FREE SO P24 2014 4F 1 A 55 31 %55 1 8] T Environ Oceup Med, Jan. 2014 Vol.31 No.l 7 .
XEHS: 1006-3617(2014)01-0007-05 fES %S R139 MHERFRERD : A [ip2)

IR H RS M & HEHER D SR BT
AL, TR, BAMC, T, TRk

HE: [Be] THRLAL I REZELEFFERAKENNLDARBENE Y, [F%] XA —HEL, &
FWRESAFEREFR, L1171 4R R MR T A AR b7 F st & (R4 ), 3600850 4 M A | 4% 7+ [ 4E
B RE A B R B Oy X B, SRAT RO & BB, A2 Ok T R E S K M ALR IR 3 AR B LR E W E R E L A
A8 K A (NH; ), & (Cl). TRNFRH (PMio ) IRE, SFUESMER AT, [ 4R ] S Pk 74 AR BRAERE 4,
A 2 SRR R b 59.3%( 65071097 ), X FE 4 28.7%( 244/850 ), B 5= ¥ S8 PP 2R IR B A Mk 4E IR By FE K
HEFAASE;, B TERE®RK, BEANVARFRYTHLASEE; FRRBET XNWEZEML AR EIFERBEERILE,
£ R H G FE X (4=29.09, P<0.05), BE RN EZEH(128+4.09)C, FHEE H(242+9.73)°C, FH M EE
H(79.2+18.87)%, NHs. Cl,. PMyo B F 349K £ 4 51 H (0.61£0.42), (1.61£0.49 ). (0.16 £ 0.03 )mg/m’, # 47 % 45
84% . 100% . 81%, [£#] E=E WEEMEZERE, NH;, Ch, PMo % EH A E R E NicE, BLIRE A FHRYH
KA A BB, R B AT E AL

KR : RESR; BREBE; REM; BEMRLF; KR
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Abstract: [ Objective ] To examine indoor ambient in solar greenhouses (SGH) in Shandong and related impacts on the
health of greenhouse workers. [ Methods ] This study interviewed 1171 farmers engaged in SGH work from 5 main vegetable
production regions in Shandong province and 850 farmers without SGH vegetable production as controls (matched by age and gender)
using questionnaires. Three greenhouses in Shouguang city were chosen randomly to detect the indoor temperature and relative
humidity, as well as concentrations of NHs, Cl,, and PM;,. [ Results | Seventy-four subjects in the exposed group had past medical
history. The positive rates of self-reported symptoms of the exposed and control groups were 59.3% (650/1 097) and 28.7% (244/850).
The prevalence of bone and joint pain was elevated with greenhouse working years and day work time. There was a significant difference
in positive rates of selected symptoms among SGH workers using various fertilizer application procedures (3’=29.09, P <0.05). For
the selected greenhouses in Shouguang city, the indoor and outdoor temperature difference was (12.8 + 4.09)°C; the average indoor
temperature was (24.2 + 9.73JC; the average relative humidity was (79.2 + 18.87)%; the indoor concentrations of NHs, Cl,, and PM;
were (0.61 = 0.42)mg/m’, (1.61 + 0.49)mg/m’, and (0.16 + 0.03)mg/m’, respectively, and the corresponding unqualified rates were
84%, 100%, and 81%, respectively. [ Conclusion ] Relative high temperature and humidity are found in the indoor ambient
of the SGHs investigated. Moreover, the indoor concentrations of NHj, Cl,, and PM;, are higher than relevant national standards.
Therefore, the negative long-term health impact of SGH ambient among greenhouse workers should be of concern.
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Table 1 Prevalence of bone and joint pain among greenhouse workers by age groups and working years

WEBE (% )( Age range, years )

Ml A R
2151 () 25~ 35~ 45~ >55
Groups  Working )y pipigc  WIPER(%) AL BHERC  BMERC%) AL FIPERC O BIMER(%) AL MM WIMER(%)

years o o
? n  Positive number Positive rate

n  Positive number Positive rate

n  Positive number Positive rate n  Positive number Positive rate

A 1~ 24 6 25.0 30 7

Exposed 4e 17 P 11.8 65 2%
group

7~ 18 8 444 31 20

10 3 0 0.0 17 8

X B2 1~ 16 1 6.3 34 3

Lt 4 14 1 7.1 2 3
group

7~ 23 3 13.0 e 9

510 6 0 0.0 15 4

233 27 10 37.0 22 5 22.7
36.9 85 30 353 254 142 559
64.5 62 29 46.8 327 185 56.6
47.1 13 11 84.6 176 108 61.4

8.8 13 2 15.4 11 1 9.1
11.5 34 5 14.7 103 21 20.4
20.9 52 16 30.8 201 51 254
26.7 24 7 29.2 235 96 40.9
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Table 2 Prevalence of selected symptoms among greenhouse workers by working hours

23 AL Ch) LEESEE RN IRANIE PRI S BRI
Groups Working hours Bone and joint pain Asthma-related cough Eyes discomfort Nasal discomfort Skin pruritus
ez <4 485 5.5 9.1 1.8 55
Exposed
rposecgroup 4- 4738 54 8.4 6.5 6.8
=38 55.9 7.3 7.3 7.3 8.5
X B2 <4 20.2 1.2 0.8 0.7 2.0
Control group
4~ 37.6 1.7 1.1 1.9 3.2
=38 42.5 2.1 1.8 1.4 2.7
N ~ S ~ RN 2 S =R NIRRT N ey
24 e X5 & BifEkmEFEGX A 0.05 ), JLPAME R Rk 60.8% o NEAHBEHE AT {4 & 159 |

M2 300, SRAAFEREAL A= A B & B BRI . A ARk PR 08 & 20501k 24.3%
VRIEIR PHE R 22 A G4 X (=29.09, P<0.05 ),  21.1%. 15.8%. Uit AERFXT IR | S ANIE A9 BH PR 2200
EjXTRRLHAR B, $E M2 45 AN TEAE PR R e, K K, 4000 16.1% . 11.2% . 5 HAtb i BE 75 XA He,
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Table 3 Prevalence of selected symptoms among greenhouse workers using different fertilizer application procedures

415 ey = RN HRANE ¥ S0 Je BRI EEN HIER
Groups Fertilizer application procedures  Asthma-related cough ~ Eyes discomfort  Nasal discomfort ~ Skin pruritus ~ Gastric discomfort ~ Bone and joint pain
Fefubed JHti ( Broadcast ) 49 16.1 112 9.8 9.9 1.8
Exposed group i (Spot) 58 36 5.1 37 21 16
it ( Spray ) 15.8 10.5 5.3 21.1 9.5 243
MK it ( Trrigation ) 7.0 8.0 6.2 6.4 75 60.8
X AL JHiti ( Broadcast ) 29 5.6 6.5 9.0 5.5 6.3
Control group 7\t ( Spot ) 1.0 0.7 0.9 0.5 0.5 12
%5t ( Spray ) 10.6 7.9 9.7 142 8.8 43
M5 7K it ( Lrrigation ) 35 22 2.4 0 1.0 95
2.5 BERFLN S (NH; ) PR (0.61 +0.42 )mg/m’, 5 (CL )P

AU LB, IWAREFETAERNRE T B (1.61 £0.49 )mg/m®, AT A J5URL ) ( PMyo )
WEEHN (242+9.73) C, Femilt M ERLAFEN FHWEEH(0.16 £0.03 )mg/m®, NHs, Cl. PM,o ¥ i
FRUETE E 3~8°C; EIMXTIEE A (792 +18.87)%, T =, il ERE NS R MEE, I
BRI R B R NARMEETL R 30%~40%; I, &Il F4FEKS,

IR, ENINEZE R (12.8£4.09) C.
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Table 4 Temperatures and relative humidities inside and outside solar greenhouses

5 75 H = i FE AL S FE| % 28 P s ST bR HARE PR (%)
Items Greenhouse No. Samples National Standard Over standard number Over standard rate
HECC) % 1(No.1) 25 23.1+9.76 15 60
Tmperature 2 2(No.2) 25 25.0+9.69 21 84
2 3(No3) 25 24.5+9.75 19 76
A1 (Total ) 75 24.2+9.73 16~24 55 73
24N Outdoor ) 75 11.4+5.64 0 0
X (%) % 1(No.1) 25 80.1+17.27 25 100
Relative humidity 2 2(No2) 25 79.4 + 18.85 25 100
2 3(No3) 25 78.1 +20.48 22 88
411 (Total ) 75 79.2+18.87 30~60 72 96
Z 4P Outdoor ) 75 53.6 + 15.24 0 0

R5 EEIEDNH; CL. PM, KEHNEL R

Table 5 NHj, Cl,, and PM,, concentrations inside and outside solar greenhouses

5 15 H ] =SS ﬁ‘%iﬁt F5(mgm®) El%ﬁ‘/ﬁﬁi( mg/m’ ) HAREL HEFRA (% )
Ttems Greenhouse No. Samples National standard Over standard number Over standard rate
NH; % 1(No.1) 25 0.42+0.34 17 68
iz 2(No.2) 25 0.65 +0.45 20 80
% 3(No3) 25 0.76 + 0.48 25 100
A1t (Total ) 75 0.61 +0.42 0.2 63 84
4 Outdoor ) 75 0 0 0
Cl, % 1(No.1) 25 1.52+£0.34 25 100
IRz 2(No2) 25 1.16 £ 0.47 25 100
% 3(No3) 25 2.14 +0.65 25 100
41 (Total ) 75 1.61 0.49 0.1 75 100
%41 ( Outdoor ) 75 0 0 0
PM,o % 1(No.l) 25 0.15+0.02 19 76
iz 2(No.2) 25 0.16 £ 0.01 20 80
3 3(No3) 25 0.17 +0.03 22 88
A1 (Total ) 75 0.16 +0.03 0.15 61 81
Z 4N Outdoor ) 75 0.09 + 0.02 0 0
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