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A field study on indoor air pollution and health condition of residents in
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WFFER SR OB (J£3C) : We investigated indoor air pollutants, especially volatile
organic compounds (VOCs) which are considered as the causes of sick building syndrome,
in houses in Bangladesh and China, and analyzed the relationship between their
concentrations and health conditions of the residents. VOC concentrations were generally
higher in Bangladesh. In that country, they were significantly higher in urban than in
rural areas, in houses in which biomass fuel was used than those in which fossil one was
used, and in winter than in summer. However, no association was observed between the
concentrations and the health. In China, VOC concentrations in urban houses were generally
lower than those in Bangladesh.
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BENZELXF OB A, —BRbRFE (o), —
il iR (CO,) 23 112, VOC JRE %K 2 1R
L7z, VOC 13 b REME FAZERE X v XA
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king"
Fossil
{n=33)

Win
Temperature { ©) 2742247 277:25" 276+ 28 M0+29
Humidity (%) 52084 579:73 505 87" 583 % 6.0
CO (ppm) 63 98" 23:3.6* 218 =407 0.6 =0.9
€Oy (ppm) 619+ 196" 582+ 158 652 + 235 617+ 186

Dust particles (mg/m’) 0.821 = 1.011° 0.141 £0.1197 0.454 2 03067 0.097 £ 0.080
Sunner

Temperature { C) 3016 316221 335+76 EENIES N |

Humidity (%) 8l.1£72%" 736274 751268 757249

CO (ppru) 196 =151*" 20=37 36=T746" 06=19

CO: (ppm) 858 + 278" 6742259 797 + 296" 597 + 182

Dust particles (:n}_‘_'m-'l 0,633 =0.727" 0.064 = 0.099 0,208 = 0.253°  0.04] = 0.049

“Households were divided according to whether mothers were cooking or not during the environm
with time; " p0.0 pared with fossil; ' p<0.05

ental



x2. BB LUTHRIC
voC

B BENZERE :

Kitchen Citdoors
Compounds Detection Hiomass Fossil Biomass Fossil
limit (=42 (=i} in="4) (=10

Hexane 32

Winter 71027 =pL* 13437 <DL’

Summer 54(22) 73T $8(29)7 204019
Benzene T4

Winter 2t e 080225 T4020)

Summer 342" 7823 231(23)° 56022
Toluene (K

Winter 342507 27063 7 ISLEN LIG0

Summer 68(28)°  T32H) 153022 304D
Nylene 33

Winter 18529 3832y 17803.9"" 20(1.9)

Summer 9343007 46(24) 520(1%) <DL
Tetrachloroethylene 14

Winter 2923 <DL 43(300° <DL

Summer <DL’ =DL <DL =DL

Methvl ethyl ketone Bl

Winter <DL <DL g6(2.2"" =DL
Summer <DL’ <DL <DL <DL
Formaldehyde
Winter 9O 172(32) 35(26)  3T(AD)
Summer 19.1 2.7 144 {3.8) 95(2.6) 15(52)
N, Winter AL (200 6224 GRO(2O) 185016
Summer 45.2(1.9) 46.7 (3.3) IE2(21)  T4(22)
L& iz mean standard devi . Ci ions below the ds ion limit were szt at

half of the detectian limir for calcularin merric means. "< 08 compared with fossil; “pe0 05
8 geo Ji pa

compared with summer, Levels of Trichl eyl Chlorel 1.1,1-Trichk {] 1,2-

Dichl I Carbon hioridz, p-Dichh Butyl acetate, and Butyl alcohol are not

shown as they were found 1o be helow the detection limir in all measured cases
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Symptoms in Crude OR Adjusted OR"

last 1 month
Biomass®  Fossil' OR  95%C1  povalie DR 95%CI p-valoe  Other

n{%) ni%) significant
factors
Winter
Redness ofeye 24 (57) 19029} 03 01-0.7 <001 24 05122 020
Eye iichiness 11 {26) 18(27) 1.1 04-25 090 1.7 02-140 060 Main wall
material of house
Skin iichiness 17 (41) 232} 07 03-15 03 03 ol-14 oz
Education,
frequency of cooking
Runny nose 3093) 45(6%) 02 004-006 <001 1.3 0l1-119 082
Cough 36 (86) 82(79) 06 02-18 037 0.9 0l-64 0.5
Shortness of breath 8 (19) 10715 08 03-2.1 060 Lo 02-1L3 063  Main wall
material of house
Threst pain 501 Tilly 09 0330 083 ne 03573 072
Diarrhea L& (38) 26039} L1 05-23 059 0.7 01-33 061 Edveation
Simimer

Radnessofeye 120290 {12} 03 01-0% <005 09 01-79 052  Nomberof
Family members/room
Eyeitchiness  7(17) 4060 03 01-12 009 09 GI-1L0 060 Numberof

family membersimam

Skin ichincss B9 T 05 02-13 0.2 03 003-22 023

Runny nose Tiod) 40(61) 09 04-19 070 08 02-54 059 Location of
kitchen

Cougl 30(71) 305 06 03-13 0z 04 01-23 030 Main wall

material of house,
location of kitchen
Shortness of breath 10(24)  17426) 1.1 0527 082 16 06-204 015 Main wall
material of house
Throat pain L] ooy NC NC NC NC NC NC
Diarrhea 10(24) 711y 04 01-1.1 0.07 05 01-28 046

OR, odis ratio; 95% C1, 95 percent confidence interval; NC, not caleulaned due o small number
“The number of ehildren observed at biomass and fossil fuel users was 42 and 66, respectively. "Adjusted
for education, monthly income, number of family members per room, frequency of cooking, main wall

material of house, main floor material of house, and location of kitchen
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Symploms

Urban Rural
=51y in=51)
Incidence’  Duration Incidence Duration  IRR 95% Cl1
/ episode” ! episode”
Respiratory symptoms 175 47 286 i3 1.6 21-33

Non respiratory symploms

Redness of eye 1o L5 09 34 [R] 04-0.6
Eye itchiness [LI3] 52 04 57 0.6 0.2-0.3
Skin itchimess 22 103 72 51 i3 0.9-1.3
Diarrhea 57 33 104 33 LE LI- L&
Dysentery ] 27 19 4.2 26 L1-1.7
Fever 14 48 S6 4.7 0.5 0.5-08

IRR, incidence mie rtio.
“Incidence is expressed as episade/1 000 children, "Duration/cpisode is calculated in days,
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KENZBIT DHEN VOC /}i% 3 5I1TR
Ltoﬂ/ﬁﬁfv: AR AR ME
T&otottb\m/ﬂ/ﬁguﬁbf
I, AFBIIBVWTRLEWVWEETES, &
e HICN T IFTF L o TCOEEREREE
JEIZ DT 5 185 pg/m3 T 5 FEENE
EL. BN TOREFEDOHFENE Z BT,
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TOHERER S KEH EIFIFFREEOERTH
ST, RUB L OfEREX 17.3 pg/m3
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Kitchen Bedroom Outdoors
Compounds Detection (Winter: & =107)  (W: & =107}  {Win: n=14)
limit  (Summer: w=59) (5 0=59) {5:n=34}
Hexane 04
Winter 1.2(24) 1.2 (2.4) =DL
Summer 1.6(2.2) 1.4 (2.0) 1419
Benzene Lo
Winter 8.02.2) T.5(2.1} 53(L5)
Summer 29(19) 2.5(1.8) 22(L6)
Toluene 0.3
Winter 14,1020y 14.2(19) 6T(LT)
Summer 13.602.0) 1342.1) 950LT)
Xylene 12
Winter 6.0 (2.6) 6.6 (2.4) 25024)
Summer TE(1D) T3 48(26)
Tetrachloroethylene 04
Winter =DL <DL <DL
Summer =Dl <DL <DL
Methyl ethyl ketone 12
Winter <DL <DL <DL
Summer <DL <DL <DL
Formaldehyde
Winter 36.2(16) 3B1(L6)  227(1.6)
Summer 323{LT) 335(LT) 15.2 (1.6}
NO; Winter 45.0(2.3) 264(2.1) 366 2.0y
Summer 36.3(2.4) 18.7 (2.1} 24.8 (2.0}
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