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Abstract:

[ Objective ] To investigate the effects of occupational stress and ADDI gene on the prevalence of hypertension in Karamay

oilfield workers.

[ Methods | A total of 1300 oilfield workers in Karamay were selected by random cluster sampling method and investigated using
Occupational Stress Inventory-Revised (the number of valid questionnaire was 1233, and the valid rate was 94.8%). Blood samples
were collected from 352 oilfield workers (176 hypertension cases and 176 controls) to extract DNA and detect the genotypes of
rs17833172 and rs4961 in ADD] gene by polymerase chain reaction-restrictive fragment length polymorphism method.

[ Results ] There was a higher score of occupational role in Karamay oilfield workers (168.28 + 34.19) than that of the domestic
norm (162.89 + 27.04) (P<0.05). The prevalence rate of hypertension increased with higher occupational stress levels (%,...=13.82,
P<0.05), and the prevalence rate was higher in the high-stress group (18.49%) than in the low-stress group (1.54%) and the middle-
stress group (5.51%). Among the blood samples of 352 oilfield workers, the genotypes of 754961 varied among groups categorized
by gender, age, and working years between the hypertension case group and the control group (Ps < 0.05). The multi-factor logistic
regression analysis results showed that higher personal coping resources (OR=0.989, 95%CI: 0.979-0.998) and TT genotype of
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154961 (OR=0.455, 95%CI: 0.244-0.846) were protective factors for hypertension, while GG genotype of rs17833172 (OR=3.113,

95%CI: 1.402-6.916) was a risk factor (P<0.05).

[ Conclusion | Oilfield workers’ hypertension may result from multi-sourced pathogens related to genes or occupational stress.

Higher personal coping resources and 754961 TT genotype of ADDI gene may associate with a lower risk of hypertension in the

oilfield workers, while 7517833172 GG genotype may associate with a higher risk of hypertension.
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Table 1 PCR primer sequences

FE DR 14 ¥ 51 KJE(bp)
Gene site Sequence Length
ADDI1 IEM 5149 (Forward ): 5-ATGGTGCTGAACTACACAGAAG-3 433
(rs17833172) 15 ks ) Reverse ): 5-CTGTCATCCAGGCTGAAGTG-3"
ADDI1 FP-614G: 5-GGGGCGACGAAGCTTCCGAGGTAG-3’ 234
(rs4961)

FP-614T: 5-GCTGAACTCTGGCCCAGGCGACGAA
GCTTCCGAGGATT-3
RF-614: 5’-CCTCCGAAGCCCCAGCTACCCA-3’
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Table 2 Demographic characteristics of 352 oilfield workers

WiH Wil BB %) JRHIL (% ) XFHRAL( % )
Ttem Group Total Case group  Control group
T PPE(Male ) 220(62.5) 110(62.5) 110(62.5)
Gender 4Pk ( Female ) 132(375)  66(375)  66(37.5)
P <0.05, 1.00
(%) <30 25(7.1) 12(6.8) 13(7.4)
Hgel(enzy) 30~45 121(344)  62(352) 59(33.5)
>45 206(58.5) 102(58.0) 104(59.1)
o P 0.13, 0.94
55y WU (Han ) 270(76.7) 135(76.7) 135(76.7)
Ethnic group BT (Minority ) 82(233)  41(23.3)  41(233)
P <0.05, 1.00
TS (4 ) <15 75(21.3)  40(227)  35(19.9)
Wasla(Tens ) g 277(78.7) 136(77.3) 141(80.1)
P 0.60, 0.30
ARRR LI 162(46.0)  64(36.4) 98(55.7)
Educational level ~ High school and below
(LI 190(54.0) 112(63.6)  78(44.3)
Above high school
P 13.22, <0.05
U AR EL45 ( Married ) 295(83.8) 149(84.7) 146(83.0)
Marital status ey 3o st 57(162)  27(153)  30(17.0)
Single and others
P 0.77, 0.39
AWA () <3500 111(31.5)  54(30.7) 57(324)
(1\/1;):11};1‘; income 3500 241(68.5) 122(69.3) 119(67.6)
0P 0.12, 0.41

22 HE I ARLRRFRAS) LB N FHELE

3 oK, Bl Bk T B 5 E N EE L
i, ERMEGHE X () P<0.05), Hf, LT
55 R 5K SN A543 5 T N RARE, AR B 0 5
BT ERN R,

®3 HETASERNEERLZKEREILER(1=1233)
Table 3 Comparison of Occupational Stress Inventory-Revised

Edition scores between oilfield workers and domestic norm

i AR A .
Ttem Domestic norm  Oilfield worker
I .
HA\WE%M% . . 162.89 £27.04 168.28 £34.19  5.54 <0.05
Occupational role questionnaire

114533 ( Role overload )
1% Rk ( Role discomfort )
155401 ( Role ambiguity )
1:45 #12€ ( Role conflict )

2899581 22.52+10.44 -21.78 <0.05

3026 £6.89  27.92+952 -8.63 <0.05
2821 +10.55 30.66+7.70  11.19 <0.05
2483 +5.13 2823+7.39 16.15 <0.05

FATJE( Responsibility ) 2468+634 2743+7.68 12.57 <0.05
TAEEE ( Work environment )

AR

Personal strain questionnaire

P55 5K ( Business stress )
LFEE K ( Psychological stress )
INTS 314 Interpersonal stress ) 2538 +4.39

2593+736 3153847 2321 <0.05

91.01 £17.19 106.97 +21.27 26.35 <0.05

1997 +5.13  2645+6.65 34.22 <0.05

23.69+595 27.86+7.04 20.79 <0.05

26.54 + 6.09 6.70 <0.05

HRAAE55K ( Physical stress ) 2197+545 2613636 2293 <0.05
MBI 12923+ 1773 123.54+25.73 ~7.77 <0.05
Pers()nal (',opmg resources questl(mnalre

PRI ( Leisure ) 2741545 29.68+7.81 1021 <0.05

B Fo A48k ( Self-health care )
#4304 (Social support )
HPELL T (Rational work )

29.54+574 29.01+7.15 -2.61 <0.05

36.62+6.52 33.25+848 -13.95 <0.05

35.66+596 31.60+7.80 -18.29 <0.05

2.3 AR EIRAR 4] 5 fn R B R e b AR

8L H R P B 5k A B AR 3R 74 402
757 N, HoE R RS 1.54% . 5.51% F118.49%,
R I AR B R R T b T () s =13.82,
P<0.05),
2.4 Hardy-Weinberg i 4% -F- #4455

R4 W IN, ADDI1 L[N 517833172 07 35, Kl rs4961
A7 S AER AL A B rh, SCBRE-5 R A Y oA 22
S TG L (Y P>0.05), $RAHF5T 55
e, AT TR 2.
2.5 15178331724 rs4961 49 K B A L RRIA O 4 4E
8] 9 Yo gz

F5 BoR, rs4961 11 GG . GTF TT 3[R HIAE A [H]
PERI AEIS A1 TS AL ) 22 RAA et B L (¥ P<
0.05); rs4961 FEAIRI RO . SCALRRRE | SRR LA H
e A2 ) 49 2% S 0 s 1 78331 72 ¥4 48 35 DR R A A ] A
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H R4 0] B9 25 S B g T8 (1 P>0.05),

%4 ADDI %[ Hardy-Weinberg i# & &1
Table 4 Hardy-Weinberg genetic balance test of ADD1 gene

JflLH Xof R
i H Case group Control group
fiem SR W SR W
Actual value  Expectation Actual value Expectation
rs17833172
AA 11 11.25 23 21.49
AG 67 66.5 77 80.02
GG 98 98.25 76 74.49
A4 89 — 123 —
G 263 — 229 —
rs4961
GG 56 55.69 40 39.14
GT 86 86.63 86 87.72
T 34 33.69 50 49.14
G 198 — 166 —
154 — 186 —

[ Jrs17833172: 57 B 41 y=0.01( P=0.92 ), 3t B 41 4*=0.25( P=0.62 );
754961 : 57 17l 4 5#=0.01( P=0.92 ), % ¥ 41 *=0.07( P=0.80 ),
[ Note 17517833172 case group x°=0.01 ( P=0.92), control group z’=0.25,
(P=0.62); rs4961: case group x*=0.01( P=0.92), control group
x=0.07( P=0.80 ).

2.6 ADDI R A 5 3Rk B3R For 3 SR 0 KBRS

DRIV 32 B e g Fn v 32 e e i AU 2D, ORI
FEFN A O R LA I R R L Rk AL, 6
IR, ADDI KN 1517833172 Fl rs4961 57 15 1 45 F 4]
RUAEIE ) B B oK A RN R B K AL ) ) 25 S/ 3 e S it
SR (P>0.05); rs17833172 4 p 11 35 PR U 7 995 141)
2H 50T R B] ) 22 58 a2+ X (P<0.05), H
Bl GGHRHA R % .
2.7 & ER e B A 6 logistic B )3 57

PIREREA mIME(1=&, 0= ) M4, ¥
HAS T OV AT 55 (0=1IR 22 Kok, 1="h ) Bok4l, 2=
i B AR AL ) AR IR W AR A L ARG BT A
4y ADDI 3 [H rs17833172( 0=A4A4, 1=AG, 2=GG ) Fl
rs4961( 0=GG, 1=GT, 2=TT )y S5 [ FE R T 5] A —JC
logistic MR HY R F A0 E A il AT 2 IR 50T o
RTEIN, NRBIX IR 517833172 M rs4961 A
RN H s = AR X R R 54961 7 5 TT H
DR R o I A AR I R, s 1783317207 55, GG A
R g I A FE RS R 2 (2 P<0.05 ).

RS rs17833172 Frs4961 KB R B 7l B T ARR A OZHFAEEAT L (=352 )
Table 5 Genotypes of rs17833172 and rs4961 among oilfield workers grouped by different demographic characteristics

LRI ( Genotype W rs17833172) LAY Genotype ) rs4961 )

i H (Ttem ) Ay ( Group )
AA AG GG GG GT T
5 ( Gender ) Tk (Male ) 19 83 118 72 101 47
M ( Female ) 15 61 56 24 71 37
7. P 4.19, 0.12 8.96, 0.01
AFY (% )( Age, years) <30 4 7 14 5 16 4
30~45 12 51 58 41 65 15
>45 18 86 102 50 91 65
7. P 2.60, 0.63 18.21, 0.001
% ( Ethnic group ) WU (Han ) 28 110 132 72 135 63
/DR R ( Minority ) 6 34 42 24 37 21
7. P 0.68, 0.70 0.60, 0.74
T % (4 )( Working, years ) <15 7 28 40 25 42 8
>15 27 116 134 71 130 76
. P 0.60, 0.74 9.23, 0.01
SCARFERE ( Educational level ) &% LLF (High school and below ) 18 71 73 38 82 42
5 L_E ( Above high school ) 16 73 101 58 90 42
. P 244, 0.30 233, 0.31
S 40 ( Marital status ) EL45 ( Married ) 26 120 149 80 143 72
RIS M HoAl ( Single and others ) 8 24 25 16 29 12
7. P 1.80, 0.41 0.30, 0.86
AYA (FE ) Monthly income, yuan) < 3500 11 46 54 29 56 26
>3500 23 98 120 67 116 58
7. P 0.24, 0.98 0.18, 0.92
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&6 ADDIEFEE SE ZKIE M FE A XERE ST (n=352)
Table 6 Correlation analysis of ADD1 genotypes with occupational

stress and hypertension

R S TR LR34
LR p— Occupational stress group Hypertension group
Gene site Genolype e okl SRR RBI xR
(%) (%) (%) (%)
Not-high stress  High stress Case Control
ADDI(rs17833172)  AA 9(10.1) 25(9.5) 11(6.3) 23(13.1)
AG 36(40.4) 108(41.1) 67(38.1) 77(43.8)
GG 44(49.5) 130(49.4) 98(55.7) 76(43.2)
7P 0.03, 0.98 7.71, 0.02
ADDI (54961 ) GG 19(21.3)  77(29.3) 56(31.8) 40(22.7)
GT 46(51.7) 126(47.9) 86(48.9) 86(48.9)
T 24(27.0) 60(22.8) 34(19.3) 50(28.4)
7P 2.21, 033 5.71, 0.06

*7 BMEHNEEZR logistic B304
Table 7 Logistic regression analysis of factors of hypertension
LALIEES

Influencing factor b Wald P OR 95%CI
;,':ﬁ%ﬁ:ifg resourees 0015417 0.02 0.989  0.979~0.998
rs17833172

AA — — — — —

AG 0.701  2.874 0.09 2016  0.896~4.536

GG 1136 7.779 0.01 3113 1.402~6.916
rs4961

GG — — — — —

GT -0366  1.864 0.17 0.694  0.410~1.173

T -0.788  6.185 0.01 0.455  0.244~0.846
% ( Constant ) 1.039  1.601 0.21 — —
3 it
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