and case status as in the
conditional models were obtained in comparison with each control

group.
Discussion

This study aimed to test the hypothesis that exposure to cheaper
cooking fuels, such as wood or dry leaves, cow-dung and rice
straw, is significantly associated with the development of
cataract among adults less than 50 years of age in rural
Bangladesh. After adjusting for family history of cataract,
smoking status and level of formal education, use of wood or dry
leaves and use of rice straw were identified as risk factors ain
comparison with non-eye-disease controls and exhibited a dose-
response trend in risk with increasing lifetime exposure. No such
relationships were seen in comparison with non-cataract eye-

disease control patients.

A possible, though unsupported, explanation for this difference
depending on the type of controls employed is that the other eye
diseases share these risk factors with cataract patients, or that
patients with diseases included among the non-eye-disease control

group are less exposed to these particular cocking fuels. Inter-
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comparison of the two types of control, however, revealed no

significant associations with the use of these cooking fuels.

leaves and rice straw is consistent with the findings of several
previous studies in which a link was detected between the use of
cheaper, biomass or solid fuels and the risk of cataract. The use
of less expensive cooking fuels was more common among patients
with age-related cataract than non-cataract patients in India {8],
and use of solid fuel unvented stoves more common among female
cataract patients of any age than among non-cataract eye-disease
patients in the Nepal-India border area [%]. In bhoth instances the
assoclations remained significant after adjustment for other risk

factors, including low educational achievement.

A plausible mechanism underlying the association between the use
of wood/dry leaves and rice straw and development of cataract may
be related to the constituents of the large amounts of smoke
produced from these fuels damaging the tissues of the eye
following either systemic absorption or even local diffusion
through the cornea. It has been suggested that such damage may be
a result of the endogenous generation of reactive oxygen species
by photedynamic action, similar to the purported mechanism by

which smoking tobacco may raise the risk of cataract [12,13].

Despite the relationship between risk of cataract and use of
cooking fuel being reported in a number of studies, £few have
attempted to document the risk for different types of biomass
fuel. The component materials have either not been specified or

have been specified but combined in the analysis. Thus, Mohan
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{1989) and Mishra {1999) reported elevated risks of both cataract

and blindness among an TIndian population with exposure to the

smoke of biomass coocking fuel, specified as wood, crop residuals

and/or cow dung, but separate analyses of each of these materials

were not described [14,15].

In view of these reports, the independent inverse association
between the use of cow dung as a cooking fuel and case status in
our study was unexpected. The relationship held true in
comparisons with each type of control, although the evidence for a
dose-response relationship was somewhat stronger in the comparison
with non-eye-disease controls. Whnile copious amounts of smoke are
known to emanate from burning cow dung, the opposite direction of
relationship in our study between wood, dry leaves and rice straw
on the one hand and cow dung on the other, might be related to the
different complement of smoke constituents. Although cow diet
consists largely of fresh grass, bacterial and enzymatic actions
of the bovine gastrointestinal tract result in considerable

transformations of the plant material.

Constituents of smoke from biomass fuels has been reported to vary
considerable with the type of stove employed and with various
other differences in the way it is prepared. Comparative
information on the constituents of smoke from different biomass
fuels, or from dung fuel separate from other bicfuels, is scarcely
available in the scientific literature, despite several studies of
smoke constituents of biomass fuels combined [16-20]. Mudway
{2005), however, demonstrated that particles derived from the

burning of cow-dung cake burned in a traditional TIndian cooking
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stove and deposited in the human respiratory tract iining fluid

had considerakle oxidative activity, which was mostly due to their

transitional metal content [21]. If the postulated mechanism

whereby smoke from bicmass fuels induces cataract formation
through the activity of reactive oxygen species is true, then it
is difficult to understand why smoke form cow-dung does not have a
similar risk-enhancing effect to that of wood/dry leaves and rice
straw. Further comparative analyses are required to identify
differences 1in the smoke constituents and elucidate possible

differences in the mechanisms of action.

Consideration, however, must also be given to the possibility that
the apparent protective effect against the development of young
adult cataract of using cow dung as a cooking fuel could be due to
uncontrolled confounding. Exposure to cow-dung as cooking fuel is
more common among middle c¢lass family in rural areas in
Bangladesh. Cows are usually used for cultivation and dairy
products, so more frequently kept by land and farm owners, whereas
poor families can rarely afford to buy or keep cattle. Use of cow-
dung as a fuel thus may De acting as a proxy for higher
sociceconomic status, which itself has been identified in some
previous studies to be associated with a lower prevalence of
cataract (of any type) [4,8,22-24]. HNevertheless, adjusting our
models for family income level or for the composite socioceconomic
status indicator based on the Kuppuswami scale, had no discernable
effect on the relationship between case status and use of cow dung
as a cooking fuel, so that confounding, if it is to be invoked as
the explanation for the relationship, must invelve an as yet

unidentified variable.
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It is of interest, however, that an TIndian study of the

relationship between fuel use and ocular morbidity in which

separate independent associations between different types of

cooking fuel and cataract were examined demonstrated a
significantly increased risk for wood but not for cattle dung or
for gas, kerosene or coal [25]. On the other hand, eye irritation
was significantly associated with the use of coal and cattle dung

but not the other fuels.

Other variables related to case status in our study have each heen
recognized as risk factors in previous studies. A genetic
predisposition to cataract has been indicated by the finding of a
strong independent asscciation with family history of cataract in
most studies of cataract in general [26-30] as in the current
study of young adult cataract. Nevertheless an Tndian case-control

study failed to identity such as association [8].

Various studies have identified an association, in some cases in a
dose~related manner, between cataract and cigarette smoking. These
studies have included those with case-control [31], cCross-
sectional [32,33], and prospective designs [34-38]. Most of these
studies found smoking to be 7related with nuclear cataract,
although an increased risk ameng smokers of posterior subcapsular
cataract was also reported in two of the prospective studies
[34,35]. Our study revealed an association between smoking status
and young adult cataract when compared with NC controls, but not
in comparison with NE controls. The discrepancy appears to be
linked with the finding of a higher frequency of smokers among NE

than among NC c¢ontrols. More than half of the NE controls had ear
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diseases, with otitis media accounting for 35% of all NFE controls.,

It is known to be common practice among this population to smoke

cigarettes to help relieve the irritation and itching asscciated

with ear disease.

Educational attainment lower than secondary level was identified
as a risk factor for case status in comparison with NE controls in
this study, and is in agreement with this findings of many
previous studies of cataract in general (4,22,23,26,32,33,39-42].
The explanation may lie in the generally poorer nutritional status
of less educated people. Poor nutritional status has itself been
identified as an independent risk factor for cataract
[24,41,43,44]. The educational level of NC controls in our study
was higher than that in NE controls, and may explain the failure
to identify a significant association with case status in this
comparison. Low educational attalnment in this group of controls
was particularly related to controls with conjunctivitis or
pterygium and those with refractive errors. These diseases

together accounted for 60% of NC controls.

Working in the sunlight was slightly rather less frequent among NE
controls but did not retain its significance after adjustment for
other factors. Previous studies have yielded conflicting findings
regarding this exposure. Some have reported a relaticnship between
sunlight exposure in the workplace and cataract [45-48], whereas
others have failed to identify outdoor work involving higher

sunlight exposure as a risk factor for lens disease [41,42,49].

A limitation of this study stems from difficulties in recalling

lifetime use of wvarious cooking fuels, although zrecall was
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stimuiated during the interview by referring to significant 1life
events of each patient. However, it is unlikely that recall
.”Q%g?pfgﬁmgtégp was biased as all patients, Dboth cases and
conltrols, were visiting the hospital for treatment of some
ailment, and the specific hypothesis under study was not known to
the subjects, Such random errors that may have occurred would
therefore tend to reduce the observed strength of association

between exposures and outcome.

As the relationship between use of wood or dry leaves and rice
straw as cooking fuels and development of young adult cataract was
not consistently significant in comparisons with both controls,
the role of these exposures in increasing the risk of young adult
cataract should be interpreted with caufion. However, the
consistent relationship between the use of cow-dung and lowered
risk of cataract is more convincing, although at present a clear

plausible ezxplanation is lacking.

The study did not classify the cases with respect to type of
cataract. Unless all types share the same risk factors, any
heterogeneity of cataract types would have the effect of diluting

the true relationships with exposure.

Finally, since tLhis study was conducted in a charitable non-
government organization hospital, catering for disadvantaged
villagers in remote parts of the country, the range of socio-
economic status among subjects was not very wide. Such restricted
variability may have prevented the identification of certain risk
factors that may be seen in studies with a wider wvariety of

patient backgrounds.
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The strength of this study lies in its separation of different

types of traditional cooking fuel, which allowed the

identification of contrasting directions of association among

these fuel types.

In conclusion, our results are in agreement with those of earlier
studies that the use of cheaper cooking fuels may increase the
risk of cataract, in our case cataract in young adults. The study
also provides evidence that use of cow-dung as a cooking fuel does
not increase the risk of developing cataract in young adult life,
and may actually be protective, Tn view of the lack of plausible
explanation for this protective effect, further studies of the
relationship between use of cow-dung and cataract in othex
settings, as well as comparative analysis of the constituents of
the smoke from wood/dry leaves/rice straw and that of cow-dung,
are needed. From the public health aspect for Bangladeshi
villagers, a change to the use of alternative fuels such as biogas
or liquefied petroleum gas, the adoption of stoves that can reduce
the free emission of smoke from wood/dry leaves and rice straw
fuel, or improved ventilation of cooking areas of the house, are

recommended.
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Figure 1: The case and control ascertainment algorithm
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Figure 1. Case and control enrolment scheme
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Table 1. Distribution of socio-demographic characteristics

distribution among cases and controls

._é;éé;_._._” enseye diseass T NoR-GAERFAGE T Tagan
Variables q @) controls disease controls
H {%) P-value* N {%) P-value*
Age in years (mean + 42,0 % 6.1 41.8 L 6.6 41.5 + 6.1
s
Age groups
18 - 20 1 (0.7) 5 (3.3) 2 (2.0)
21 - 30 10 (6.5) 5 (3.3) 7 (4.8}
31 - 40 36 (23.5) 36 {23.3) 36 (23.5)
41 - 49 166 (69.3) 107 (69.9) 107 (69.9)
Sex
Male 73 (47.7) 73 (47.7) 73 (47.7)
Female 80 (52.3) B0 {52.3) 80 (52.3)
Religion 0.352 0.073
Muslim 91 (59.5) 83 {54.2) 75 (49.0)
Others 62 (40.5) 70 {45.8) 78 (51.0)
Marital status 0.713 0.400
Single 7 (4.8) 6 (3.9) 5 (5.3)
HMarried 139 (90.8) 137 (89.5) 144 (94.1)
Education <0.001
0.082
Ho education 61 {39.9) 54 (35.3) 55 (35.9}
Primary 73 (47.7) 54 (35.3) 65 (42,5}
Secondary 19 {12.4) 45 (29.4) 33 (21.0}
Cceupation 0.556 0.754
Farmer 26 (17.0) 30 (19.8) 26 {17.0}
Housewife 76 (49.7) 69 (45.1) 72 {47.1}
Labour 11 (7.2) 10 (6.5} 9 {5.9)
Business 12 (7.8) 14 (9.2 13 (8.5)
Teacher 3 (2.0 3 (2.0) 7 {4.6)
Others 25 (16.3) 27 (317.8) 26 {17.0)
Household members 0.931 0.638
<4 39 (25.5) 40 (26.1) 41 (26.6)
5-~7 93 (60.9) 94 (61.4) 86 (56.2)

>7 21 (13.7) 19 (12.4) 26 (17.0)




Table 1. Distribution of socio-demographic characteristics

distribution among cases and controls (cont.)
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'”mcgg;;” e T seARe T HeRSGatazaSE
X controls disease controlsg
Variables N (%)
N {%) P-value* N (%} P-value*
Household income (in 0.990
previcus year) 0.039
taka/month
<4000 50 (32.7) 50 (32.7) 31 (20.3)
3001-7500 66 (43.1) 65 (42.5) 84 (54.9)
7500 37 {24.2) 38 {24.8) 38 (24.8)
Socioecenomic status 0.326
0.639
Lower 127 (83.0) 120 (78.4) i24 (81.0)
Middle 26 (17.0) 13 (21.6) 29 (19.0)
Body Mass Index (BHMI} 0.85%6
0.481
Underweight 116 (75.8) 111 {72.5) 106 {69.3)
Normal 27 (17.86) 34 (22.2} 40 (26,1}
Overweight 8 (5.2) 8 {5.2) T {4.6)
Hypertension 1,000
0.088
Yes 5 {3.3) 5 {3.3) 1 (0.7)
No 148 (96.7) 148 (96.7) 152 (99.3)
Diabetic mellitus 0.0%6
0,096
Yes 0 (0.0} 2 {1.3) 2 {1.3}
No 153 (100) 151 (98.7) 151 (98.7)
Myopia 0.009
0.01e
Yes 5 (3.3} 0 {0.0) 14 (9.2)
No 148 (96.7) 153 (100.0) 139 (50.8)
Family history of <0.001
cataract <0.001
Yes
54 (35.3) 26 (17.0) 29 (19.0)
Mo
99 {64.7) 127 (83.0} i24 (81.0)
Bz of working in 0.054
sunlight 0.579
Yes
125 (81.7) 110 {71.9) 121 {79.1)
No
28 (198.3) 43 (28.1) 32 (20.9)

* P value

from likelihood ratio test of univariate conditional logistic model




Table 1. Distribution of socio-demographic characteristics

distribution among cases and contreols {(cont.}
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mégg;; R
controls disease controls
Variables
¥ (%
H (%) P-value* N (%) P-value¥
Years of sunlight ex. 0.030
0.083
Ex.>18yr 70 {45.8) 51 (33.3) 54 (35.3)
Ex. S<18yr 55 {35.9) 59 (38.6) 67 (43.8)
Not expose 28 {18.3} 43 (28B.1) 32 (20.9)
Smoking status 0.084
0.001
Current or past 55 (35.9) 45 (29.4) 36 (23.5)
Hever smoked 98 (64.1) 108 {70.6) 117 (76.5)
Current.ne.cigsarettes 0.724
/day 0.028
>10/day
25 (16.3) 22 (14.4) 12 (7.8)
£10/day
17 (11.1) 15 {9.8) 17 (11.1)
None
111 {72.5) 116 (75.8) 124 {81,0}

* P value from likelihood ratio test of univariate conditional logistic model

Table 2.

controls status

Distribution of diagnosed diseases among case and

Non-eye-disease controls

Hon-cataract-eye-disease

controls
Diseases N (%) Diseases N (%)
Ear diseases 86(56.2) Refractive error 47(30.7)
Nasal diseases 15(9.8) Corneal diseases 42(27.5)
Throat diseases 13(8.5) Conjunctival diseases 30(19.86)
Orthopedics diseases 11(7.2) Lacrimal tract disease 8(5.2)
Others 28(18.3) Cthers 26(17.0)

Egas




Table 3.

cooking fuel use among cases and controls

Distribution of parameters of cooking history and
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g s

S Se e NOHECAEATHGE
controls disease controls
Variables N (%)
N (%) P-valua* N (%) P-value*
Cooking history

Ever cooked .181 0.590
Yes 108 {70.6} 100 (65.4) 105 {68.6)

No 45 (29.4) 53 (34.8) 48 {31.4)

Frequency .560 1.000
Regular 87 (80.86) 84 (84.0) 83 (79.0}
Occasionally 21 (19,4) 16 {16.0) 22 (21,0}

Place .218 0.155%
Living house 33 (30.6) 21 (21.0) 20 {19.0)

Separate house 75 (69.4) 79 (79.0) 85 (81,0}
Gas

Ever used .041 0.019
Used 0 (0.0} 3 (2.0} 4 (2.6)

Never used 153 (100) 150 (98.0) 149 (97.4)
Kerosenea
Ever used .000 0.705
Used 4 (2.8} 4 (2.86) 3 (2.0)
Hever used 149 {97.4) 149 (97.4) 150 (98.0)
Wood /dry leaves
Ever used .053 G.449

Used 106 (69.3) 95 (62.1) 102 (66.7)

Never used 47 {30.7) 58 (37.9) 51 (33.3)

Age at 1°% exposure .151 0,421

Never exposed 47 (30.7) 58 (37.9) 51 (33.3)

Exposed at 215 yr 56 (36.6) 45 (29.4) 60 (39.2)

Exposed at <15 yr 50 (32.7) 50 (32.7) 42 (27.5)

Frequency of use 124 0.632

Never used 47 (30.7) 58 (37.9) 51 (33.3)

Useds1l4 times/week 98 (64.1) B5 [55.46) 90 (58.8)

Used>14 times/week B (5.2) 10 {(6.5) iz2 {7.8)
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cocking fuel use among cases and controls (cont.)

Distribution of parameters of cooking history and
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e Y BRSNS SR E AR
controls diseasa controls
Variables N (%)
N {%) P-valua* N (%) P-valus*

Intensity of use 0.093 0.435
Never used 47 (30.7) 58 {(37.9) 51 (33.3)

Useds20 hr/week 64 (41.8) 50 {(32.7) 56 {36.6)
Used>20 hr/week 42 {27.5) 45 (29, 4) 46 (30.1}

Duration of use 0.154 0.024
Never used 47 (30.7) 58 (37.9) 51 (33.3)
Used.£26yr 52 {34.0) 43 (28.1) 61 (39.9)

Used >Z6yr 54 {35.3) 52 (34.0) 41 (26.8)

Life time exposure 0.154 0.741
Never used 47 (30.7) 58 (37.9} 51 (33.3)
Useds25000 hr 55 (35.9) 44 (28.8) 52 (34.0)
Used>25000 hr 51 (33.3) 5t (33.3) 50 (32.7)

Rice straw

Ever used 0.053 0.273
Used 29 (19.0) 18 {11.8} 22 {14.4)

Never used 124 (81.0) 135 (88.2) 131 (85.6)

Age at 1°° exposure 0.031 0.215
Never exposed 124 (81.0) 135 (88.2) 131 {85.6)

Exposed at 215 yr 11 (7.2} 11 {7.2) 13 {6.5)
Exposed at <15 yr i8 (11.8) 7 (4.6) 9 (7.8}

Frequency of use 0.140 0.194
Never used 124 (81.0) 135 (88.2) 131 (85.6}

Used<14 times/week 25 {16.3) 18 (11.8) 21 (13.7)
Used>14 times/week 4 (2.6) 0 (0.0) 1 (0.7)

Intensity of use 0.153 0.280
Never used 124 (81.0) 135 (88.2) 131 (B5.86)

Useds20 hr/week 16 (10.5) 10 (6.5) 12 (7.8)
Used>20 hr/week 13 (8.5) 8 {5.2) 10 (6.5)

Duration ¢of use 0.072 0.420
Hever used 124 (81.0) 135 (88.2} 131 (85.6)

Used S26yr 12 (7.8} 10 {6.5) 11 (7.2}
Used >26yr 17 (11.1) 8 (5.2) 11 {7.2)

B I
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Table 3. Distribution of parameters of cooking history and

~aocking fuel use among.cases. and.controls {cont. )

Cases Non-eye-disease Hon-cataract aya-
controls disease controls
variables N (%)
N (%) P-value* N {%) P-valua#*

Life time exposure 0.154 0,548
Hever used 124 (81.0) T 135 {88.2} 131 (85.6)
Useds24000 hr 12 (7.8) 7 (4.6} 9 (5.9)

Used>24000 hr 17 (11.1) i1 (7.2) 13 {8.5)
Cow dung

Bver used 0.204 0.084
Used 26 (17.0} 34 (22.2) 36 (23.5)

Hever used 127 {83.0) 119 (77.8) 117 {76.5)

Age at 1°' exposure 0.447 0.131
Never exposed 127 (83.0) 119 (77.8) 116 (75.8)

Exposed at 214 yr 14 {9.2) 18 (11.8) 25 {16.3)
Exposed at <14 yr 12 {7.8) 16 (10.5) 12 (7.8)

Frequency of use 0.281 0.158
Never used 127 (83.0) 119 (77.8) 116 (75.8}

Used<14 times/week 24 (15.7) 34 (22.2) 34 (22.2)
Used>14 times/week 2 {1.3} 0 (0.0) 3 (2.0)

Intensity of use 0.424 0.223
Never used 127 (83.0) 119 (77.8) 116 {75.8)

Used<20 hr/week 11 (7.2) 16 (10.5} 15 (9.8}
Used>20 hr/week 15 (9.8) 18 {11.8} 22 (14.4)

Duration of use 0.444 0.115
Never used 127 (83.0) 119 (77.8) 116 (75.8)

Used =26éyr 10 (6.5} 14 {9.2) 19 {12.4)
Used »26yr 16 (10.5) 20 (13.1) 18 {(11.8)

Life time exposure 0.447 0.185
Never used 127 (83.0) 119 (77.8) lie (75.8)
Used<31500 hr 12 (7.8) 16 (10.5) 20 (13.1)
Used>31500 hr 14 (2.2) 18 (11.8) 17 (11.1}

* P wvalue from likelihood ratio test of univariate conditicnal legistic model
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