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WOOD SMOKE
Marian C. Marbury, Sc.D.

Since the early 1970s, use of wood as a heating fuel has increased substantially. In
1981 approximately 7 percent of homes in the United States used wood as the
major or supplementary source of heat, compared with only 1 percent in 1970
! ; (Annandale, Duxbury, and Newman 1983). Increased residential wood use has
. significantly degraded ambient air quality in several areas of the country, most
* notably in towns and cities prone to wintertime inversions, such as Vail and
- Denver, Colorado (Lewis and Einfeld 1985), and Portland. Oregon (Cooper
1980). Research on wood combustion emissions, prompted by the resurgence in
wood use, has provided inventories of the pollutants emitted by wood combustion,
but data needed for understanding the health consequences of wood burning are
still lacking. Few investigations of the effects of wood combustion on indoor air
quality have been performed, and data concerning the health effects of domestic
* exposure to wood smoke remain extremely limited.

Wood is composed primarily of carbon, oxygen, and hydrogen. Under ideal
conditions with complete combustion, water and carbon dioxide (CO,) are the
primary end products. Nitrogen oxides and sulfur oxides are also formed; nitrogen
oxides are primarily from the combination of atmospheric nitrogen with oxygen
during high temperature combustion, and sulfur oxides are from oxidation of
sulfur in the wood. Incomplete combustion results in emissions of other pollutants
such as particulates, organic compounds including polycyclic organic materials,
and carbon monoxide (CO) (Quraishi 1985). Emission rates for these pollutants
are highly variable and depend on such factors as burn rate, amount of air available
for combustion, size of fuel charge, type and size of wood, and the moisture
content of the wood (Quraishi 1985).

DeAngelis and colleagues (1980) sampled flue gases from two airtight cast iron
stoves (one baffled and one nonbaffled) and a zero-clearance fireplace and per-
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Conclusions
ing habits can lead to high short-term levels of

heavy source depending on their mode of opera-
source of pollution; poor stove quality or load-
contamination.

air; particle concentrations in general vary wide-
tion.

Wood burning a major source of particulate matter
emissions in residential environment

Airtight wood stoves can be installed and operated
with negligible release of particles into indoor
ly among homes.

Airtight stoves not an important source of pollut-
ants; non-airtight stoves can be a moderately

Use of airtight stoves with adequate drafts not a

Wood stove had little impact on PAH levels or

Findings

Indoor TSP and RSP” four times higher on WB
“level from background of I-

16 ng/m with stove, 206 ng/m with fireplace:
stove did not increase mutagenic activity of air;

on Indoor Air Quality
fireplace increased it substantially.
WB caused increase in mutagenic activity of in-

in rural homes during WB; only 2 BaP mea-
surements above limits of detection (0.32 and

0.12 ng/m).

ted by non-airtight stove dependent on operation
WB increased PAH

of stove; submicron particles, 210-1,900 pwg/m;

CO, 1.8—14 ppm; BaP, 5.4-150 pg/m.

24 pg/ml; WB homes with kerosene heater, 34
CO levels slightly higher during WB (2.2 versus

we/m,
Airtight stoves caused shorn-term CO and particu-

with fireplace; CO peaks during loading and re-
homes with unexplainably high levels removed,
18 wg/m; WB homes without kerosene heater,

late peaks during door opening; pollutants emit-
changed, but indoor and outdoor RSP increased

firing. :
RSP levels: all NWB homes, 24 pg/m; NWB

days; BaP" increased fivefold in home with
wood stove, and tenfold on 1 WB day in home

Studies of the Impact of Residential Wood Burning (WB)
1.8 ppm); on average, RSP levels were un-

Table 9.1

Study

WB day in each fireplace), Boston, Mass,

(Moschandreas, Zabransky, and Rector 1980)

weeks, Waterbury, Vi. (Sexton, Spengler, and
Treitman 1984)

airtight wood stove; monitored at least 5 h per

test, Truckee, Calif. (Traynor et al. 1987)

ing stove operation and twice when not operat-

ing, Madison, Wisc. (Kaaraka, Kanarek, and

Lawrence 1987)

One home with wood stove, 2 with fireplaces (1
19 WB homes, 5 non-WB homes; monitored for 2
20 homes with wood stoves monitored twice dur-
Experimental house with airtight wood stove and

Experimental house, with 3 airtight and | non-

formed a detailed characterization of the emissions. They measured more than one
hundred chemical compounds. In addition to the four criteria pollutants (particu-
Iat.e fnattcr, CO, nitrogen oxides, and sulfur oxides) they identified seventeen
priority poliutants of the U.S. Environmental Protection Agency, fourteen car-
cmo_genic compounds, six cilia-toxic and mucus-coagulating agents, and four co-
carcinogenic agents. Other respiratory irritants, including aldehydes, phenols, and
furans, were also detected (Cooper 1980). Emissions of CO and polycyclic organic
Cf)mpounds were higher from the stoves, and emissions of nitrogen oxides were
higher from the fireplace. Ramdahl and col leagues (1982) reported that emissions
of CO, hydrocarbons, aldehydes, and volatile organic compounds were higher
under starved air conditions than under normal conditions.

genicity, wood stoves less frequently; reasons

mutagenic activity; fireplace had considerable
for variability are unclear.

impact but still less than tobacco smoke.

EXPOSURE TO WOOD SMOKE

Fireplaces consistently cause increased muta-

The impact on indoor air quality of residential wood combustion in general, and
specific combustion appliances in particular, has not yet been well described
(Table 9.1). Indoor air concentrations of wood combustion emissions could be
increased directly through leakage of pollutants from appliances or indirectly by
entrainment of polluted outdoor air into the indoor environment. The newer air-
tight stoves operate under negative pressure and would not be expected to leak
combustion by-products into the home under normal operating conditions. How-
ever, under non-airtight conditions and during starting, stoking, and reloading
pollutants may be emitted indoors. ‘
Moschandreas and co-workers (1980) studied two residences with fireplaces
and one with a wood stove over a two-week period. Twenty-four-hour levels of
respirable suspended particles were higher inside on wood-burning days than
outside on non-wood-burning days. During one wood-burning day, respirable
suspended particulate levels ranged from 14.3 to 72.5 pg/m? in the home with the
wood stove and averaged 159.9 and 67.6 jg/m3 in the two homes with a fireplace.
Benzo[a]pyrene levels were five times higher on wood-burning days in the home
with the wood stove, averaging 4.7 ng/m3. On the wood-burning day in one of the
homes with a fireplace, benzo[a]pyrene levels reached 11.4 ng/m3, compared with
an outside concentration of 0.6 ng/m?. CO levels were reported only for the home
with the wood stove; although generally below 1 ppm, peaks exceeding 5 ppm
were noted during stoking and reloading. The authors concluded that wood burn-
ing in a stove or a fireplace could be a significant source of indoor air pollution.
In a more extensive survey, Sexton and co-workers (1984) measured respirable
suspended particles inside and outside twenty-four homes, nineteen with wood
stoves and five without. When one non-wood-burning home that had exceptionally
high levels from an unknown source was removed from the analysis, average
concentrations of respirable suspended particles were 18 pg/ms3 in homes without
wood-burning stoves, 24 p.g/m? in homes with wood-bumming stoves but without
kerosene heaters, and 34 pg/m? in homes with both stoves and kerosene heaters.
Although the airtightness of the stoves was not discussed explicitly in the text, the

door air in 8 out of 12 homes with stoves, 12

out of 12 with fireplaces.

1986)

fireplace, Norway (Alfheim and Ramdahl 1984)
sampled during 1 WB and | non-WB week,

Netherlands (Van Houdt et al.

12 homes with wood stoves, 12 with fireplaces,
RSP, respirable suspended particles.
?AH.'polyqycl.lc aromatic hydrocarbon.

TSP, total suspended particles.
"BaP, benzo[a|pyrene
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authors concluded that their “findings suggest that airtight stoves can be installed,
operated, and maintained in such a way that direct release of particles to the indoor
environment is negligible.”

Investigators in Wisconsin measured nitrogen dioxide (NQO,), CO, respirable
suspended particles, and benzo[a]pyrene on four separate occasions in twenty
homes with wood stoves, twice during the winter when the stove was in use and
twice during the summer (Kaaraka, Kanarek, and Lawrence 1987). Most of the
stoves were airtight. Indoor NO, levels were higher during wood burning (13.3
versus 9.8 pg/m?), but this increase in levels was attributed to higher outdoor
concentrations rather than direct emissions. CO levels were also slightly elevated
during wood burning (2.2 versus 1.8 ppm), but again, the increase was not com-
pletely attributable to wood burning. One site had a peak of 25.3 ppm which was
traced to an incident during which loading the stove had taken an unusually long
time. Indoor levels of respirable suspended particles were not significantly differ-
ent over the whole set of homes during the winter and summer periods although
rural homes had increased indoor and outdoor concentrations during wood burn-
ing. The investigators could not determine whether the increased indoor con-
centrations were due to direct emissions or infiltration from outside. Only two sites
had detectable benzo[a]pyrene concentrations, 0.32 and 0.12 ng/m?, respectively.
Both of these concentrations were detected during non-burn periods.

Traynor and colleagues (1987) measured the effect on indoor air quality of three
airtight and one non-airtight wood-burning stoves under experimental conditions,
With use of the airtight stoves, the average concentrations of CO varied from 0.4 to
2.8 ppm and of submicron particles from 11 to 36 pg/m?. In contrast, average
emissions from the non-airtight stove ranged from 1.8 to 14 ppm for CO and 210 to
1,900 pg/m? for submicron particles, with a peak of 10,000 pg/m3. Indoor
concentrations of five different polycyclic aromatic hydrocarbons were higher
when the non-airtight stove was used. Differences in operating conditions caused
much greater variability in emissions from the non-airtight wood stove although all
the stoves demonstrated higher emissions during starting and reloading.

These studies suggest that airtight wood stoves contribute substantially to am-
bient air pollution but little to indoor concentrations. Airtight wood stoves are
more thermally efficient than other wood-buming appliances. Their slower bumn
rate results in less complete combustion, causing greater release of CO, particu-
lates, and polycyclic organic materials into the ambient air. However, since air-
tight stoves operate under negative pressure, pollutant emissions from airtight
stoves into indoor air are substantially less than from other wood-burning ap-
pliances. Although combustion is more complete in fireplaces, fireplace emissions
into indoor air have not been characterized adequately. Non-airtight wood stoves
are probably intermediate in completeness of combustion and have the potential to
cause significant degradation of indoor air quality although the magnitude of their
impact can be significantly affected by the way in which they are operated.
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HEALTH EFFECTS OF WOOD SMOKE

Wood smoke is an extremely complex mixture, both in its physical and chemical
properties and in its toxicologic properties. The toxicology of certain individual
components of wood smoke, such as benzo[a]pyrene, other polycyclic organic
compounds, and nitrogen oxides, has been studied extensively. Little research,
however, has been directed toward the toxicology of wood smoke as a complex
mixture. [n vitro experiments demonstrate that emissions from a wood stove
induce sister chromatid exchange (Hytonen, Alfheim, and Sorsa 1983) and are
mutagenic, as assessed by the Ames Salmonella assay (Alfheim and Ramdahl
1984; Van Houdt et al. 1986). Alfheim and Ramdah] (1984) found that mutagenic
activity in indoor air increased slightly during heating with an airtight wood stove
but increased substantially when wood was burning in an open fireplace. Van
Houdt and co-workers (1986) found some increase in the mutagenic activity in
indoor air in eight of twelve homes with wood stoves and substantial increases in
twelve of twelve homes with fireplaces.

ANIMAL STUDIES .
Animal studies have addressed the respiratory effects of wood smoke. Using a

rabbit model, Fick and colleagues (1984) studied the effects of wood smoke on
pulmonary macrophages. Following acute exposure to Douglas fir wood smoke,
respiratory tract cells were recovered by bronchoalveolar lavage, and the function-
al properties of the alveolar macrophages were studied. Significantly more cells
were recovered on lavage of exposed rabbits, compared with controls, and defects

" in macrophage phagocytic activity, bacterial uptake, and surface adherence were

noted. Cell differential counts and macrophage viability and bactericidal process-
ing were not affected. Wong and co-workers (1984) evaluated the response of
guinea pigs to Douglas fir smoke with repeated CO, challenges. Exposure resulted
in a decreased ventilatory response to CO, as measured by changes in tidal volume
and respiratory frequency, with complete recovery within three days.

EPIDEMIOLOGIC STUDIES
The epidemiologic evidence on the health effects of wood smoke is also limited

(Table 9.2). Most of the available information is derived from investigations in
developing countries, where intense smoke exposure results from the use of cook-
ing fires in poorly ventilated dwellings. Smith (1987) has reviewed air pollution
and biomass fuels comprehensively from a global perspective. Domestic exposure
to smoke from biomass fuels, which include dung and straw in addition to wood,

' has been implicated as a cause of chronic obstructive lung disease, particularly

among women who are responsible for cooking. Master (1974) evaluated a ran-
dom sample of ninety-four New Guinea natives for the presence of respiratory
disease. He reported that the prevalence of chronic lung disease, as measured by
the presence of chronic productive cough, dyspnea, and/or abnormal pulmonary
findings on physical examination, increased with age and reached 78 percent in
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Table 9.2 Studics of the Relationship of Domestic Smoke

Exposure to Respiratory Tlness

Study

Adults

Prevalence survey of chronic respiratory disease,
evaluated by questi ire and spirometry,
1,284 adults, Papua, New Guinea (Anderson
1979)

Prevalence survey of chronic respiratory disease,
evaluated by questionnaire with follow-up
spirometry and evaluation on subgroup, 2,826
adults; Nepal (Pandey 1984a, 1984b)

Prevalence survey of chronic respiratory disease,
evaluated by questionnaire and spirometry, 446
adults, India (Malik 1985)

Prevalence survey of chronic respiratory disease,
evaluated by questio and peak flow me-

ters, 2,180 adults, India (Malik 1985)

Children

Prevalence survey of respiratory symptoms among
807 children from the Highlands, 843 from a
coastal area; supplemented by a 30-week pro-
spective study of 112 children, Papua, New
Guinea (Anderson 1978)

Findings

Conclusions

Increased chronic respiratory symptoms and de-
creased [Milionary function with age: 20% of
rnall:n..‘ 109, of females over 45 years had
FEV/EV(: - 60%; smoking not associated with
pulmonary tunction.

Prevalence ol ehronie bronchitis was 17.6%
among wen, |8,9% among women; prevalence
increased with increasing hours of exposure to
domc:\m: snoke in both sexes regardless of
smoking sianys.

Overall previlence of chronic bronchitis 21.7% in
men, 1Y.01% in women; prevalence was 5.8% in
nonsmaokig men, 5.9% in nonsmoking women.

Prevalence ol chronic bronchitis varied with type

of cooking luel: 5% with cow dung and fire-

wood; 2.6% coal and kerosene oil; 1.3% ker-
osene mil; | (% low-pressure gas,

Prevalence of most respiratory symptoms similar
between (e two groups; prospective study
showed wa dlifferences between 87 children ex-
posed 1o dumestic smoke at night and 25
children wihi lived in smokefree houses.

Case-control study of serious lower respiratory ill-
ness in infants under 13 months, 132 cases, 18
controls, South Africa (Kossove 1982)

Prevalence study comparing respiratory symptoms
of 31 children from homes with, and 31
children from homes without, wood stoves,
Michigan (Honicky, Osborne, and Akpom
1985)

Prospective follow-up of above study group for
three years, by interview at end of each winter
period; 10% annual attrition (Osbome and
Honicky 1986)

Prevalence study comparing respiratory symptoms
and acute respiratory illnesses over the past 3
months, 258 schoolage children from homes
with wood stoves and 141 from homes without,
Massachusetts (Tuthill 1984)

Prospective study of about 450 children, aged 0-2
years, exposed to smoke from fireplaces in
poorly ventilated huts without chimneys, fol-
lowed up over two time periods (Pandey, Neu-
pane, and Gautam [987)

Prevalence study of respiratory symptoms and
‘medical history, 5,338 children from six U.S.
cities (Dockery et al. 1987) '

Cases more likely to be exposed to smoke than
controls (70 versus 33%); no significant differ-
ences in cigarette smoking or other so-
ciodemographic factors; cases 2 months older
than controls.

Prevalence rate ratio, comparing exposed (o non-
exposed children, was 2.7 for moderate respira-
tory symptoms and 28.0 for severe symptoms;
parental smoking, socioeconomic status similar
in both groups.

Prevalence of coughing at night, coughing more
than 4 days per week, and wneezing ranged
from 30-85% in exposed, 0-16% in control.

Excess illness (defined as two or more episodes)
not associated with wood stove use; also no ex-
cess of specific symptoms: no covariates related
to either exposure or illness.

Both studies showed association between increas-
ing hours spent near the fireplace and severe
acute respiratory illness; less consistent associa-
lion seen with milder forms of illness.

Chest illness in past year associated with presence
of wood stove in all six cities (prevalence ratio,
1.32); wheezing and coughing not associated

Exposure to smoke not inquired about; raised as a
possible etiologic factor based on its widespread
prevalence and exclusion of other factors.

Exposure d by questic on average
number of hours per day spent near the fire-
place: sociceconomic status was homogeneous.

Exposure to smoke not inquired about; raised as
a possible etiologic factor due to large number
of hours spent in crowded poorly ventilated
dwellings.

Exposure assessed by type of cooking fuel; smok-
ing and socioeconomic status not addressed.

Degree of smoke exposure not ascertained in ei-
ther study; in prospective study, lack of com-
parability between the two groups not
addressed.

Smoke exposure from open cooking fires averaged
6-7 h/day; some degree of confounding by age
likely.

Measure of exposure a dichotomous variable, re-
flecting presence or absence of woodstove

Analyzed cross-sectionally each year, not longitu-
dinally; measure of exposure as before; data
available only in abstract form.

Specific questions asked relating to use of wood
stove; cigarette smoking not related to respira-
tory illness, but indices of exposure to for-
maldehyde were related.

lliness and exposure history gathered biweekly by
tratned lay reporters; measures of effect not cal-
culable from data provided in preliminary re-
port.

Exposure variable dichotomous reflecting presence
or absence of wood stove; preliminary report.




adults over forty years of age. In contrast to the usual male preponderance of
chronic respiratory disease, the prevalence among women was similar to that of
men. Although direct measures of smoke exposure were not obtained, Master - &
concluded from the pathologic changes found on autopsy of one young man that =
smoke exposure was the most important factor in the early development of respira-
tory disease. v
The work of Anderson in New Guinea (1979), of Pandey in Nepal (1984a,
1984b), and Malik in India (1985) supports these conclusions. Anderson (1979)
conducted a prevalence survey of respiratory disease among 1,284 adults in Pa-
pua, New Guinea. Chronic respiratory symptoms increased with age, and 20 =
percent of men and 10 percent of women over the age of forty-five years demon- 3
strated an obstructive defect on spirometry. A measure of exposure to wood smoke 3
was not incorporated into the study design, but the author concluded that smoke ‘: T
exposure was a potential etiologic agent for the excess respiratory symptoms and ¥

obstruction.
Pandey (1984a) administered a standardized respiratory symptoms question-

of age or older, of two villages in Nepal. Subjects who reported more than an *
occasional cough were referred for further evaluation. The overall prevalence of
chronic bronchitis, which was confirmed in the follow-up examination in 94
percent of these subjects, was 18.3 percent, and chronic bronchitis was equally
prevalent in men and women. Data on 1,375 individuals were analyzed further to
examine the relationship between prevalence of chronic bronchitis and exposure to
domestic smoke, as measured by the average time spent near the fireplace on
daily basis (Pandey 1984b). A dose-response relationship was observed between
the prevalence of chronic bronchitis and hours of exposure. This relationship was |
independent of smoking status. Pandey and colleagues (1985) also evaluated the
pulmonary function status of 150 women aged thirty to forty-four from two rural =
villages in Nepal. Pulmonary function declined as hours of smoke exposure in-
creased in cigarette smokers but not in nonsmokers. i

Malik (1985) evaluated the respiratory status of 2,180 adult women with a
standardized respiratory questionnaire. Pulmonary function was measured witha :
el Jow marres Athoneh the pverel! nesvelance o chvomic hronchits renorted in 5

this study was lower than ir previcus stedies. the prevalence of chronic bronchitis
o0& < 2nd

>

—_—
-

-t

ol sarmes =hihcodkted ooy ixes’ eovEs w7
frewowd was bigher 15 percent) than amons women w ko cooked with coal and
cerosene (2.6 percent). kerosene oil alone (1.3 percent). or low-pressure pe-
troleum gas (1.6 percent). The peak expiratory flow rate was also lower among the
group of asymptomatic women who cooked on chullas. Smoking and socioeco-
nomic status were not reported in this study although most of the women who cook
with biomass fuels live in rural areas.
The relationship between domestic smoke exposure and acute respiratory illness
has also been examined in children from less developed countries. Anderson

(1978) examined 112 children from the highlands of Papua, New Guinea, on a

1
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- be excluded.

' exposure from cooking and/or hea
 Status were similar in the two
. months younger than cases.

- showeda strong positive
+ tory illness and hours of

"j_smnke exposure, but the
e suggested that rates of nasopharyngeal ca

. cancer was related to the burning of *
r g of “smoke i its hi
* of polycyclic aromatic hyd e af

were similar in the two

percent) had a history of daj
ting fires. Parental smoking and socioeconomic
groups although the average age of controls was two

association between the incidence of
exposure to wood smoke. -
torl'y tract n_1ight p!ausibly be associated with domestic
relevant evidence is quite limited. Ecologic studies have
ncer are higher in the Kenyan highl

‘ ; ands,
rmed indoors, than in hotter parts of Kenya, whereiooll:insg
nasopharyngeal cancer, however h

_ : ‘ ) . . hav
tionship {Dei(omn.g. Smith, and Last 1985). High t;ur:r:}1
among women living in Xuan Wei County in Chinf

vere respira-

Cancer of the respira

L4

lower in communes burnin:)f:rbons' o R
between cancer and wood smoke remains highly speculative. it
f‘f thc.kr'u.wm toxicology of the constituents of wood smr;kc
investigation.

Alllfough these studies implicate exposure to smoke as an important etiologi
.factor in the development of both acute and chronic respiratory illness in de:fe?glc
ing countries, their relevance to the U.S. experience with residenlia!‘use of w Oc;’c;
slofro_'f and fireplaces is questionable. In addition to differences in type of fuel us(::d
emissions from an unvented open fire are several orders of magnitude higher thar;
emissions from modern wood combustion appliances. In a small pilot study, Smith
and colleagues (1983) measured the personal exposures to particu la;es a}:;d beln-

1gh 2 relationship
15 plausible in light
and needs further

.
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zola_]pyrcnc ?mong.womcn cooking food on ‘simplc stoves using biomass fuels. B yeut:clironiceongiitarthre
During cooking periods, total suspended particulate exposures averaged nearly 7 = - assaciatedwith emonths of the year or more, and persistent wheeze w
mg/m? and benzo[a]pyrene xposures about 4,000 ng/m3, the equivalent of smok- S Difi'erences i‘:l’:h eu:zl:;; S;:*m;dt’stovc, e
% . . ¢ : ulatio
ing about twenty packs of cigarettes per day.. These concentrations :narkedly - b secertniimeii of flnses nl:’a - I:st type of_wood bumed, or wood stove used
exceed the fireplace benzo[a]pyrenc concentrations of 11 and 19 ng/m* as mea- S Honicky and co Workcrq‘(lgssy) th’_l"; the disparate findings of these studies
sured by Moschandreas and colleagues (1980). AR ; ) . studied preschool childr :
! ; ; . 5 g 1 ore time at home lhaﬂ dO Ch]ld ) en, who usua]ly Spcnd
(lijpfonuqately, tge cp:demm!og:cddata. brzl;wam to the Un:ec:ds.tatfes are sparh:i o exposures to pollutants in the hom?nA‘;’;z ar;: " .';c‘h ool’Fnd thus have higher
an mcons:sl.cnl. T case report descrl a SCVCI]-ITI’Ont old infant who had ‘& study to obtain data on recent res iraju ugh questionnaires were used in each
recfum?m serious episodes of wheezing and pneumonia, temporally related (02 B iesign might have produced diff piratory symptoms, differences in questionnaire
being in hlsdparents or grandparents homes, b(ljlh having wood stoves ( Honicky, _ B¢ wood stoves on indoor airl qir;rilit r:-:;gts_ Thel ac.k of information i the cMsct
Akp(‘.‘:!l!‘fl, and Ozzor;::. 1983) The ep:::d:s reso v{ed wh.cn use of the ;vood slo- ﬁmdies. Emission studies that have myonito:etclo ‘he_ difficulty of interpreting these
was discontinued. This case prompted the same 1nvesugfﬁors to conduct a preva- - Biicd a significant impact of airtight wood pamculfues, CO, and NO, have not
lence SEEIC!)' of respiratory symptoms among thu?y-one ch:lf]rcn, aged one to sev f these pollutants. Thus, the biolo lgc bw‘ . stoves on !ndoor air concentrations of
years, living in homes v_nth wood stoves and Fhsrty{)m? children, matched for ages b Colleagues (1985) and of Dockeg ZSIS or the positive findings of Honicky and
and sex, f:_‘om homes w1fh other t?'pes of heating (Hnmck.y, Os.bom.e, and A‘pk. '-1.. _ e nmksgurad Sompoest 0;’)"‘::) dcnlleagues (1987) is uncertain. However,
1985). Using a standardized respiratory symptoms questionnaire, information ofi° ehiyde. may be emitted e SWORC. such as acrolein or another toxic
demographic factors, sources of home heat, other potential sources of indoor pol&® B e at sufficiently high concentrations to cause respirato
lutants such as tobacco smoking, past mcdica? history, and c_'ccurrence of respira ' : Alth(;ugh 0 spitsaiiologke sadi ‘ £
tory symptoms over the past winter was obtained from subjects’ parents. Symps T I Ezlu;: K ’efl" have examined the effect of domestic ex-
toms were scored dichotomously (ever or never present) and graded according 19 IR & atteibuted to wood s in the United States, a case of interstitial lung
seve.n'ty. The exposed group experienc.cd sigr'uﬁcantly more moderate and sev Sibject was aSiXty—one-yea,:::gliol::Z bct’;‘l r;poned (R_amage et al. 1988). The
respiratory symptoms: 84 percent ofr.:huldren in the exposed group reported at lez B of breath over the period of a nwho c\?e:lc?ped increasingly severe short-
one severe symptom as compared \\:’Ith 3_percem of lhei nonexposed group- A number of carbonaccous parti Culalesy:g ;ir:e pam'am‘_s lungs contained a large
findings were not altered by consideration of potentially confounding factOrss Sirrounding them. An evaluati ibers, with inflammation and fibrosis
Follow-up examination of these children after two and three years showed that st; : WOOd-bUrning. i ps a :0“ of ‘1:13 patient’s home implicated a malfunction
: : mag eater as the source : :
respiratory synlpt?ms persisted among the exposed group (Osbommne an.dl Honic Another potential hazard of WOOd-buminm of lhc_ P_art:cles.
1986). t?\’?i:'_ I:IHS time span, five families S‘;?PPEd usu:j'ug a wood stove; in all A a Wisconsin family that experienced arqeﬁif:mv?s is illustrated by a case report
cases the children's resPlratory symptomfz isappeared. ’ ) tamily meribers experienced recurrin N p(;lsonmg (Pe@rs etal. 1984). All
Al.though these'ﬁndmg.s are prmfocatwe, they have not yet been (fonﬁ i ratory system, central nervous syst g health problems involving the eyes,
Tuthill (1984), using a similar des1gr]1. ask::.d fOlll;l hulmtilfn]::’ paren'ts tm es rloss. Symptoms improved durin); t;:;:rlnolzd' Lﬂi:;rc;]ductive system, skin, and
eme schoolchild’s respirato : . s er bu ;
ntary } spiratory sy each winter over a three-year period. When hairla:::!::;alge pl::)gre]s sively
® s revealed elevated

Massachusetts about their youngest €
toms and illnesses over the previous winter months. Twenty-three percent 0 :
: ic leve ;
g cl:’ a thorough environmental evaluation of the house implicated th
g romium-copper-arsenate-treated wood as the major arsenic sourc e
* €.

dren from homes with wood stoves had had two or more acute respiratory
nesses, compared with 20 percent of children from homes without wood § ood smoke exposure may also occur in the workplace. In a small prel
irvey of i . . small prelimin
restaurant broiler cooks in Utah, the prevalence of respirator;’ sympto?g

Wood stove use was also unrelated to fever, sore throat, runny nose, o
irteen mesquite broi X
. quite broiler cooks was compared with the prevalence in seventeen

ne broiler cooks (Johns et al. 1986). Symptoms suggestiv
gl;::p;::;z r:gmﬁcz'mtly higher in the mesquite brﬁig]cr ::oi;:.:.a’ﬁ;?:\::
Lo lhcu rgnge:stl\lre of e_lther upper or lower respiratory tract irritation
e esquite broiler group although the differences did not meet
gnificance. Although the small sample size prevented the authors from

ering the effect of cigarette smoki i i
o g oking, the differences are unlikely to be due

wheeze. -
. - . . i
Wood stove use was also investigated in a cobort of six thousand schoolchl

participatingina nationwide study of air pollution insix cities (Dockeryetalil
Use of a wood stove was associated with a 32 percent increase in respiratory i
of sufficient severity to keep the child from normal activities for three or mof '
This association was found in all six cities, although it was weakest in P
Wisconsin, the city with the highest prevalence of wood stoves. Ph
diagnosed respiratory illness before the age of two years, bronchitis in the pi

~
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The current data base regarding the impact of wood combustion appliances on
indoor air quality and the effect of these emissions on health is inadequate. Use o
wood stoves may increase in the future if prices of oil and natural gas rise.
Although the need to control ambient emissions became obvious in the 1970s, we
do not yet have sufficient information to determine whether more effort to contro
indoor emissions is also warranted. A trial of discontinuance of wood stove use is
certainly warranted in cases of children with recurrent respiratory symptoms.
However, we do not yet have sufficient data on the relationship between respiratory
symptoms and the use of a wood stove to recommend that all parents with "

stoves discontinue their use.
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