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Abstract: [ Objective ] To assess the relationship of training burnout with blood pressure and heart rate in new recruits
under stress. [ Methods ] Using questionnaire survey and experimental research, the recruits were asked to complete Self-
Assessment Training Burnout Questionnaire and measured for systolic blood pressure (SBP), diastolic blood pressure (DBP), and
heart rate (HR). Correlation analysis and linear regression model were used to assess the relationship of blood pressure with heart
rate, and training burnout. [ Results ] (D The blood pressure and heart rate of the recruits during task period were significantly
higher than those during baseline period and end period (P=0.000). The SBP, DBP, and HR values of the high training burnout group
were significantly higher than those of the low training burnout group during task period and end period (P <0.01). @ Physical
and mental exhaustion scores were negatively correlated with HR values during task period (r=—0.139, P=0.005). The total scores
of training burnout and the scores of physical and mental exhaustion and training alienation were negatively correlated with the
fluctuations of HR during task-baseline period and task-end period (P <0.05 or 0.01). @ According to the linear regression analysis,
during task period and end period, HR had a statistically significant impact on physical and mental exhaustion scores (=—4.137,
2.519; P=0.000, 0.012). During task-end period, HR had a statistically significant impact on the total scores of training burnout
(t=—2.637, P=0.009). [ Conclusion ] The blood pressure and heart rate of recruits strongly respond to psychological stress.
Physical and mental exhaustion and training alienation both have an effect on heart rate response. It is beneficial to the control of
heart rate by strengthening the regulation of physical and mental exhaustion and training alienation.
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®1 EMEFEMEMOELER (X5, n=407)
Table 1 Blood pressure and heart rate of new recruits in each

experimental period

®2 AEVIGEIEERRNEBMENEROELR (x+s)
Table 2 Blood pressure and heart rate of new recruits with different

training burnout levels in each experimental period

LHHTEL Wk g 3i3 (K /min)

Experimental period SBP( mmHg ) DBP( mmHg ) HR( beats/min )
Eﬁﬂ . 109.07 = 10.31 64.60 + 8.69 68.49 + 10.67
Baseline period
el . 113.20 £ 10.98 69.80 £ 9.57 79.54 £ 12.30
Task period
IS
A . 104.04 £9.72 62.00 +9.07 69.01 +£9.62
End peried
F 79.808 71.216 132.956
P 0.000 0.000 0.000

[ 3% ( Note )11 mmHg=0.133kPa.

22 FRANGHEREN LS FRHBRME, &
ik

B4R B4 28.36 + 6.08, FHT LI
G B B NEBRHES, LABH 27% Bfe 43 BBt
HRRUL e S29 AR R, KT 19004
BARE, B, 15473588 +4.87, 104 A; &2
4. 154118.89 £2.85, 124 A, WA ANBTEL R &
B B B ML AL O BB AT M S A R 3R 2 B,
gt 8R4 %5 4558 SBP, DBP, HR{HY
BTG ERMEME, ZREGITEEX(P<0.01),

mefeadl RS
LB (n=124) (n=104) ; P
Experimental period Low training High training
burnout group ~ burnout group
LR ( Baseline period )
W45 E (SBP ) 108.53+10.74 108.35+10.75 -0.176 0.860
£k (DBP) 6450779  64.51:9.22  -0.001 0999
LFE(HR) 68221035 68281043 -0.045 0964
4£:45- 3 ( Task period )
W4 E (SBP) 109.91+1056 117.55+1121 -6215 0.000
£F7kE (DBP) 66.89£8.65  74.01+10.11 -7.148 0.000
L>FE(HR) 7480+ 1045 8438x1123 -6.811 0.000
L5704 (End period )
Wik HE (SBP) 102.11£9.27 104961021 -2.651 0.009
£F7% = (DBP) 6044 £8.22  6413+1002 -3.902 0.000
LFE(HR) 67561003 69.01x9.62 -3.035 0.003

23 MENGHELEERE, SEHXE

231 FRINSGHREENHAMELE. QXWX
# UEFENEES A RINMHEHFRSEELE 3N
B SBP. DBP. HRE#THIR M. ] 3 B, Bl
FEIB 5 1% HRME 2 f AR (P=0.005 ), &85
FIAER

#3 FRIlGERSMHETENE. ORNBXRE(r)

Table 3 Correlation analysis of training burnout with blood pressure and heart rate of new recruits in each experimental period

SE (liom) 4233 ( Baseline period ) {453 (Task period ) £E5 (End period )
YR SBP ) £F9KE(DBP) />3 (HR ) W4 E(SBP) 473K E(DBP) L3 E(HR) W4EH(SBP ) 479 (DBP) >3 (HR )
E.0>#E38 ( Physical and mental exhaustion ) 0.027 0.090 -0.047 -0.001 0.050 -0.139* 0.026 0.039 -0.018
IR B85 ( Training alienation ) 0.006 0.009 0.040 -0.019 -0.014 -0.034 0.035 0.015 0.045
i BBR/RR ( Low accomplishment ) -0.025 -0.048 0.056 -0.023 -0.018 0.059 —0.025 -0.063 0.044
N5 8 2.4 (Total score of training burnout) 0002 0.038 -0.009 -0.019 0.022 -0.081 0.009 0.009 0.012

[ ¥ (Note ) ]#*: P<0.01,

232 FENLHEELE, CEXEFHEFIMEN
MR F4EBR, BLRBEESH-HR
BIHRESE. £S5 -G R HREISEE MM
*(P=0.002, 0.000), YR B 54545 11 - L

HRESNE. 1E5 -G R HR S H 2 AR
(P=0.034.0.044), NGB RE A HEF M -ELK
B HR B EhME . 1£55 8 - SR B HR B3 E 2 AR
( P=0.024. 0.009 ),

F4 FRIGEISNE. CEERENEHBXRI()

Table 4 Correlation analysis of training burnout with fluctuations of blood pressure and heart rate of new recruits

£ 4530 - 2421 ( Task—Baseline period )

$£4-39 - %5508 ( Task-End period )

A Tem) BORF(SBP)  #FKIE(DBP)  AvR(HR)  WCHIE(SBP)  AFAKIS(DBP)  R(HR)
B 0EENR ( Physical and mental exhaustion ) -0.039 -0.043 -0.151** -0.039 0.018 -0.179**
YNSHE Training alienation ) -0.038 -0.030 -0.105* -0.084 -0.041 -0.100*
MBI ( Low accomplishment ) 0.015 0.060 0.045 0.016 0.065 0.040
VI g% 2 54 (Total score of training burnout ) -0.032 -0.016 -0.112* -0.045 0.020 -0.130**

[ 3 (Note ) ]*: P<0.05; *#*: P<001,



- 836

http://jeom.scdc.sh.cn:8081  FAIE SR €22 (] Environ Occup Med ) 2016, 33(9)

233 ME.QEXEMEFEINABELN LR A
a8 LB EIISER S K 3ANE T8 R0 48
', EEHER. SR, XEESTERE, UHEHSR
. 439, Pk E 6 SBP. DBP. HR N A4r &, #47
RHEEIASHT . S5 BR, £S5 B HR. SR HR #
A B0 #8381 18] 13 5 #2 (1=-4.137, 2.519, P=0.000.
0.012), FrrEfLEIARECH -0.295. 0.177,

234 ME.RERFHRFEEFEINAELNEHKE
B E A LGSR B K3 E T4 5k AR
B, EERER . S BEESANSIHTERE,
DI #i /) SBP.. DBP. HR I 3{E & B A& B #1747,
F5BR, 5 - FHRHR #A F.0FEB K,
R4 - ERAMHR AV ER B R, E458 -
ZH HR AV SR B H R,

£S5 ME., CEREEHESHEINSERIOEBELH

Table 5 Regression analysis on training burnout with blood pressure, heart rate and their fluctuations

LEVEES 4

™ i ALDRE S 8

V%! 3y ALEER X - . WER
Depenent variable Selected indepenent variable Partial reg'ressmn Standard error Sta.'ndardlzed N ! Adjusted R?
coefficient regression coefficient
MK, LER S YIZRE R E 3447
Linear regression analysis on training burnout with
blood presure and heart rate
PoZVS iy L% HHR
Physical and mental exhaustion Task-period HR -0.113 0.027 0295 -4.137 - 0.000
ZHP HR
&
End-period HR 0.087 0.035 0.177 2519  0.012 0.049
MR, DFEFFES YIS EIH5HT
Linear regression analysis on training burnout with
fluctuations of blood pressure and heart rate
BrFER L% 3 - 25500 HR
Physical and mental exhaustion Task—End period HR -0.099 0.027 -0.179 -3.671  0.000 0.032
e R {55 4] - B HR
Training alienation Task-Baseline period HR -0.031 0.015 -0.105 -2.130  0.034 0.011
VISR RES L5 - S HR -0.115 0.44 -0.130 -2.637 0.009 0.017

Total score of training burnout Task—End period HR

3 itig

JOF B4R 7 XoF PR R B A0 S 3 S B o B — e
ODEERRE, BOABRMBEEAL, Ak
BRI EES, W50 ME RER RN, A5t
FRERDR, DBEESSRETHEMEFMOERERN B
Z4k, WELEESERINBIERASY, BBH
B R I RSN, X5 E A SMERFR
R — -, DVEAES AR RS Bk, LR
B, FIRARIZIR . RIST A 2T O IS B A I
S RERFLEFEARD, E LRSI
g, AEPRR SRR - LR R AN NEE,
MEFEFRFBANR, CFARWR, mMEWLE M, b
FEBL R, & B EF R B, ME . O 3RE
EOHENERE LRNERBTEEZANEPNEE
R, G AMARIIRE S SRR S Rt U4, A
Al B E Bk I B MR O B RGN, XTES
JE MR P T IERBET

AT BRI AR, OB R EIR

BRGSO M KN, ABFRBEAFRE SR
JBE BB S5 | 2 M A RO AN R SIS, TR AR B ST 3
FHAI 8 B B RHREEAT 24, 7 LA C S RIR
i, Fr R R0 & R 40 7E4E 5539 SBP. DBP. HR{H
B TR, AU SR B 408 1.0 8 UM (0
I FEFHR D ER AR ) Bk s E O GREL, BO
B | IR MBI, AR DL S 2 (o i
AT HRERRES, 5IEME H _EAR MR L, L
PRIME | DR B R RIS, YIFER
B TR G RO O L RN AR Y E R, AT RER
Y8R 1L AR S TRSE, Pl
02 S Y1l G148 2 R = A S HK IRV SRS RIS BR BB T, M
DATE 4 i 18] PO AR R B SARIR S, DL A B P9 4 B 3R
SR, R MR ORER, X SRR
ZERAM, R BEMN ARG R RN HEBUE,
UL TRHCRTS , XM BT AR,
s R H R SV Ghbe B R O I BT, K%t
AR L B R AT B BURAE



hitp://jeom.scde.sh.cn:8081  3F5% 5HUIL B2 (] Environ Oceup Med ) 2016, 33(9) - 837 -

AFEVZGESEESETHELMEMAFR
NE, AiE— T AR, AR5 HEAT MR B4
o R ZH, FEIGEBHWARRBEES HRFAE
— B RERIE . Y GRHE B DLXT Y1 5 1 8 pry — Fif
T OB RES, RSB EREL. Y12k
AEHER INGE5T . NG T RS, Bk
N LEAES, BHRERS. BK, HO0EH
K, OHFER, H5EEE LN B EYE, AR
SHHBEERE L, T RBULERA BN
R0, SEI 45 B O FE &% B S E 5 Ui 4548 R 3 oA
Kk, BEEAYIZRAE B X 0 28 1 3 i B2 K T I s Y
Ak, MM BECRAE T, BR800 RN
B, HOENKE R, THISYISGHEBENT L
SR T FT AR TR RO I R Y XU, Xt
Waugh 212V WBFST 45 A T BWR B .

g BT, FELLOEAE NIRRT, H7 S A0 I
BRI 03B, BOFEE. YR
XL N A B B . B2, YIS0
BN ISR ARER , FTRER TR A0 ILE
IR AR R Z—, A5 NS FIRR T 7E3
FIxtF I e SERATRE R FIR, N E.OH
DTS , BB TE AR, 1Y IRXTC i S
NS, X FHEOSEFREF A EENIL
MrESEERE X

AEE AR T LR BT,

&% 30k

[ 1 19%5ME, k=75, X504, % . = PREEH AR EKS
Bukfs BXRABIERL] ] R SBILE, 2015, 32(12):
1102-1106.

(2 135X, T, gk, % . Bl KSR R 5 x5 33
BNE B ESEm )] hEBES, 2015, 42(1):
177-181.

[ 3 Ik, 535, bk, % FekBk)m K ERINLE OB
HMEERMTL] ] A SBILES, 2015, 32(7): 625629.

(41T, Ex#E, 52, 5. FEVSES B ERENY
Famml[ ] ]. AT B SRR e, 2015, 24(10):
949-952.

[ 5 ]Marshall GD Jr. The adverse effects of psychological stress
on immunoregulatory balance: applications to human
inflammatory diseases[ J ]. Immunol Allergy Clin North Am,
2011, 31(1): 133-140.

[ 6 IZEER, MF, BENY, F HREEREAMNBRES
ML MR ARARSCHE RIS T 1. AR R 2 205,
2010, 12(2): 130-132.

(7107, B8KE, K&, ¥ REREFMREARLESS
P N ARIMERR LR T ] BURTRBFEE2:, 2015, 42(3):
400-401, 444.

[ 8 IRard, A, HER, 5. FHIMEXTFABRM B
DEERE I XET BB ] T hEE S
Blapgesk, 2014, 23(6): 537-541.

[ 9 IMHE, RKE, RBY, & BAVIGNF LB
DEMMEZMEMELT]. ARERE, 2012, 55(5):
384-386.

(10]E30H, T . S8 O BN BOS B E A O 1B RN
Zm 1] Tk TASBRE, 2016, 42(1): 16-19, 23.

[11]Sharpley CF, Kamen P, Galatsis M, et al. An examination
of the relationship between resting heart rate variability and
heart rate reactivity to a mental arithmetic stressor[ J ]. Appl
Psychophysiol Biofeedback , 2000, 25(3 ): 143-153.

(12]EF4E, BT, 8, 5 REEUREILEBRE O 08 RN
HUEHSRERIS] ). hEEREY, 2013, 16
(5): 1502-1505.

[ 13 ]Patterson E, Po SS, Scherlag BJ, et al. Triggered firing
in pulmonary veins initiated by in vitro autonomic nerve
stimulation[ J ]. Heart Rhythm, 2005, 2(6): 624-631.

(141540, XIBEoR, HR, 55 840 MR8 -5 IR & ke
R MR R ] Tl A 5Bk, 2013, 39(2):
82-86.

(151ZEBE, KM . PRCRE T WL B KR5S PEXE
RA L] ] PEEZEREBER, 2014, 36(6): 629-634.

[16]McMahon EM, Corcoran P, Mcauliffe C, et al. Mediating
effects of coping style on associations between mental health
factors and self-harm among adolescents[ J ]. Crisis, 2013, 34
(4): 242-250.

[17]Chida Y, Steptoe A. Greater cardiovascular responses to
laboratory mental siress are associated with poor subsequent
cardiovascular risk status: a meta-analysis of prospective
evidence| J . Hypertension, 2010, 55(4 ). 1026-1032.

[ 18] Frazer NL, Larkin KT, Goodie JL. Do behavioral responses
mediate or moderate the relation between cardiovascular
reactivity to stress and parental history of hypertension?[ J ].
Health Psychol, 2002, 21(3): 244-253.

(19]HT, A=, EEB FEFRRTEARLER SHE



+ 838 - http://jeom.scdc.sh.cn:8081  FAIE SR €22 (] Environ Occup Med ) 2016, 33(9)

WA IBTERR AL OB S [ T ] iR E R 2R 223, 2014, 37 [21]Waugh CE, Panage S, Mendes WB, et al. Cardiovascular and

(5): 615617. affective recovery from anticipatory threat[ J ]. Biol Psychol
(2012407, #2=, 24, % . OHEMMIZGXKTMEFEALE/ 2010, 84(2): 169-175.
AAFEE OB RENEN ] L BEZERREER, (WHEHR: 2015-11-12)
2011, 33(24); 2596-2599. (BEcgvit: WG i BB B EBE)
g T
[ &5k )

(a5 e s )REE— R AXREHER
http://jeom.scdc.sh.cn:8081

IR, AR MBIER B, B LR Mk B A T4 OB BOR = B R 32 Xfitk, A
AEAPFIMT : (1) RMARZFAEMIE A ANES, AR FIME—BHH T R w5 5 IR
M BE % » T http://jeom.scde.sh.cn:8081, ( 2 ) AT M\ 2016 4E T+ i Sl B Fi 2, Rtk i /G 7 UL
Ei %o B RAEEREAVIMG, ET 3!

=A=hi

http://www.china-k.net/qikan/yiyaoweisheng/yufangyixue/20151119/2148.html

http://www.cneu.org.cn/qikan/show14408.html

http://www.hjyzyyx.cn/

http://hjyzyyx.yixue.org.cn/

http://www.baywatch.cn/a/qikandachang/yixueqikan/20111128/1094.html

http://www.zhazhi.com/qikan/yyws/yfws/1535.html

http://www.zgqkzxw.com/journaldetail .php?ald=359

http://hexin.xuebaogk.com/yixue/1149.html

http://www.beautywall .net/yixue/yufangweisheng/872.html

http://www.qkw360.com/detail-256.htm] ?hmsr=360so&hmmd=ppc&hmkw=%E7%8E%AF %ES% A2%8
3%F4%B8%8E%E8%81%8C%E4%B8%9A %E5%8C%BB%ES5%AD%A6%E6%8A%95%E 7% A8%BF

http://hzyx.qikan.com/

http://www.7kan.org.cn/shougaoyaoqiu/2010-11-25/927 html

http://www.js120.net/html/qkxy/201011/11/50680.html

BE A
qikanc@163.com; chinacneu@163.com; hjyzyyx@163.com; 2355902950@qq.com; 2853759168@
qq.com; zg58qk@163.com; wanyuanqikan@163.com
(- SIRREY ) J & 443
201659 A 20 R




