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Effects of pesticide use behavior on respiratory diseases of vegetable greenhouse workers YU
Hu, TIAN Da-nian, LI Jiang-ping, XUE Min, DONG Li-jun, ZHU Ling-qin, YANG Hui-fang (School of
Public Health and Management, Ningxia Medical University, Yinchuan, Ningxia 750000, China)
Abstract:

[Background] There is a large demand for vegetables in China. Greenhouses are widely used
for its function of keeping warm. However, pesticides sprayed in the enclosed sheds with high
temperature and high humidity may enter workers’ body through respiratory tract and skin
contact, which may cause adverse health effects.

[Objective] This study is conducted to understand the respiratory system health of greenhouse
practitioners in Yinchuan, and explore the influencing factors of respiratory diseases.

[Methods] According to geographical location code, four villages were randomly selected out
of 17 villages with vegetable greenhouses installed in Yinchuan each year from 2015 to 2017.
Then, a resident group was randomly selected from each village, and a total of 900 greenhouse
workers were selected after applying inclusion and exclusion criteria. Their general demographic
characteristics, living habits, pesticide use behavior, and prevalence of respiratory diseases were
obtained by a questionnaire survey. A total of 885 valid questionnaires (98.3%) were returned.
The influencing factors of respiratory diseases of the greenhouse practitioners were analyzed by
stepwise logistic regression.

[Results] There were 86 patients reporting respiratory diseases (9.7%). The prevalence rate of
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respiratory diseases in male workers was 11.8%, higher than that in female workers (7.5%) (xy’=4.840, P<0.05). Most greenhouse workers
had a primary school education or below (59.9%), were at or over 40 years of age (77.3%), and did not have exercise habit (82.7%). The
prevalence rate of respiratory diseases was higher among smokers than among non-smokers (12.5% vs 7.7%, x*=5.796, P<0.05) and
higher among drinkers than among non-drinkers (20.4% vs 3.9%, x’=4.077, P<0.05). The prevalence rates of respiratory diseases among
groups with different working postures were significantly different (y’=10.914, P<0.05). Compared with spraying pesticides when spotting
pests, spraying regularly was a protective factor of respiratory diseases for the greenhouse workers (OR=0.545, 95% CI: 0.314-0.946); no
significant ORs were found for the other demographic characteristics, living habits, and pesticide use behaviors.

[Conclusion] The behavior of regular spraying of pesticides on workers in warm sheds will have a certain effect on their respiratory system.

Keywords: greenhouse; respiratory disease; pesticides; behavior; living habit
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Table 1 General information and prevalence rate of respiratory
diseases among vegetable greenhouse workers in Yinchuan

IR
T8 PUs% w0 Detecton
Variable Number Proportion AN = (%)
n Rate
1451 (Gender) 4.840 0.028
£ (Male) 456 51.5 54 11.8
% (Female) 429 48.5 32 7.5
EAE
i%érlztlnffamily members B O
1~2 9 10.8 9 9.4
3 139 15.7 7 5.0
4~ 650 73.4 70 10.8
Fie (%) (Age, years) 2.413 0.491
<40 201 227 20 10.0
40~ 265 29.9 22 8.3
50~ 281 31.8 33 11.7
60~ 138 15.6 11 8.0
XAKFZRE (Education level) 2.667 0.446
X & (lliteracy) 270 30.5 22 8.1
/\Z: (Primary school) 260 29.4 23 8.8
#15 (Middle school) 296 33.4 33 11.1
?;;f:f:’/o%l:or above 59 6.7 8 136
YEIRAROR (Marital status) 4.435 0.236
25 (Single) 59 6.7 1 1.7
B4 (Married) 826 93.3 85 10.3
NI
Elﬁlﬁeﬂ; ;ﬁl (Years) 4374 0224
<5 198 224 13 6.6
5~ 248 28.0 29 11.7
10~ 37 4.2 2 5.4
15~ 402 45.4 42 10.4
TRHRSE (Smoking history) 5.796 0.016
2 (Yes) 376 425 47 12.5
7 (No) 509 57.5 39 7.7
TRGESE (Drinking history) 4.077 0.043
2 (Yes) 314 35.5 64 20.4
% (No) 571 64.5 22 3.9
)% (Exercise) 2.372 0.123
7= (Yes) 153 17.3 10 6.5
% (No) 732 82.7 76 10.4
&1t (Total) 885 100.0 86 9.7
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R2 RIHFERGERITHNGEIEMWE L EIFIRRR
R HER (n=885)
Table 2 Prevalence rates of respiratory diseases among vegetable
greenhouse workers with different pesticide use behaviors in Yinchuan

*3 BHRARERWERA

Table 3 Variable assignment

HREAEZE (variable) TE{E (Assignment)

B HER
HIRLEL Detection

TE I%K
Variable Number (%) w2 (o
proportion AE 2 (%)
n Rate
TERER (d/ F) (Working days, d/year) 2.663 0.447
<100 41 46 5 122
100~ 155 17.5 15 97
200~ 203 229 14 69
300~ 486 54.9 52 107
T {E&H (Work posture) 10.914 0.004
BEIT (Stand) 496 56.0 37 715
334 (Half squat) 222 25.1 34 153
BRE (Stoop) 167 18.9 15 9.0
IRZ5B3#, (Spraying time) 1.651 0.438
EMNHEZE (When pests occur) 475 53.7 42 8.8
EHARH (Regularly spray) 115 13.0 10 87
FARH 1M (Preventive spray) 295 33.3 34 115
12553 (Spraying mode) 2.139 0.343
.28 (Mechanical) 76 8.6 7 100
AL (Manual) 790 89.3 79 89
JRBE (Hybrid) 19 2.1 0 00
SEHEETE]ZE (Picking time difference, d) 4.543 0.209
<3 85 9.6 13 153
3~ 219 24.7 24 110
7 370 41.8 32 86
14~ 211 23.8 17 81
1557A 18] (Spraying duration, h) 2.589 0.274
<2 634 716 68 10.7
2~ 223 25.2 16 7.2
4~ 28 3.2 2 71
EHUA% (Measuring method) 2.740 0.254
2 (Measuring tool) 452 51.1 50 111
#hzs (Cap) 183 20.7 18 9.8

E1%fE (Emptying without measuring) 250 28.2 18 7.2

REGFPZE (Agricultural chemical type) 0.829 0.843
A (Pesticides) 767 86.7 74 96
B (Bactericides) 98 111 1 112
AR (Foliar fertilizers) 20 2.0 1 5.0

b~ }\ 3:

:ff'cy;i;ﬁzjr:iiner disposal 1.968 0.374
fEFEF (Discard at random) 411 46.4 43 105
#12 (Buried) 300 33.9 31 103
45 (Burn up) 174 19.7 12 69

FBA3PFERE (Protection measure) 3.845 0.146
FTBrFERE (No) 286 32.3 25 87
BAFEOE (Protective facial mask) 466 52.7 45 9.6
2553 (Full body protection) 133 15.0 16 12.0

451 $B-=0, Z=1
Gender Male=0, Female=1
Fid (%)

<40 =1, 40~=2, 50~=3, 60~=4
Age (Years) ? ’ ’

X&=1, NF=2, fIF =3, EFRKRLUL=4
llliteracy=1, Primary school=2, Middle school=3, High
school or above=4

XWIEE

Education level

YIRS B5=0, BE=1
Marital status Single=0, Married=1
TRJRsE =0, B=1
Smoking history No=0, Yes=1
IR =0, =1
Physical exercise No=0, Yes=1
TERE (d/ )
100=1, 100~=2, 200~=3, 300~=4
Working days (d/year) < ’ ’ ’
THEES UHIZ =0, FE=1, THE=-1

Work posture Stand=0, Half squat=1, Stoop=-1

ENRE-=0, EHBUA =1, MBI =-1
When pests occur=0, Regularly spray=1,
Preventive spray=-1

#ag=0, AL=1, B&=-1

Mechanical=0, Manual=1, Hybrid=-1

TR BY AL
Spraying time

B AT
Spraying mode

RiERYEE (d)
Picking time difference
TEEEETIE] (h)
Spraying duration

<3=1, 3~=2, 7~=3, 14~=4

<2=1, 2~=2, 4~=3

BEAE £H8=-0, %=1, B =1
Measuring method Measuring tool=0, Cap=1, Emptying without measuring=-1
REGFPAE REBEF =0, REF =1, HEME=-1

Agricultural chemical type Pesticides=0, Bactericides=1, Foliar fertilizers=-1

BELEHE BEFEF =0, HIE=1, RiK=-1

Pesticide container disposal Discard at random=0, Buried=1, Burn up=-1

Uatiat i FTBAiFHERE =0, FFIFOE =1, 251 =-1
Protection measure No=0, Protective facial mask=1, Full body protection=-1
ILIR R TR Kt =0, Kt =1

Respiratory diseases No=0, Yes=1

R4 RNHHRFZEBMULETFRRZGEREMERZS
logistic [E])3 53 #f
Table 4 Stepwise logistic regression analysis of influencing factors of
respiratory diseases in vegetable greenhouse workers in Yinchuan

58 (Variable) b S P OR (95%C1)

1451 (Gender) -0.549 0.288 0.056 0.577 (0.329~1.015)
e (Age) 0.005 0.122 0.964 1.005 (0.792~1.276)
XAbFZE (Education level) 0.114 0.133 0.392 1.120 (0.864~1.453)
PEIRARR (Marital status) 1.919 1.074 0.074 6.811 (0.830~55.889)
TRMASE (Smoking history) -0.086 0.281 0.759 0.917 (0.529~1.591)
IR (Exercise) 0.421 0.287 0.142 1.524 (0.868~2.675)
TERE (Working days) 0.019 0.133 0.884 1.020 (0.785~1.324)
T &% (Work posture)

U7 (Stand) — —  1.000 —

8 (Half squat) -0.303 0.332 0.361 0.739 (0.386~1.415)

ZHE (Stoop) 0.501 0.340 0.140 1.651 (0.848~3.215)
125894/ (Spraying time)

B BZE (When pests occur) - —  1.000 —

TEHABEH (Regularly spray) -0.608 0.282 0.031 0.545 (0.314~0.946)

FRBHIEEE (Preventive spray) -0.563 0.407 0.166 0.570 (0.257~1.264)
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& (variable) b S P OR (95% CI)

257530 (Spraying mode) -0.308 0.459 0.502 0.735 (0.299~1.808)
F4EBIE)Z (Picking time difference) -0.229 0.127 0.072 0.795 (0.620~1.021)
AT E] ( Spraying time) -0.334 0.253 0.187 0.716 (0.436~1.176)
20575 (Measuring method)

28 (Measuring tool) — — 1.000 —

#hz= (cap) 0.558 0.301 0.064 1.747 (0.969~3.150)

BiEE

Emptying without measuring
RZFHIE (Agricultural chemical type)
FREF (Pesticides) — —  1.000 —
0.395 1.053 0.708 1.484 (0.189~11.682)

0.380 0.362 0.294 1.463 (0.719~2.976)

ZEF (Bactericides)
M+EAE (Foliar fertilizers)
BBRUERE

Pesticide container disposal

0.637 1.096 0.561 1.890 (0.221~16.203)

[FEF (Discard at random) - — 1000 —

#5128 (Buried) 0.494 0.353 0.162 1.639 (0.820~3.277)

el (Burn up) 0.451 0.367 0.220 1.569 (0.764~3.223)
BA4F$ERE (Protection measure)

FEBAIF$ERE (No) — —  1.000 —

B3P 2 (Protective facial mask) -0.240 0.373 0.642 0.947 (0.385~1.531)

£ 5PA4P (Full body protection) ~ -0.272 0.330 0.425 0.781 (0.434~1.397 )

3 g
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