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Summary

Background There is evidence that people who use gas for cooking have reduced lung
function and experience more respiratory symptoms than those who use other fuels for
cooking.

Objectives To study the effect of the presence of a gas cooker in the home, during both
childhood and adulthood, on respiratory symptoms, allergic sensitization and ventilatory
function among young adults.

Methods A sample of 1449 young adults born in Britain 3—9 March 1958, who have been
followed from birth to ages 7, 11, 16, 23 and 33 years, were examined at home at age 34—
35years. FEY and FVC were measured before and 20 min after inhalation ofug00
salbutamol, and skin prick tests performed with three allergen extracts (grass, Der p 1 and
cat). An interview on respiratory symptoms and indoor environmental exposures was
included.

Results No association was found between gas cooking in childhood or adulthood and
incidence or prognosis of asthma/wheeze, allergic sensitization or current severity of
respiratory symptoms. Subjects who currently used gas for cooking had a significantly
reduced FEY (- 70 mL, 95% Ck: 56) but not FVC (—35mL, 95% Ct 61) compared

with those who used electricity for cooking. This reduction in FBMas concentrated
among men and current asthmatics.

Conclusion The use of gas for cooking is unlikely to be a major influence on respiratory
morbidity in young adults.
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between gas cooking and respiratory symptoms or lung
function in adults [3—8]. Subsequently five studies have
The most important indoor source of nitrogen dioxide is thelooked at the effect of gas cooking on respiratory symptoms
use of unvented gas appliances [1,2]. In 1987 Samet anand lung function in adults [9—13]. One of these studies [3]
colleagues [1] considered the evidence for any associatiofound no association between the use of gas cooking and
between N@ exposure and respiratory symptoms or lungrespiratory symptoms or lung function, while other
function. Although most evidence related to children theirstudies have reported an increase in respiratory symptoms
review included a number of studies on the relation[4,5,7,9—11,13] or reduced lung function [4,6,10,13] among
adults using gas for cooking compared with other fuel users.
Correspondence: D. P. Strachan, Department of Public Health Sciences, é\n international multicentre study [13] found that the

George’s Hospital Medical School, Cranmer Terrace, London SW17 ORE&SSOCIation petweeh respiratory symptpms and the use of
UK. gas for cooking varied between countries. Two studies of
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1034 S. E. Moranet al.

asthmatics found that the use of gas cooking was associatéadterview

with more severe disease [7,11]. One study reported a

greater relative odds of respiratory symptoms and a loweAll subjects completed an interview about past and

FEV; among women who frequently use gas for cookingcurrent respiratory symptoms and indoor environmental

compared with those who use gas for cooking infrequentlyexposures.

or not at all [12]. A study that measured N@xposure The questions on fuel used for cooking were as

directly [8] found a negative association between currenfollows:

NO, exposure and several pulmonary function indices, bum What type of fuel is used for cooking in this home?

no association between retrospectively estimated exposume What type of fuel was used for cooking in the home in

to NO, and decline in pulmonary function over 17years. which you lived when you were 11 years old?

One study [10] found no association between sensitization (Cooking fuel was not ascertained directly during

to house dust mite, grass or cat and the use of gas for childhood.)

cooking. The following questions were asked relating to recent
No previous study has explored the relationship of aduliasthma/chest symptoms:

symptoms to cooking fuel used in childhood, although there® How many attacks of asthma or wheezing have you had in

is evidence that childhood exposure increases the risk of the past 12 months?

respiratory illness in children by about 20% [14]. In this @ Over the past 12 months, how often, on average, has your

paper we report the associations of both current and child- sleep been disturbed due to asthma or wheezing?

hood exposure with respiratory symptoms, allergic sensiti® Over the past 12 months, have you had any attacks of

zation and ventilatory function among a nation-wide sample asthma or wheezing so severe that you could speak only

of British adults (with and without wheezing illness) who one or two words at a time between breaths?

have been followed periodically from birth to age 35 years.e Over the past 12 months have you used any inhalers or
taken any medicines to treat or prevent asthma, wheezing
or other chest trouble?

e Do you ever get short of breath walking with other people
of your own age on level ground?

o Do you usually cough first thing in the morning in the

The origins of the National Child Development Study winter?

(British 1958 cohort) are described elsewhere [15]. Briefly,®@ Do you usually cough during the day or at night during

the cohort is based on persons born in Britain during 3—9 the winter?

March 1958 (=17414) and immigrants with the same If yes to either of the above:

birth dates it = 1145), who have been contacted at birth ande Do you cough like this on most days for as much as three

ages 7, 11, 16, 23 and 33 years. Among 18 559 subjects who months each year?

had participated in one or more follow-ups of this cohort,® Do you usually bring up any phlegm from your chest first

there were 5470 who contributed data at birth, and all five thing in the morning in winter?

follow-ups. As described elsewhere we selected subjecte Do you usually bring up any phlegm from your chest

with a history of asthma, wheezy bronchitis or pneumonia at during the day or at night in winter?

any one of the postnatal follow-ups (1989 ‘cases’), and a If yes to either of the above:

random 20% sample of the remainder (626 ‘controls’) ande Do you bring up phlegm like this on most days for as

invited them to participate in a further study involving much as 3 months each year?

measurements of ventilatory function and allergic sensitiza- The incidence and age at onset of asthma or wheezing

tion during August 1992 to June 1993 [16,17]. illness (asthma/wheeze) was determined prospectively from
Among the 2615 subjects mailed, 1875 (72%) respondegarental reports of asthma or wheezy bronchitis occurring

after a single reminder, 1594 (61%) agreed to take part andefore 7, 11 and 1l6years of age, and interviews with

1449 (55%) were examined in their home by one of 20subjects themselves at 23, 33 and 34-35years of age (at

research nurses trained together prior to the study. Of thexamination) as described in greater detail elsewhere [16].

1449 examined, 1119 subjects had a history of chest diseag®eport of asthma/wheeze in the 12months prior to

and 330 were controls. The characteristics of the subjectexamination was used as an indicator of prognosis at 34—

who were examined and those not examined have beeBbyears of age. The number of attacks of asthma or

compared elsewhere [16,17]. wheezing, number of times sleep disturbed by wheezing
The study was approved by the local research committeesnd number of speech-limiting attacks in the past

of 215 health districts in England and Wales. All subjects12 months, breathlessness on exertion, frequency of cough

gave written consent to examination. and phlegm were used as measures of disease severity.

Methods

Subjects
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Gas cooking and respiratory symptoms1035

Measurements of ventilatory function after 10min as the maximum weal diameter and the
diameter perpendicular to the maximum. The average of
fhese two diameters was calculated. Weals of 3mm or
greater mean diameter were considered positive, and a
ositive reaction to any of the three allergens was used to
efine ‘atopy’ [17].

Forced expiratory manoeuvres were performed according t
the criteria of the American Thoracic Society [18], in the
standing position, without nose clips. After a period of
instruction and practice attempts, at least three (and up t§
eight) spirograms were recorded by dry bellows spirometer
(Vitalograph R-model or S-model, Vitalograph Ltd, o )
Buckingham, UK) until two measurements of forced Statistical analysis

expiratory volume in one second (FEVwithin 5% of  Tapylations were derived by the FREQ procedure and
each other were obtained. _ o multiple regression models were fitted by the GLM proce-

A further set of spirograms, using the same criteria, wergjyre in Statistical Analysis System (SAS) [19]. Associations
recorded 20 min after inhalation of 4@Q salbutamol by  of asthma incidence, prognosis and severity with gas cook-
dry powder inhaler. Further detail is provided in an earliering were expressed as odds ratios which were calculated
report [16]. using Epi Info [20].

Measurements of FEVY FVC and the FEVY/FVC ratio
were used, in turn, as outcome variables in multiple regres-
sion models after adjusting for observer, month of examina-
Skin prick tests were performed on the volar aspect of thdion, gender, height, cigarette smoking (ever smoked, smoke
forearm using 1 mm flanged lancets and extracts of mixeshow, number of cigarettes smoked per day), asthma/wheeze
grass pollen; house dust mitedrmatophagoides pteronys- history (never, past, current) and pneumonia history (never,
sinug; cat fur; histamine (1:999, positive control) and ever). No adjustment for age was necessary because all
diluent (negative control). The test solutions used by eaclsubjects were either 34 or 35 years old at examination.
nurse were prepared from single batches by AllergopharmaDbserver, month of examination, asthma/wheeze history
Germany. Skin prick reactions to each extract were recordednd pneumonia history were fitted as categorical variables.

Skin prick tests

Table 1. Frequencies and unadjusted
odds ratios of age-specific incidence of
asthma, wheezy bronchitis (AW) and
pneumonia (Pn) by cooking fuel in

Cooking fuel in childhood

_ Electric Gas

childhood (n=528) h=841) OR gas vs electrict  P-value
All
Never 113 199
Pnonly by 7 3 14 2.65 (0.72-14.65) 0.12
AW 0-7years 213 323 0.86 (0.64—1.16) 0.31
AW 8-16 years 70 115 0.93 (0.63-1.38) 0.72
AW 17-23years 39 63 0.92 (0.56-1.49) 0.71
AW 24-35years 90 127 0.80 (0.55-1.16) 0.22
Ever AW 412 628 0.87 (0.66-1.13) 0.28
Males
Never AW 58 97
Ever AW 188 308 0.98 (0.66—-1.45) 0.91
Females
Never AW 55 102
Ever AW 224 320 0.77 (0.52-1.13) 0.17
Nonatopic
Never AW 93 162
Ever AW 243 408 0.96 (0.71-1.32) 0.81
Atopic
Never AW 20 37
Ever AW 169 220 0.70 (0.38-1.30) 0.23

* Relative to ‘never’ as baseline category.
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The adjustment for gender and height involved fittingincluded in the group using gas for cooking. Fifteen (1%)
separate intercepts and slopes for each sex. Terms faubjects who currently used other fuels for cooking and six
smoking included smoking history and the number ofsubjects for whom the fuel used for cooking was unknown
cigarettes currently smoked each day. were excluded from all further analyses.

A variable representing the fuel each subject used for When asked what fuel was used for cooking in the home
cooking currently and a variable representing the fuel thatn which the subject lived when they were 11 years old, 841
was used in the home of the subject when they were 11 yeaf$8%) reported gas and 528 (36%) reported electricity. Ten
old were used to compare the ventilatory function (both(1%) subjects who reported that both gas and electricity
before and after salbutamol) of those who use/used gas favere used, 45 (3%) reported that other fuels were used, 13
cooking with the ventilatory function of those who use/used(1%) could not remember and 12 subjects for whom the fuel

electricity for cooking (reference group). that was used was unknown were excluded from all further
The regression coefficients from each of these modelanalyses.
represent the absolute difference in mean EEWC or Of the 651 subjects who currently used gas for cooking,

FEV./FVC ratio between each group and the referencet30 (66%) reported that gas was used for cooking in the
group, adjusted for observer, month, gender, heighthome in which the subject lived at 11 years of age,
smoking habit, asthma/wheeze and pneumonia history. compared with 247 (49%) of the subjects who currently

We hypothesized that interactions by gender would beused electricity for cooking.
present due to differences in exposure and susceptibility and The proportion of smokers is very similar between the
hence analysis has been carried out for males and femalggoup who currently used gas for cooking and the group
separately. We also investigated whether the associatiorvsho used electricity. Among gas users, 458 (70%) have ever
with lung function differed in those with and without recent smoked and 220 (34%) were current smokers, the corre-
asthma symptoms. sponding figures among electricity users were 351 (70%)
and 155 (31%).

Parental smoking was slightly more common in current
gas users amongst whom 73% were exposed to parental
Among the 1449 subjects examined, 651 (45%) currentlysmoke at 16 years of age and 33% of their mothers smoked
used only gas for cooking, 505 (35%) used only electricityduring pregnancy. The corresponding figures among current
for cooking and 272 (19%) used both gas and electricity forlectricity users are 69% and 26%.
cooking. These 272 subjects who used both cooking fuels There was a similar pattern in relation to cooking fuel in
are excluded from Tables 1-4 in the interests of clarity ancthildhood. Among subjects who at 11 years lived in homes
only included in the analysis of lung function (Table 5). It where gas was used for cooking, 74% were exposed to
made little difference to the results whether or not they wergarental smoke at 16 years of age and 33% of their mothers

Results

Table 2. Frequencies and unadjusted odds ratios of asthma/wheeze (AW) by age at onset wheezing illness, cooking fuel in adulthood and
childhood

Cooking fuel currently Cooking fuel in childhood

Electric Gas OR gas vs electric P-value Electric Gas OR gas vs electric P-value

AW 0-7
AW at 35 No 119 144 129 185

Yes 73 111 1.26 (0.84-1.88) 0.24 84 138 1.15 (0.78-1.66) 0.45
AW 8-23
AW at 35 No 66 76 58 102

Yes 46 61 1.15 (0.67-1.98) 0.58 51 76 0.85 (0.51-1.41) 0.50
AW 24-35
AW at 35 No 23 28 25 43

Yes 60 74 1.01 (0.50-2.04) 0.97 65 84 0.75 (0.40-1.41) 0.34
Ever AW
AW at 35 No 208 248 212 330

Yes 179 246 1.15 (0.88-1.52) 0.30 200 298 0.96 (0.74-1.24) 0.73
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Gas cooking and respiratory symptoms1037

Table 3. Frequencies and unadjusted odds ratios of respiratory symptoms in current asthmatics by current smoking habit and cooking fuel

Non-smokers Current smokers

Electric Gas OR gas vs electric P-value Electric Gas OR gas vs electric P-value
Number of attacks in the past 12 months
=12 91 115 1.35 (0.55-3.34) 0.48 61 88 1.16 (0.36—4.08) 0.79
>12 10 17 6 10
Sleep disturbed by wheezing in past 12 months
No 56 79 0.91 (0.53-1.59) 0.73 50 78 0.83 (0.40-1.74) 0.60
Yes 45 58 20 26
Speech-limiting attack in the past 12 months
No 84 125 0.50 (0.21-1.20) 0.09 66 94 1.76 (0.48-7.97) 0.35
Yes 16 12 4 10
Prescribed treatment for asthma in the past 12 months
No 40 55 0.98 (0.56-1.72) 0.95 44 66 1.17 (0.58-2.36) 0.63
Yes 60 81 22 37
Breathlessness on exertion
No never 83 111 1.10 (0.55-2.22) 0.77 61 86 1.01 (0.45-2.31) 0.97
Freq./occasionally 19 28 14 20
Cough on most days for as much as 3 months a year
No 91 114 1.47 (0.67-3.26) 0.30 57 74 1.41 (0.69-2.92) 0.31
Yes 13 24 18 33
Phlegm on most days for as much as 3 months a year
No 92 119 1.34 (0.57-3.17) 0.47 62 81 1.47 (0.66-3.33) 0.31
Yes 11 19 13 25

smoked during pregnancy. The corresponding figure$lowever, these interactions by gender and atopic status
among subjects who at 11 years lived in homes wheravere not significant® > 0.05).
electricity was used for cooking are 70% and 27%. Table 3 shows the relationship between current cooking
fuel and indicators of severity among subjects with asthma/
wheeze in the past year at examination by smoking habit.
No significant association was found between fuel used for
Table 1 shows the distribution of age at onset of asthmatooking and the prevalence of any respiratory symptom
wheeze by fuel used for cooking at 11 years of age. Subjectamong current asthmatics in either smokers or non-smokers.
who at 11 years lived in a house where gas was used fofhis was also true when analysing males and females
cooking had a slightly decreased risk of developing asthmageparately.
wheeze at all ages, however, none of these associations were
statistically significant. There was no association betweerA
fuel use in adulthood and onset of asthma/wheeze at age
24-35, odds ratie= 0.94 (0.63-1.40). Sensitization to house dust mite, grass or cat was not
Table 2 relates cooking fuel, both currently and at age 11significantly associated with current fuel use (Table 4).
to the prognosis of wheezing illness. Subjects who develSubjects who at 11 lived in homes where gas was used for
oped asthma/wheeze aged 0-7 years and used gas fwroking had a reduced risk of sensitization to house dust
cooking (currently or 11 years) had a non-significantmite, grass, cat and any of the three allergens (atopy),
increased risk of still having asthma/wheeze at 35 years adlthough this reduced risk was only statistically significant
age. The increased risk of persistence associated witfor cat (Table 4).
current gas cooking was significant among female subjects,
odds ratio= 1.82 (95% CI: 1.02—-3.26) and among non-
atopic subjects, odds ratie 1.84 (1.05-3.22). The corre-
sponding odds ratio among males was 0.86 (0.48—1.54) antiable 5 shows the associations of current cooking fuel with
the odds ratio among atopic subjects was 0.76 (0.39-1.49%pirometric measurements at 34—35 years of age. Subjects

Incidence, prognosis and severity of asthma/wheeze

llergic sensitization

Ventilatory function
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Table 4. Frequencies and unadjusted odds ratios of skin prick positivity allergens by cooking fuel used currently and in childhood

Cooking fuel currently Cooking fuel in childhood

Electric Gas OR gas vs electric P-value  Electric Gas OR gas vs electri®>-value
All (n=498) (=636) h=521) [H=820)
Dust 93 121 1.02 (0.75-1.40) 0.88 107 145 0.83 (0.62-1.11) 0.19
Grass 119 143 0.92 (0.69-1.23) 0.58 129 184 0.88 (0.67-1.14) 0.32
Cats 47 67 1.13 (0.75-1.71) 0.54 63 70 0.68 (0.47-0.99) 0.03
Any of 3 allergens 167 211 0.98 (0.76-1.27) 0.90 190 260 0.81 (0.64-1.02) 0.07
Males (n=239) (=314 h=242) ([H=404)
Any of 3 allergens 95 113 0.85 (0.59-1.22) 0.37 102 146 0.78 (0.55-1.09) 0.13
Females (n=259) [N=322) h=279) (=416)
Any of 3 allergens 72 98 1.14 (0.78-1.66) 0.49 88 114 0.82 (0.58-1.16) 0.24
Number of older siblings
0 (n=190) (=233) h=208) (n=293)
Any of 3 allergens 69 85 1.01 (0.66-1.53) 0.97 80 108 0.93 (0.64-1.37) 0.72
1 (n=153) (N=196) h=181) (=257)
Any of 3 allergens 59 67 0.83 (0.52-1.32) 0.40 71 80 0.70 (0.46-1.06) 0.08
2+ (n = 144) (n = 198) (n = 124) (n = 254)
Any of 3 allergens 37 54 1.08 (0.65-1.82) 0.74 37 66 0.83(0.50-1.37) 0.43

who used gas for cooking at the time of study had aassociation was found between any of the ventilatory func-
significantly lower FE\ and FEW/FVC ratio than those tion measures and fuel used for cooking at 11 years of age,
who use electricity for cooking after adjustment for in either male or female subjects.
observer, month of examination, gender, height, cigarette The statistical interaction between gender and fuel cur-
smoking (ever smoked, smoke now, number cigarettesently used for cooking was significant for both FEV
smoked per day), asthma/wheeze history and pneumoni@=0.0012) and FEVYFVC ratio (P=0.0344). Males
history. The ventilatory function of subjects who used bothand females were therefore analysed separately (Table 5).
gas and electricity for cooking was intermediate. Unexpectedly, the use of gas for cooking was not associated
After additional adjustment for social class, fathers sociawith a significant reduction in FEMor FEV,/FVC ratio in
class, breast feeding, birth weight, height at 7 yearsfemales, whereas males who used gas for cooking had
maternal smoking during pregnancy, exposure to tobaccpoorer ventilatory function than those who used electricity
smoke at work and at home, birth order, region at birth,for cooking. The trends across three categories of cooking
exposure to occupational fumes and whooping coughuel were significant ®<0.05) for both FEV and FEW/
history, the results were only slightly affected. The reduc-FVC ratio. After the additional adjustment for social class,
tion in FEV; for gas users compared with electricity fathers social class, breast feeding, birth weight, height at 7
users became 68mL (95% Ck 59) compared with years, maternal smoking during pregnancy, exposure to
70mL (= 56) before the additional adjustment and thetobacco smoke at work and at home, birth order, region at
reduction in FEM/FVC ratio became 1.1% 0.8) com-  birth, exposure to occupational fumes and whooping cough
pared with 1.0% £ 0.8). history, the results were only slightly affected. Among male
After salbutamol the above differences were slightly subjects, gas users had a reduction in FE¥ 114 mL
reduced. For all subjects the gas users had a reduction = 97) compared with electricity users, while the same
FEV; of 51 mL (= 54) and a reduction in FE¥FVC ratio  reduction among female subjects was 18 mt. §9).
of 0.9% (= 0.7) compared with electricity users. The statistical interaction between asthma/wheeze history
After restricting the model to 418 lifelong non-smokers, theand current cooking fuel was significant for both FEV
differences became non-significant. Gas users had a reducti¢R = 0.0213) and FEYFVC ratio (P=0.0115) and there-
in FEV, of 14 mL (= 111) and a reduction in FEXFVCratio  fore subjects were analysed separately according to their
of 0.4% (+ 1.4) compared with electricity users. asthma/wheeze history. No statistically significant associa-
No significant association was found between FVC andion was found between gas cooking and ventilatory func-
fuel currently used for cooking (Table 5). No significant tion among past asthmatics or those who had never had
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Table 5. Adjusted* mean difference in spirometric indices before salbutamol between groups with different cooking fuel in adulthood

FEV; (mL) FVC (mL) FEV./FVC (%)
(mean= 3723 mL) (mean= 4533 mL) (mean= 82%)
n Diff. 95% ClI P-value Diff. 95% ClI P-value Diff. 95% ClI P-value
All
Gas 626 -70 +56 0.01 -35 +61 0.26 -1.0 +0.8 0.01
Mixed 262 -37 +72 0.31 +16 *+79 0.69 -1.2 +1.0 0.02
Electric 488 0 (ref) 0 (ref) 0 (ref)
Test for trend 1376 0.01 0.23 0.01
Males
Gas 312 -141 + 93 0.003 —-106 +100 0.04 -1.2 +1.1 0.03
Mixed 134 - 87 + 119 0.15 - 36 +128 0.58 -1.3 +1.4 0.10
Electric 237 0 (ref) 0 (ref) 0 (ref)
Test for trend 683 0.003 0.03 0.04
Females
Gas 314 +0.2 + 66 0.99 +29 *+73 0.43 -0.7 *+1.1 0.21
Mixed 128 +37 + 85 0.40 +93 +94 0.05 -1.0 +15 0.18
Electric 251 0 (ref) 0 (ref) 0 (ref)
Test for trend 693 0.96 0.48 0.21
Never AW
Gas 149 —-62 + 108 0.26 -95 +133 0.16 +0.2 +1.4 0.77
Mixed 66 +62 * 29 0.35 +112 + 160 0.17 -0.7 *+1.6 0.39
Electric 115 0 (ref) 0 (ref) 0 (ref)
Test for trend 330 0.28 0.17 0.76
Past AW
Gas 240 -28 + 89 0.54 + 34 +102 0.51 -1.1 +1.1 0.06
Mixed 110 -72 + 112 0.21 -5 +128 0.94 -1.3 *+1.4 0.07
Electric 196 0 (ref) 0 (ref) 0 (ref)
Test for trend 546 0.58 0.50 0.07
Current AW
Gas 237 -129 + 105 0.02 — 86 +101 0.10 -1.7 *1.6 0.04
Mixed 86 -39 + 144 0.59 -10 +138 0.88 -1.0 +22 0.38
Electric 177 0 (ref) 0 (ref) 0 (ref)
Test for trend 500 0.01 0.08 0.03

*Adjusted for sex, height, sex by height interaction, observer, month of examination, asthma/wheeze history (AW), pneumonia history and
smoking history.

asthma/wheeze. Current asthmatics who used gas for cookscertained incidence, prognosis and current severity of
ing had a significant reduction in FE\ind FEV{/FVCratio  asthma, and to objective measures of allergic sensitization
compared with current asthmatics who used electricity forand ventilatory function in adult life. We found no associa-
cooking (Table 5). These differences persisted aftetion between incidence or prognosis of asthma, allergic
salbutamol: current asthmatics who used gas for cookingensitization or current severity of respiratory symptoms
still had a significant reduction in FEM—102mL;*+ 93)  and the use of gas for cooking in childhood or adulthood.
and FEV/FVC (—1.9%; = 1.4) ratio compared with The use of gas for cooking in adulthood was found to be
current asthmatics who used electricity for cooking. associated with reduced ventilatory function, this effect
being significant in males.

The main limitation to this study is the use of presence of
a gas cooker in the home as a surrogate for indoop NO
This study is the first to explore the relationship of cookingexposure. This may not be an accurate reflection of actual
fuel in both adulthood and childhood to prospectively NO, exposure because of a possible wide variation in how

Discussion
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often subjects use the cooker and in ventilation in the home. Jarviset al. [10] reported that the use of gas for cooking is
No information was obtained on duration of cooker use byassociated with an impaired lung function (F&¥ pre-

the subjects examined in our study. NBvels vary widely  dicted and %FEVFVC) among women only. Hasselblad
with time and space in homes using domestic gas appliancex al. [25] in a study of children found a reduction in FEYs

and it may be short-term peaks rather than average exposuassociated with gas cooking among older girls (9—13 years).
levels that determine the respiratory health effects [21]. Th&he authors of these studies postulate that these relation-
use of gas for cooking is arguably a better proxy for peakships arise because women generally spend more time
exposures than for long-term average Névels. cooking than men and girls spend more time helping in

Another limitation to this study is that the cooking fuel the kitchen than boys do. Gender differences in exposure to
used in the home the subject lived in was not ascertainedas cooking fumes are unlikely to explain the findings of our
directly during childhood, instead we rely on accuracy ofstudy in which there was no association between the use of
recall from the subjects at ages 34—35 years. However, onlgas for cooking currently and impaired ventilatory function
13 out of 1449 subjects (1%) said they could not remembeamong females, the association being concentrated among
what cooking fuel was used in the home they lived in at 11male subjects, as also reported by Comstetcal. [4]. Our
years of age suggesting that cooking fuel use during childfinding is also supported to a certain extent by recent results
hood can be accurately recalled. Subjects were asked whabm the European Community Respiratory Heath Survey
cooking fuel was used in the home they lived in at 11 yearg13] which found that in females there was no association
of age only, as subjects could not be expected to recalbetween the use of gas for cooking and lung function, while
earlier fuel use, so this may not be an accurate measure aimong males there was a significant negative association
exposure during infancy for some subjects. between the use of gas for cooking and REd/predicted

Studies of the relationship between the use of gas fobut not %FEV/FVC.
cooking and respiratory symptoms in adults have reported Although our findings do not exclude a weak adverse
conflicting results. Our finding that there is no significanteffect of gas cooking on asthma incidence, prognosis or
relationship between gas cooking and respiratory symptomseverity, they are more consistent with no association, and
among asthmatics is in agreement with two studies byargue against as strong a relationship as reported in some
Keller et al. [3,22] but other studies have observed aprevious studies. The association of current gas cooking
significant relationship between use of gas for cookingwith impaired lung function in men but not in women or in
and respiratory symptoms [4,5,7,9-11]. Two of theselifelong non-smokers also argues against a causal relation-
studies [7,11] found an increase in certain respiratoryship. We conclude that past and current use of gas for
symptoms among asthmatics who used gas for cookingcooking is unlikely to be a major influence on respiratory
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