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Influence of predominant chemical pollutants indoor air on practitioners’ health
in barber shops and beauty salons in Qingdao from 2018 to 2023

XU Chunsheng, ZHANG Xiuqin, LI Dandan, WANG Yin, ZHOU Hui, YIN Jingya, PAN Lu, GE Nan,
YU Haoyan, SHI Yanfei, WANG Bingling, DUAN Haiping
( Department of Environmental Health/Qingdao Municipal Center for Disease Control and Prevention;
Qingdao Institute of Preventive Medicine, Qingdao 266033, Shandong, China)

Abstract: Objective To provide a scientific foundation for the protection of their health by investigating the impact of
predominant chemical pollutants in indoor air environments of barber shops and beauty salons in Qingdao on the health
of the practitioners. Methods Twenty-three hairdressing and thirteen beauty salons in Qingdao were selected for a study
conducted between 2018 and 2023. During this period, ten rounds of monitoring were carried out, totaling 138 visits, to
measure the concentrations of predominant chemical pollutants ( ammonia, formaldehyde, benzene, toluene, xylene,
PM,,, PM,;) in the indoor air of these establishments. Additionally, questionnaires were distributed to the practition-
ers, gathering data on their eye health, respiratory system, skin, and nervous system conditions, amounting to 590 re-

sponses. Multivariate Logistic regression analysis was employed to examine the relationship between chemical pollutants
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and the health status of the practitioners. Results The median concentration of ammonia, formaldehyde, benzene, tol-
uene, xylene, PM,, and PM, ; were 0.15 mg/m’, 0.032 mg/m’*, 0.002 1 mg/m*, 0.004 0 mg/m*, 0.002 0 mg/m’,

81.5 wg/m’ and 34.0 wg/m’, respectively. The practitioners complained symptoms of eyes, respiratory system, skin

and neurological system, which accounted for 17.1%, 13.1%, 7.5% and 15.4% , respectively. Compared with low con-

centration level, high concentration level of benzene and PM,; in indoor air could increase the risks of ocular symptoms
of the practitioners. The corresponding OR (95% CI) were 3.75 (1.37-10.24) and 3.97 (1.10-14.34), respectively.
High concentration level of formaldehyde, toluene, PM,, and PM, ; could increase the risks of respiratory system symp-
toms. The OR(95%CI) were 2.65 (1.15-6.13), 4.73 (1.49-15.04), 4.69 (1.22-18.05) and 2.99 (1.00-8.93), re-
spectively. High concentration level of formaldehyde, benzene, toluene and PM,, could increase the risks of neurologi-
cal system symptoms. The OR (95% CI) were 4.50 (1.76-11.54), 7.84 (2.10-29.22), 3.20 (1.23-8.33) and
3.29 (1.26-8.59), respectively. Conclusion The predominant chemical pollutants in the indoor air of barber shops and

beauty salons in Qingdao could affect the health of the practitioners, with higher concentration levels posing greater

risks. Appropriate protective measures should be implemented to reduce the health risks for the practitioners.
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Table 3 The qualified rates of indoor chemical pollutants in barber shops and beauty salons in Qingdao

W bR M(Ps, Py) B L GHER/ %
&/ (mg/m’) 0.15(0.07,0.34) <0.50 89.1
L/ (mg/m’) 0.032(0.019,0.050) <0.10 95.7
#/(mg/m’) 0.002 1(0.000 5,0.006 0) <0.11 99.3
2%/ (mg/m*) 0.004 0(0.001 0,0.009 4) <0.20 100.0
THZ/(mg/m’) 0.002 0(0.000 5,0.005 0) <0.20 100.0
PM,,/ (ng/m’) 81.5(54.0,111.3) <150 87.0
PM,./(pg/m’) 34.0(23.0,47.0) <350 80.4
F4 ARIFETEAT AT RYRERN LB [M(Py, Pis) ]

Table 4 Comparison of concentrations of chemical pollutants indoor air in different seasons/[ M( P,s, P,5) ]
W FEAR KB R TR i z P
&/ (mg/m’) 0.17(0.07,0.35) 0.14(0.07,0.34) -1.313 0.189
HEE/ (mg/m’) 0.040(0.030,0.063) 0.020(0.013,0.040) -4.661 <0.001
#/(mg/m*) 0.003 5(0.000 5,0.008 2) 0.001 4(0.000 3,0.004 0) -2.872 0.004
4/ (mg/m’) 0.004 0(0.001 0,0.0155) 0.003 6(0.001 0,0.005 6) -1.470 0.141
ZHZ/(mg/m’) 0.003 9(0.001 3,0.0109) 0.001 0(0.000 3,0.0030) -4.409 <0.001
PM,,/( pg/m’) 69.0(51.0,95.3) 89.5(57.3,123.0) -2.793 0.005
PM,./(ug/m?) 33.0(23.8,43.3) 37.5(22.0,53.0) -1.381 0.167

%5

AR i a8 N 2 AT IR L R LU/ [ M(Pos, Pos) ]

Table 5 Comparison of concentrations of chemical pollutants indoor air in different types of places/[ M(P,s, P,5) ]

WEIFE bR PR 3 P e7pn Z P

%/(mg/m’) 0.16(0.07,0.34) 0.14(0.07,0.34) -0.895 0.371
HI#%/ (mg/m’) 0.029(0.017,0.040) 0.040( 0.001,0.070) -2.855 0.004
%/(mg/m’) 0.001 9(0.0003,0.004 1) 0.0032(0.001 0,0.007 5) -2.568 0.010
HI%/ (mg/m’) 0.003 4(0.001 0,0.0097)  0.004 0(0.001 0,0.008 6) -0.836 0.403
%/ (mg/m’) 0.001 5(0.0003,0.0048)  0.0030(0.001 0,0.005 3) -2.135 0.033
PM,,/(pg/m’) 86.5(58.0,115.8) 71.5(47.8,101.5) -2.197 0.028
PM,./(pg/m’) 37.5(24.3,47.8) 33.0(20.8,45.3) -1.229 0.219

PABEREMADTHIE AN 29 FIK, G
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Table 6 Comparison of concentrations of chemical pollutants indoor air in different grades of places/[ M( P,s, P;5) ]

ARlIE LY A% B % RIFE X P

&/ (mg/m*) 0.14(0.07,0.23) 0.14(0.07,0.33) 0.18(0.07,0.42) 0.951 0.622
FEE/ (mg/m’) 0.032(0.020,0.050) 0.035(0.018,0.050) 0.027(0.016,0.055) 0.187 0.911
#/(mg/m’) 0.001 4(0.0004,0.0070) 0.0020(0.0005,0.0047) 0.0034(0.0003,0.007 1) 0.605 0.739
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HI%/ (mg/m’) 0.003 8(0.001 4,0.0077)  0.004 0(0.001 0,0.0072)  0.004 9(0.0013,0.0181)  1.735  0.420
T/ (mg/m’)  0.0020(0.0005,0.0045)  0.0020(0.0005,0.0050)  0.0025(0.0003,0.0089)  0.045  0.978
PM,,/(pg/m’) 75.0(57.0,113.5) 81.0(53.0,107.0) 89.5(51.3,115.8) 0.122  0.941
PM,./(pg/m’) 38.0(25.0,50.5) 36.0(23.0,47.0) 31.0(17.5,44.8) 2252 0.324
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Table 7 Comparison of eye and respiratory symptoms reported by various practitioners

in barber shops and beauty salons in Qingdao/n( %)

SH IR RS AR W R G REAR
NE X P N X P
531 9.561 0.002 1.522 0.217
5 28(11.4) 27(11.0)
i@ 73(21.2) 50(14.5)
iy % 2.253 0.324 2.615 0.270
<29 48(17.0) 42(14.8)
30~39 30(14.9) 20(10.0)
=40 23(21.7) 15(14.2)
T/ 4E 1.489 0.475 2.202 0.332
1~5 56(17.7) 46(14.6)
6~10 16(13.4) 16(13.4)
=11 29(18.7) 15(9.7)
R ITAERE/h 2.754 0.097 0.044 0.834
<8 51(20.1) 34(13.4)
>8 50(14.9) 43(12.8)
THEEE 10.548 0.005 10.326 0.006
wIh R UF 24(13.7) 26(14.9)
wHH L/ O 48(15.4) 29(9.3)
KER L 29(27.9) 22(21.2)
=y 6.536 0.011 5.690 0.017
CES 54(21.8) 42(16.9)
kA ZE 47(13.7) 35(10.2)
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Table 8 Comparison of skin and nervous system symptoms reported by various practitioners
in barber shops and beauty salons in Qingdao/n( %)

5iA AR A R R ESZ W IN
\ NE X P NE X P
sl 1.845 0.174 0.262 0.609
B 14(5.7) 40(16.3)
i© 30(8.7) 51(14.8)
i % 1.680 0.432 15.908 <0.001
<29 17(6.0) 31(11.0)
30~39 18(9.0) 31(15.4)
=40 9(8.5) 29(27.4)
T/ 4 0.540 0.763 7.863 0.020
1~5 25(7.9) 38(12.0)
6~10 7(5.9) 19(16.0)
=11 12(7.7) 34(21.9)
BR T AERSE]/h 0.424 0.515 0.535 0.465
<8 21(8.3) 36(14.2)
>8 23(6.8) 55(16.4)
ZHERIE 10.409 0.005 0.614 0.736
KL 7(4.0) 30(17.1)
wH/H L/ B 22(7.1) 45(14.5)
K&K E 15(14.4) 16(15.4)
&S 0.633 0.426 6.161 0.013
Hz 21(8.5) 49(19.8)
AR 23(6.7) 42(12.3)

24 ENFESUETEWENLANGREERTE
B % E = Logistic [@ )3 547
PR AR TR RAERESENE,Z
KR Logistic [B1H 73 #r 45 5% B, 5 ARk B2 7K 741

L, m R EE AR H I R H 2R PM, Fll PM, § AT 3
PPN NG R Y N Y WS & ¥4 B VN
JAUSSE 5 R B K T vy, XU 88K (OR>1, P<0.05)
WE9,
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Table 9 The Logistic regression analysis of chemical pollutants and health symptoms of practitioners in barber shops
and beauty salons in Qingdao /[ OR(95%CI) |

AL ] N FHRE IR WP R GEAE AR FEIRAEAR MR G IR
P 1.91(1.06~3.44)* 1.26(0.65~2.41) 1.02(0.45~2.35) 0.91(0.50~1.65)
FEi 0

<29 1.00 1.00 1.00 1.00

30~39 0.67(0.30~1.48) 0.43(0.18~1.02) 0.34(0.11~1.05) 0.20(0.09~0.47) *

=40 0.62(0.30~1.31) 0.39(0.16~0.92) * 0.66(0.24~1.80) 0.40(0.19~0.83) *
T/

1~5 1.00 1.00 1.00 1.00

6~10 0.74(0.38~1.47) 2.24(1.00~5.00) * 1.10(0.44~2.79) 0.68(0.34~1.40)

=11 0.66(0.31~1.42) 1.99(0.84~4.70) 0.79(0.26~2.35) 0.92(0.44~1.91)

wIh U 1.00 1.00 1.00 1.00

R/ s /B 0.44(0.21~0.95) * 0.60(0.27~1.34) 0.17(0.05~0.52) * 0.65(0.28~1.52)

KERLE 0.51(0.28~0.95) * 0.35(0.17~0.71) * 0.42(0.18~0.94) * 0.82(0.39~1.73)
e 0.31(0.16~0.63) * 0.42(0.20~0.88) * 0.72(0.28~1.85) 0.37(0.19~0.76) *
é;?l‘a

QI 1.00 1.00 1.00 1.00

Q2 0.89(0.46~1.73) 0.67(0.32~1.39) 0.79(0.30~2.09) 0.78(0.38~1.61)

Q3 0.76(0.21~2.73) 0.30(0.06~1.64) 0.42(0.05~3.73) 0.45(0.09~2.13)

Q4 0.82(0.38~1.78) 0.65(0.28~1.50) 1.24(0.45~3.38) 1.58(0.71~3.52)
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A IS | HR AR W1 R S AR B RRAE R Z R GUIER
FH e
Ql 1.00 1.00 1.00 1.00
Q2 2.17(0.83~5.73) 1.92(0.72~5.12) 1.91(0.48~7.63) 4.50(1.76~11.54) "
Q3 2.11(0.91~4.86) 0.55(0.21~1.40) 1.57(0.51~4.87) 2.04(0.81~5.16)
Q4 1.76(0.82~3.79) 2.65(1.15~6.13) ° 2.25(0.75~6.75) 2.05(0.86~4.86)
oo
Ql 1.00 1.00 1.00 1.00
Q2 1.59(0.57~4.41) 0.38(0.12~1.19) 0.18(0.04~0.71) * 7.84(2.10~29.22) *
Q3 3.75(1.37~10.24) * 1.38(0.50~3.85) 1.29(0.41~4.11) 19.68(5.24~73.96) *
Q4 2.51(0.97~6.51) 1.08(0.41~2.84) 0.76(0.24~2.39) 8.10(2.43~27.06) *
R
Ql 1.00 1.00 1.00 1.00
Q2 2.11(0.75~5.95) 2.55(0.78~8.40) 1.20(0.29~4.90) 0.95(0.34~2.63)
Q3 2.57(0.92~7.22) 4.73(1.49~15.04) * 3.24(0.78~13.38) 3.20(1.23~8.33) "
Q4 3.02(0.995~9.16) 2.86(0.80~10.23) 1.06(0.22~5.13) 0.96(0.32~2.91)
TR
Ql 1.00 1.00 1.00 1.00
Q2 0.92(0.32~2.61) 0.51(0.16~1.61) 1.41(0.35~5.63) 0.26(0.10~0.70) *
Q3 1.11(0.40~3.11) 0.59(0.20~1.77) 1.75(0.42~7.35) 0.34(0.12~0.95) *
Q4 0.64(0.23~1.77) 0.23(0.08~0.66) * 0.97(0.24~3.91) 0.14(0.05~0.37) *
PM,,"
Ql 1.00 1.00 1.00 1.00
Q2 3.97(1.10~14.34) * 4.69(1.22~18.05) * 1.53(0.39~5.94) 1.25(0.47~3.35)
Q3 9.37(2.64~33.32) " 3.68(0.95~14.26) 2.01(0.54~7.39) 2.36(0.91~6.12)
Q4 7.28(2.03~26.05) " 5.70(1.45~22.31) * 2.09(0.57~7.66) 3.29(1.26~8.59) *
PM,,"
Ql 1.00 1.00 1.00 1.00
Q2 1.38(0.60~3.17) 2.99(1.00~8.93) * 1.19(0.38~3.72) 0.99(0.41~2.38)
Q3 2.15(0.93~4.95) 3.21(1.04~9.91) 0.84(0.25~2.85) 1.94(0.81~4.62)
Q4 1.78(0.80~3.96) 3.29(1.08~10.09) * 1.40(0.46~4.27) 2.27(0.96~5.37)
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