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Table 1. Characteristics of the study subjects (n=102)

Two-shift worker (n=55) Daytime worker (n=47)
Age (years), mean (SD) 49.69 5.18 50.06 5.28
Sex, n (%)
Male 54 98.2 47 100
Female 1 1.8 0 0
BMI (kg/m?), mean (SD) 24.59° 2.77 26.25° 3.37
Duration of diabetes, n (%)
~ 5 vyears 28 50.9 23 489
6 7 10 years 24 43.6 19 404
11 & years 3 55 5 10.6
Diabetes drug medication adherence
o 1.25 2.24 0.81 1.41
(omission/week), mean (SD)
Treatment of hypertension, n (%) 15 27.3 10 21.3
Treatment of dyslipidemia, n (%) 12 21.8 12 255
Current Smoker, n (%) 30 54.5 21 447
Drinking (cups/week), mean (SD) 18.25 20.46 13.02 18.15
Exercise (Exercise/week), mean (SD) 1567 1.65 247" 2.00

P < 0.05 by t-test
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Table 2. Hemoglobin Alc change according to year

Mean (SD) Adjusted Adjusted
2013 2014 2015 p-value” p-value™
Two-shift worker (n=53) 7.62 (1.34) 7.41 (1.28) 7.37 (1.33) 0.149 0.399
Duration of diabetes (years)
5 (n=27) 7.23 (1.11) 7.26 (1.06) 7.25 (1.19) 0.698 0.803
6 7 10 (n=23) 8.04 (1.54) 754 (1.50) 7.42 (1.47) 0.014 0.387
11~ (n=3) 7.90 (1.31) 767 (1.52) 8.17 (1.56) - -
Daytime worker (n=46) 7.58 (1.34) 757 (1.69) 7.71 (1.52) 0.161 0.155
Duration of diabetes (years)
~ 5 (n=23) 7.10 (0.81) 7.19 (1.04) 7.75 (1.31) 0.067 0.150
6~ 10 (n=18) 8.13 (1.70) 842 (2.22) 8.07 (1.85) 0.398 0.314
11~ (n=hH) 7.82 (1.23) 754 (1.18) 7.68 (1.28) 0.888 -

“Tested by repeated measures ANOVA, Adjusted by Age

seokokok

- 1 11 -

Adjusted by Age, Diabetes drug medication adherence, physical activity and alcohol consumption

A&t 8t
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Table 3. Fasting plasma glucose change according to year

Mean (SD) Adjusted Adjusted
2013 2014 2015 p-value” p-value™
. _ 156.15 149.11 141.66
Two-shift worker (n=53) (56.05) (60.81) (51.36) 0.311 0.467
Duration of diabetes (years)
- B 149.56 143.30 141.22
5 (n=2D) (52.19) (70.75) (37.95) 0571 0664
- 3 163.91 152.87 143.13
67 10 (n=23) (60.07) (49.62) (66.47) 0479 0.238
11~ (n= 3) 156.00 172.67 134.33 - B
(72.75) (50.42) (33.86)
. B 151.30 143.74 145.54
Daytime worker (n=46) (42.96) (43.00) (37.40) 0.201 0.240
Duration of diabetes (years)
- 3 147.61 140.48 147.83
o (n=23) (39.30) (39.82) (33.00) 06% 0719
- _ 150.83 144.17 142.17
67 10 (n=18) (45.10) (49.18) (41.76) 0.842 0683
- N 170.00 157.20 147.20 B
1= (=) (55.38) (38.83) (4758) 0.348

“Tested by repeated measures ANOVA, Adjusted by Age
“Adjusted by Age, Diabetes drug medication adherence, physical activity and alcohol consumption
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Table 4. Achieve diabetes treatment goal”

Two-shift worker (n=55)

Daytime worker (n=47)

N (%) . N (%)
2013 2014 2015 p-value 2013 2014 2015 p-value
10 14 13 7 10 9
0,
N() (182) (26.4) (23.6) 0636 (14.9) (21.7) (19.1) 0719
"HbAlc < 65%
“Tested by Chi square test
O 1] —3
- 18 - .-"'{-i -"'I_T .I_H {_‘,I-% ]]I_
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Table 5. Lipid profile change according to year

Mean (SD) Adjusted Adjusted
2013 2014 2015 p-value” p-value™
Two-shift worker (n=52)
113.00 98.00 86.07
LDL-cholesterol (3859) (35.42) (31.83) 0.031 0.229
45.77 48.10 4494
HDL-cholesterol (9.40) (11.47) (83.90) 0.992 0.679
. . 209.79 231.73 207.69
Triglyceride (129.09) (307.58) (205.28) 0516 0426
Daytime worker (n=46)
108.27 97.24 90.95
LDL-cholesterol (27.94) (37.01) (30.22) 0.161 0.221
46.12 4717 46.65
HDL -cholesterol (9.47) (10.18) (10.88) 0.755 0.719
. . 193.13 165.85 174.85
Triglyceride (146.43) (97.40) (198.01) 0999 0.980

“Tested by repeated measures ANOVA, Adjusted by Age
“Adjusted by Age, physical activity and alcohol consumption
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Table 6. Prevalence of each criteria for metabolic syndrome of subjects according to year

Two-shift worker (n=55) Daytime worker (n=47)

N (%) * N (%) *

2013 2014 2015 p-value 2013 2014 2015 p-value
o 515 o5 o0 0744 LD 500 555 0862
TG 00 o o 0851 596 500 6L 0118
HDL e o6 e 0634 o 259 255 0918
BP! <3g9> <3€6> (4231.16) 0373 <215?5> (3%)%4) <4§9> 0.043
PG 00 ) 55 0669 936 oL 036 0833
Ms! <427§3> <327(.)7> <4%?o> 05m <5§§2> <5%?o> <5214.11> 0952

“Tested by Chi square test
dcentral obesity

Ptriglyceride (mg/dL)

‘high density lipoprotein (mg/dL)
dblood pressure (mmHg)

*fasting plasma glucose (mg/dL)
‘metabolic syndrome
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Al
20131 1.493)/F~(FFHA A 1.46), 2014
20151 2.923)/F(E-H2k 1.65)2 w5 %‘W} wHate & S
SFATHA SIS 0.000) (Table 7). %

/F(EFAX 2069), 20149 15217/F(E=A =} 16.51), 20154
13913/ (x+9 2k 16.16)2 A2t AtHpP=0.044). FAIF3F S5
NME FF % 357F 20139 2463/ (FF=AA 1.77), 2014
2508/ (EFH2 1.80), 20159 3.03)/F(EFHA 2022 Z7}8
Rov AR FY3 Aol oY ATHDP=0.194). FAIFIHET
TolM el 3 &5 34 20139 13.157/F(E+H A} 18.33), 2014
9 16.807/F(E+=H A 19.02), 20159 15.873)/F(E+=A A} 21.34) =
7kt ot frog Apol= glATHP=0.184).

ki
7}

=) ro

o ¢

e FEH WAd A $o FAE = Fd Aol= gt
(Table 8). wWoiFa¢ FAES 20139 54.6% A ow 20144
58.2% % °FiF F7hskelal 2015 YAl 54.6% % Folzk ot Fhol A

wAAdA FAASE Fog Aol oY AT (p=0.676). &
TEFA Y FAELS 20139 44.7%F oW 2014\ 489% = <k3F
Z7FekaL 20159 UhAl 44.7% 2 Eolztoy FlolAlFgH AN F
AA o2 Fold zpolx oy A tHp=0.676).
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Table 7. Lifestyle change according to year

Mean (SD)

2013 2014 2015 p-value
Two-shift worker (n=52)
Exercise (Exercise at
Jeast 30 minutes/week) 1.49 (1.46) 2.45 (1.92) 292 (1.65) 0.000
Drinking (cups/week) 18.57 (20.69) 15.21 (16.51) 13.91 (16.16) 0.044
Daytime worker (n=46)
Exercise (Exercise at 2.46 (1.77) 250 (1.80) 3.00 (2.02) 0.194
least 30 minutes/week)
Drinking (cups/week) 13.15 (18.33) 16.80 (19.02) 15.87 (21.34) 0.184

“Tested by repeated measures ANOVA
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Table 8. Smoking rate change according to year

Mean (SD) value®
2013 2014 2015 prvaiie
Two-shift worker (n=55)
Smoker, n (%) 30 (54.55) 32 (58.18) 30 (54.55) 0.906
Daytime worker (n=47)
Smoker, n (%) 21 (44.68) 23 (48.94) 21 (44.68) 0.676

“Tested by Chi square test
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Abstract

Effects of the Change of the
Type of Shift Work on Diabetic
Patients’ Control of  Blood

Glucose and Metabolic Syndrome

Sungwoo Han
Department of Industrial Health
Graduate School of public Health

Seoul National University

Objectives

It is confirmed in several studies that the occurrence of
metabolic diseases such as diabetes and dyslipidemia increases
because of night work. It is expected that the decrease of night
work will help the regulation of blood glucose and the decrease
of the prevalence of metabolic syndrome in diabetic patients who
are receiving treatment, but it has not yet been verified

sufficiently. This study assessed whether there were any changes
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in diabetic patients’ regulation of blood glucose and the
prevalence of metabolic syndrome with places of business in
which the type of shift work changed from the day—night two
shift to the day-evening two shift before and after the change of
the work type.

Methods

Research was conducted with production workers in a single
manufacturer in which the work type changed from the
day—night two shift to the day-evening two shift in January
2014. The medical records of 102 diabetic patients(two-shift
worker=55, daytime worker=47) who were receiving treatment
were used for an analysis, and examination records before the
change of the type of shift work and in July 2014, six months
after the change, and examination records in July 2015, 18
months later were collected and used for the analysis. For a
statistical analysis, repeated measures ANOVA and a chi-squared

test were used.

Result

Glycated hemoglobin decreased in a group of diabetic patients
whose type of shift work was changed, but there was no
statistically significant difference(p=0.149). The prevalence of
metabolic syndrome decreased, but there was no significant
difference in the chi-squared test(p=0.574). After the type of shift
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work was changed, in a serum lipid test, low density lipoprotein
decreased significantly(p=0.031), but it was not significant in a
model in which life habit factors were corrected(p=0.229). In the
group of patients whose type of shift work was changed, after
the change of their work type, of their life habit factors. The
number of times of exercise higher than moderate level per week
increased(p=0.000) and the quantity of drinking per week
decreased(p=0.044).

Conclusion

As a result of an analysis of medical examination of diabetic
patients whose work type was changed from day-night shift to
day-evening shift, 18 months after the change of their work
type, there were no significant differences in the regulation of
blood glucose and the prevalence rate of metabolic syndrome.
However, low density lipoprotein decreased, and life habit factors

improved.

Keywords: Diabetes mellitus, Glycemic control, Metabolic

syndrome, Shift work, Circadian disruption
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