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Sleep duration, sleep quality, and their associations with hypertension of petroleum workers
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Abstract:

[Background] Petroleum workers are a special occupational group, and their work schedule
conflicts with natural sleep rhythm, which may lead to abnormal blood pressure.

[Objective] This study investigates the relationships of hypertension with sleep duration and
sleep quality in petroleum workers.

[Methods] From March to September 2018, through a multi-stage cluster sampling method,
one district (Karamay District) was randomly selected from four districts in Karamay City of
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Xinjiang, six oilfields (Baikouquan Oil Production Plant, No.1 Oil Production Plant, No.2 Qil Production Plant, Fengcheng Oil Production
Plant, Oil Construction Company, and Heavy Oil Company) were selected from all the oilfields in this area by random number table method,
and all workers aged 20 to 60 years and with more than one year of working experience were selected for investigation. A total of 1 500
questionnaires were distributed to collect basic demographic characteristics (such as gender and age) and behavioral factors (such as
smoking and drinking), and 53 incomplete questionnaires were excluded. The valid response rate was 96.5%. The participants’ blood
pressure was measured, and after excluding 27 participants who did not complete it, finally 1420 participants were included. Pittsburgh
Sleep Index (PSQI) was used to assess the sleep duration and quality of the workers. Sleep duration was assessed by the item of “actual sleep
time per night” in the PSQI scale, and graded into insufficient (<7 h), normal (7-8 h), and excessive (> 8 h) respectively; sleep quality was assessed
by the total score of PSQI, and categorized into good (PSQl score <3) and poor (PSQI score >3) respectively. Chi-square test was performed
on the distribution of sleep duration, sleep quality, and hypertension of workers with different demographic characteristics, and multivariate
logistic regression was used to analyze the influencing factors of hypertension.

[Results] Of the 1420 petroleum workers included in the study, 400 workers had insufficient sleep duration (28.1%), 318 workers had
poor sleep quality (22.4%), and 232 workers had hypertension (16.3%). The detection rate of insufficient sleep duration in males was
higher than that in females (32.0% vs. 24.7%) (P<0.05); the detection rate of insufficient sleep duration in the rotating shift group was
higher than that in the fixed shift group (31.5% vs. 23.0%) (P<0.05); the detection rate of poor sleep quality in the rotating shift group
was higher than that in the fixed shift group (25.2% vs. 17.9%) (P<0.05). The prevalence of hypertension was higher in females than in
males (20.8% vs. 11.4%), higher in the 30-45 years age group than in the other age groups (8.3% for the <30 years group, 33.3% for the
30-45 years group, and 19.9% for the >45 years group), higher in the Han ethnic group than in other ethnic group (18.8% vs. 11.1%),
higher in the high school or below education group than in the college or above education group (22.8% vs. 13.0%), higher in the rotating
shift group than in the fixed shift group (19.6% vs. 11.2%), higher in the group of insufficient sleep duration than in other sleep duration
groups (24.5% for the <7 h group, 14.3% for the 7-8 h group, and 9.3% for the >8 h group), higher in the group with poor sleep quality than
in the group with good sleep quality (33.3% vs. 11.4%), and higher in the body mass index >24 kg-m™ group than in other body mass index
groups (5.7% for the <18.5kg:m™ group, 8.1% for the 18.5-24 kg-m™ group, 22.8% for the >24 kg-m™ group); all differences were significant
(P<0.001). The multivariate logistic regression analysis results showed that insufficient sleep duration (OR=1.66, 95% CI: 1.17-2.34) and
poor sleep quality (OR=3.34, 95% CI: 2.39-4.66) were positively associated with hypertension.

[Conclusion] Insufficient sleep duration (<7 h) and poor sleep quality (PSQIl score >3 ) are the potential factors affecting hypertension in
Xinjiang petroleum workers. The study findings provide a new perspective for the prevention and control of hypertension.

Keywords: hypertension; petroleum worker; sleep duration; sleep quality
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Table 1 Comparison of sleep duration, sleep quality, and prevalence of hypertension of petroleum workers with different demographic characteristics

BEARET(8] /h (Sleep duration/h)

BEIRFRE (Sleep quality)

SIME (Hypertension)

RE (ttem) n/% <7 7~8 >8 X P 4% (Good) % (Poor) X P n % X P

1451 (Gender) 9.510 0.009 0.760 0.383 22.88 <0.001
5 (Male) 675 (47.5) 216 (32.0) 350 (51.9) 109 (16.1) 517 (76.6) 158 (23.4) 77 11.4
%z (Female) 745 (52.5) 184 (24.7) 434 (58.3) 127 (17.0) 585 (78.5) 160 (21.5) 155 20.8

S /% (Age/years) 3.610 0.462 2.030 0.362 26.00 <0.001
<30 385 (27.1) 99 (25.7) 225 (58.4) 169 (30.0) 303 (78.7) 82 (21.3) 32 83
30745 563 (39.6) 169 (11.9) 305 (21.5) 89 (15.8) 426 (75.7) 137 (24.3) 106 33.3°
>45 472 (33.2) 132(9.3) 254 (17.9) 86 (18.2) 373 (79.0) 99 (21.0) 94 19.9°

ER#& (Ethnic group) 0.478 0.788 0.075 0.785 13.34 <0.001
S it (Han) 969 (68.2) 272 (28.1) 540 (55.7) 157 (16.2) 750 (77.4) 219 (22.6) 182 188
Hfth (Others) 451 (31.8) 128 (28.4) 244 (54.1) 79 (17.5) 352 (78.0) 99 (22.0) 50 11.1

XALFEE (Educational level) 0.398 0.820 0.615 0.433 22.18 <0.001
=KL (High school or below) 483 (34.0) 141 (29.2) 262 (54.2) 80 (16.6) 369 (76.4) 114 (23.6) 110 22.8
KERLLE (College or above) 937 (66.0) 259 (27.6) 522 (55.7) 156 (16.6) 733 (78.2) 204 (21.8) 122 13.0

HARFR (Professional title) 1.764 0.414 1.008 0.315 0.079 0.779
WX LATF (Junior or below) 384 (27.0) 118 (30.7) 203 (52.9) 63 (16.4) 291 (75.8) 93 (24.2) 61 15.9
B LA E (Intermediate or above) 1036 (73.0) 282 (27.2) 581 (56.1) 173 (16.7) 811 (78.3) 225 (21.7) 171 16.5

YEMRIR)T (Marital status) 2.558 0.634 0.749 0.688 3.70  0.157
KIE (Single) 96 (6.8) 26 (27.1) 52 (54.2) 18 (18.8) 74 (77.1) 22 (22.9) 9 94
B4& (Married) 1181 (83.2) 339 (28.7) 653 (55.3) 189 (16.0) 921 (78.0) 260 (22.0) 198 16.8
345 / Hfth (Divorced/others) 143 (10.1)  35(24.5) 79(55.2) 29 (20.3) 107 (74.8) 36 (25.2) 25 17.5

A~ —

;eé:?al{%ﬁ:ﬁpermomh/wan 5.067 0.079 1.540 0.215 112 0.289
<5000 671 (47.3) 170 (25.3) 386 (57.5) 115 (17.1) 511 (76.2) 160 (23.8) 117 17.4
>5000 749 (52.7) 230 (30.7) 398 (53.1) 121 (16.2) 591 (78.9) 158 (21.1) 115 15.4

%M (Smoking) 5.019 0.081 0.094 0.759 16.89 <0.001
% (No) 891 (62.8) 263 (29.5) 472 (53.0) 156 (17.5) 689 (77.3) 202 (22.7) 118 13.2
2 (Yes) 529 (37.3) 136 (25.8) 312(59.1) 81 (15.1) 116 (22.0) 412 (78.0) 114 216

%58 (Drinking alcohol) 1.551 0.460 2316 0.128 20.74 <0.001
% (No) 602 (42.4) 180 (29.9) 324 (53.8) 98 (16.3) 479 (79.6) 123 (20.4) 67 11.1
2 (Yes) 818 (57.6) 220 (26.9) 460 (56.2) 138 (16.9) 623 (76.2) 195 (23.8) 165 20.2

FIPETAE (Shift work) 12.056 0.002 10.330 0.001 17.23  <0.001
% (No) 552 (38.9) 127 (23.0) 324 (58.7) 101 (18.3) 453 (82.1) 99 (17.9) 62 11.2
2 (Yes) 868 (61.1) 273 (31.5) 460 (53.0) 135 (15.6) 649 (74.8) 219 (25.2) 170 19.6

ﬁiﬁi{! ir(]l;i';z()kg_m_z) 1.735 0.784 2978 0226 56.08 <0.001
<185 35 (2.5) 11 (31.4) 20 (57.2) 4 (11.4) 29 (829)  6(17.1) 2 57
18.5~24 581 (40.9) 164 (28.2) 319 (54.9) 98 (16.9) 462 (79.5) 119 (20.5) 47  8.1°
>24 804 (56.6) 225 (28.0) 445 (55.3) 134 (16.7) 611 (76.0) 193 (24.0) 183 22.8

T4 /& (Working age/years) 2.613 0.624 0.271 0.873 0.744 0.689
<15 474 (33.4) 123 (25.9) 270 (57.0) 81 (17.1) 364 (76.8) 110 (23.2) 79 16.7
16~30 759 (53.5) 218 (28.7) 418 (55.1) 123 (16.2) 592 (78.0) 167 (22.0) 119 15.7
>30 187 (13.2) 59(31.6) 96(51.3) 32 (17.1) 146 (78.1) 41 (21.9) 34 182

BERREY(8] /h (Sleep duration/h) 30.41 <0.001
<7 784 (55.2) — - - — — 98 24.5
7~8 400 (28.1) — — — — — 112 14.3°
>8 236 (16.7) — — — — — 22 9.3°

BEERRE (Sleep quality) 86.59 <0.001
4% (Good) 1102 (77.6) — — — — — 126 11.4
% (Poor) 318 (22.4) — — — — — 106 33.3

&1t (Total) 1420 (100) 400 (28.1) 784 (55.2) 236 (16.7) 1102 (77.6) 318 (22.4) 232 163

[F]a: 5<30%4AMALL, P<0.001 ; b : 5>24kgm?£AMALL, P<0.05 ; ¢ 1 5<7h£A#BLL, P<0. 001,
[Note] a: Compared with the <30 years age group, P<0.001; b: Compared with the >24kg-m™ group, P<0.05; c: Compared with the <7 h group, P<0.001.
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Table 2 The multivariate logistic regression analysis on hypertension

prevalence
WA (tem) b S, Waldy® P OR (95%CI)

BEBRATIE] /h (Sleep duration/h)

7~8 — — - — 1.00

<7 0.510 0.177 8.333 0.005 1.66 (1.17~2.34)

>8 0.541 0.045 4.034 0.045 0.59 (0.36~0.99)
BERRRE (Sleep quality)

¥ (Good) — — — — 1.00

% (Poor) 1.203 0.170 50.24 <0.001 3.34 (2.39~4.66)
145! (Gender)

B (Male) — — — — 1.00

ZtE (Female) 0.498 0.176 7.970 0.004 1.63 (1.06~2.45)
FH8 /% (Age/years)

<30 — — — — 1.00

30745 0.522 0.267 3.835 0.050 1.69 (1.01~2.83)

>45 0.540 0.246 4.811 0.028 1.71 (1.06~2.75)
EJ& (Ethnic group)

SX B (Han) — - — — 1.00

EHAth (Others) -0.906 0.197 21.227 <0.001 0.39 (0.26~0.57)
X AVIZE (Educational level)

E %LU (High school or below)  — - — — 1.00

AERBLE (College orabove)  -0.599 0.179 11.214 0.001 0.55 (0.39~0.78)
HAFR (Professional title)

IR KLLT (unior or below) = — — _ 1.00

R Kz A L (Intermediate or above) -0.073 0.184 0.156  0.693 0.94 (0.65~1.34)
YEHRIROT (Marital status)

R4 (Single) - - — — 1.00

BiE (Married) 0.452 0.406 1.239 0.266 1.55 (0.70~3.43)

B R EM (Divorced/others) 0.555 0.469 1.398 0.237 1.73 (0.69+4.33)
WNE NG
Income per month/yuan

<5000 - - - — 1.00

>5000 -0.373 0.165 5.089 0.024 0.69 (0.50~0.96)
T%HH (Smoking)

% (No) = = = = 1.00

2 (Yes) 1.03 0.616 0.237 0.616 1.03 (0.70~1.53)
%58 (Drinking alcohol)

% (No) - - - — 1.00

2 (Yes) 0.341 0.195 3.060 0.080 1.42 (0.97~2.07)
BB (Shift work)

% (No) = = = = 1.00

2 (Yes) 0.810 0.183 19.598 <0.001 2.24 (1.57~3.20)
REHEH/ (kem”)
Body mass index/ (kg-m?)

18.5~24 — — — — 1.00

<18.5 0.202 0.774 0.068 0.794 1.22 (0.27~5.55)

>24 0.981 0.174 31.951 <0.001 2.66 (1.89~3.74)
T4 /4 (Working age/years)

<15 — — — — 1.00

16~30 -0.227 0.181 1.586 0.207 0.79 (0.55~1.21)

>30 -0.44 0.255 0.029 0.862 0.96 (0.58~1.58)

3 itie

BEMAZEFN K ERE, BRNEZANRE
TRARHHNZ, EHEIFERERREMRAZ K ERE
RERMEAQKDERBAZ - Hf, DIE

ERNATAUTHZEREFACREENEML™, 5
mERLMEFRFREENBRASR, BERETIXRE
2007 F WECELENNEFBAEOILERN
RIFE, RiHHE S~ 75 P tXEREIT 1707,
FRETFRFSMENREER 37% MAXBE
NAEBTASMESRRFEN 16.3%, DITEHATERR
B, RBAENRMTARER <45 ZHAREKZ,
Y BABN 67%, & MENBRERAOFHLAIAL
TREMEEER, BEFRIEN, SNEERERIG
e EHR, mABAHMEHRNEERAT ER.
HEX DPERSHM. ERTAGIEENG,. BRESS
B9 “ YA BT BRIaETE, ST MR BIFRBA R HIEY
BT BEHIRR T,

BMEFRREZZHE, R ERERERSER
MEMZ LY, EIRMEFS CIEERY 8 R 2. BRI
REELRE. BIREREES. HEN3BHNER
BEAEEENERRREY, 20 RT, EIRETE]
AEMAEHTIANL281%, BRHAEZEMN G 22.4%. X
R HIT AGFET™ENERRER. JENREZ
B, RElLRZAERETTRMX, EFHEEM%
fit, LF|EKES, TERBERIREZK, E5RAS
B, RZAMREE, BZFEER VR IEBERE
%, NTSEAHIAEHIKESER. MBS
ERMEHFAREARALRE, BT HEIEES, AH
TAZAUZEIFEANEM, FREE@IGS M
ZiZE, XUARESHESOEAK, #EMAEAEM
HigRIEMERRENREZ — HX, SHEE
GEMENFAVIMZY, B HT AKIRLTFEYBhE
FHRMBHERS, BZAHEBREFRMENIEIR
B RIAFEIES] , A]geXI AT EREFRZEN R,
BiEEmERRE,

AR LI BERE B A ENEREREES S M
EEEZEHEX, X5EWEHNARER -, &
BRAY B A B Al AR FL S R B M E . KR
W, REEERBERAK Y HNER-NEEKE-B
B RASFVHSEIINEAMEWSE. METK ; ER
FREEZSSHEREAS. ) LREREIE I, &k
RBEERS, REMEAS @, GEMBLI, &
RoEmEFREEFEERER, BEFHRTRIEE
RAGFSEORBNERSSEAS, AYaTT B ReEsE
MERZEIBEETE, MERFREMNDEERTE
N EEMEHLELE. KBBEETXR. K
HAREBR AT Al (F A B4 E, MEFXIEATIIIEE
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W, A ERSHBERIFBRAFRETENRE, X
Lo EreSmmMERRE X >,

L EFmR, EERIER AN SMERE S —ER
M, B EERREFN—MBTFER, TMIEERS
MEaH T ARNITERER, AT MmERTRYA
Zhl. EAMREFE—ENBRYE, EXHARF,
BERRAT (B (W5 TR B)REARAY(E], N EEFEERTE], HX,
RAERRNSG— AR AR R EERIEEENRELL
NERRENTI. &5, BT HIEREEE TR,
TEMEERNES SMEZBNERXR. $/&,
[S2 5% A BA B AR 55 LA — 2 1A 7 B BR Y [B) M BR AR BT 2
5aMERNXR.
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