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— Abstract —

Influence of Shiftwork Duration on Blood Pressure and Heart Rate
Variability in Short Rotating 8-hour Shiftworkers

Mina Ha, Jaiyoung Kim", Jungsun Park”, Ho Keun Chung”

Department of Preventive Medicine, Dankook University College of Medicine,
Korea Institute For Health and Social Affairs”,
Occupational Safety and Health Research Institute, Korea Occupational Safety and Health Agency”

Objectives ' This study was performed to investigate the chronic health effect of shift-
work on cardiovascular system.

Methods : We checked blood pressure(BP) and heart rate variability(HRV) at every
shift on 134 male workers whose shift type was 8-hour and short rotating of 3 days shift
interval. As confoundings. job stress was measured by Karasek' s JCQ 49 items question-
naire and circardian type was assessed by morningness-eveningness questionnaire.
Smoking and alcohol drinking habit, marital status and past medical history were also
acquired. We used the method of repeated measured data analysis with mixed model to
show the association between shiftwork duration and BP or HRV.

Results : Average age of workers was 29 years olds(range 25~44). Among them. 77.9
% were current smokers, 50 % were the passive type of job strain in Karasek s model.
Mean shiftwork duration was 5.21 years(range 5.4 months~10 years). In circadian type,
no one was definitely morning type or definitely evening type.

In multivariate analyses adjusted by age, job strain, shift, circadian rhythm and smok-
ing, blood pressure were showed significantly increasing trends according to shiftwork
duration in both systolic and diastolic(p<0.05). Heart rate variability were also showed
significantly decreasing trends according to shiftwork duration in both parasympathetic
and sympathetic functions(p<0.05).

Conclusions : The results of this studs suggests the chronic negative health effect of
shiftwork on cardiovascular system.

Key Words : Shiftwork, Chronic health effect, Blood pressure, Heart rate variability
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Table 1. General characteristics of study subjects

Variables
Total no. of workers 134
Age(year) Mean(Range) 29.09(25~44)
Shift work duration(day) Mean(Range) 1877.15(163~3650)

Marital status

Past medical history

Smoking

Drinking

Morningness-eveningness

Job stress group

Non-married
Married
Bereaved

No
Yes

Non-smoker.
Ex-smoker
Current-smoker

Never-drinker

A little

Moderate

Heavy-drinker
Definitely morning type
Moderately morning type
Neither type
Moderately evening type
Definitely evening type
Low strain

Passive

Active

High strain

56(41.8)
77(57.5)
10 0.7

106(86.9)
16(13.1

)
18(13.7)
11( 8.4)

102(77.9)
7( 5.4)

40(31.0)

54(41.9)

28(21.7)

0(0)
59(20.4)
105(70.9)
25( 8.7)

0(0)

25(15.6)
81(50.6)
22(13.8)
32(20.0)
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Table 2. Blood pressure and heart rate variability by shift

Least square mean (S.E)

Outcome P-value”
1(morning) 2(afternoon) 3(night)
Blood pressure
Systolic 130.00(1.43)* 126.81(1.38)" 125.76(1.41)" 0.0131
Diastolic 77.94(1.21) 77.61(1.16) 76.33(1.18) 0.4455
Heart rate variability
In(LF power) 9.21(0.10) 9.01(0.10)* 9.29(0.10)* 0.1261
In(HF power) 6.95(0.1D)* 6.59(0.11)** 7.0000.11)* 0.0215

1) p-value on the fixed effect of the shift by repeated measured data analysis with mixed model.
*t. %. : statistically significant by pairwise comparison.

Table 3. Effects of shift work duration on blood pressure and heart rate variability

Parameter estimate

Outcome of shift work duration” Prvalue
Blood Pressure Systolic 0.1443 0.1042
Diastolic 0.2560 0.0044

Heart rate variability Ln(LF) -0.0146 0.0296
Ln(HF) -0.0131 0.0964

1) The unit of shift work duration is the month.

* p€0.05 by repeated measured data analysis with mixed model solution including the variable of shift to

adjusting the variation of daily circadian rhythm.

i=]
99 9

o

= Tk /\\_] (<] =0 0
vk slE 1F3ke] spectral powers EF HHbk-o}
-0 g0k £o B =9k

o
et =

Jo X
My 1o |o
o

o
B
2
o
o
r ¢}
N
P
[o
td
oftl
2

=2

>

T

b2 X o e oo

o &
4o =
> o 50
30
=
o
e
N
w ek
zl

3 o [
oft
2

T o 4N B oft ot
og
o
o
f
2
[o
)
x

oL
Jiiﬁ o
to %2
o
fo.
N
— F
et

o> St Kl
=2
>
X
2
[o
fu
Jo
1o

fir
ofN
)
0,
ox

fr 1z
e
L2 2
:%
)

e %%
oft -
2l
2
fu & ooft
o2
%
o
o
[
il
f
> 38
o
ofN gt
offl
o,
tlo
T

oft
ox
tlo
ol
9#
rr
fd
N
o
ol
19
=2

—
o
>~

3
She 2l 9w arjeTrIe] wagol folet
SAtHTable 5). 3141 o]Fe] <2252 304 o]t
o 2eA vl s MBS hFl @A
S 8 Za, ot AFs 99 L nFs 9 =

oA 2kl (Fig. 1).

4. Eot 8l Alups WENo| chet A oK
WA dgel T AL e Wrse 99
87] giale] J1Ed FelR ol ARANES TH
g A A9 ABlAE, 39 F§ ol &
el dRZ7bl wet Aol Fkehs AT
uglon, %57 FAE e3lel felshl wa
47 mEd s Aol



Ln(LF)

13

ge > 30

g | aoe <=30

1 2 3 4 5 6 7 8 9
Duration of shift work (year)

10

sto|L}

S - 3M TRAN DHIP2IZH Bet W Auts

Ln(HF)

10

age > 30

~
T

I age =< 30

(5 ]
T

1 2 3 4 5 6 7 8 9 10
Duration of shift work (year)

Fig. 1. Interaction effect of age and shift work duration on heart rate variability. In subgroup of age
30, the regression equations were Ln(LF)=9.8456-0.0022x Duration+tCovariates and
Ln(HF)=6.8559-0.0394 X Duration+Covariates and Ln(HF)=9.0192-0.0545 X Duration+Covariates. All
parameter of duration(of shift work) were statistically significant.

Table 4. Blood pressure and related risk factors in shift workers"

Variables

Parameter estimates

Systolic BP

Diastolic BP

Age(year)

Shift work duration(month)

Passive

Low strain
Job stress ,W .

High strain

Active

Never smoker

Smoking Ex-smoker

Current smoker

Morning type

Morningness-eveningnes Neither type
Evening type
Night

Shift Day

Morning

-5.0290+ 1.9898

0.1602* 0.2096"
0.2330 4.3699*
0.8846 -1.0755
3.1323 -1.0209
-9.2945* -3.2541
-5.4736" -2.9822
-4.1383 -
-9.7556" -
1.5185 0.4492
5.8497* 0.9510

* p €0.05 by repeated measured data analysis with mixed model solutions.

+p < 0.10.

1) The including variables were shift, shiftwork duration. age. smoking, job stress and sleep type. In

the analysis of the diastolic pressure, the sleep type was not included for the fitness of the model
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Table 5. Heart rate variability and related risk factors in shift workers”

. Parameter estimates
Variables
Ln(LF) Ln(HF)
Age >30 - -
<31 2.2481* 2.1633*
Shift work duration(month)  -0.0022* -0.0132+
Shiftwork duration *age >age 30 - -
<age 31 -0.0372* -0.0413*
Job stress Passive - -
Low strain -0.0602 -0.2926
Hight strain 0.4873* 0.0491
Active -0.0706 -0.0001
Smoking Never smoker - -
Ex-smoker -0.3011 -0.0506
Current smoker -0.7915* -0.5848"
Shift Night - -
Day -0.2272 -0.3250+
Morning -0.0535 -0.0613

* p €0.05 by repeated measured data analysis with mixed model solutions, +p < 0.10.
1) The including variables were shift, shift work duration, age, smoking, job stress and the interaction

term of age and shift work duration.
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