Table S1. The relation between shift work and MetS — epidemiological studies

Components of

metabolic Study Design Population Main results Confounders
syndrome
One component

934 healthy In the 20-29-year-old group, shift work-

Large waist
circumference [1]

Longitudinal, (5
years follow
up)

Korean female
nurses,
20-39-year-old,
33.8% shift
workers

associated obesity: OR= 3.21, Cl 1.29-
7.98.

In the 30-39-year-old group the
multivariate analysis showed a
statistically non-significant relation.

Work schedule, follow
up period, exercise

5338 Japanese
male workers in a

Shift work increases the systolic blood
pressure as following: by 210%,
OR=1.15, Cl 1.07-1.23; by 215%,
OR=1.21, Cl 1.12 -1.31); by 220%,
OR=1.15. Cl 1.04 -1.28); 225%, 1.20, CI

Age, body mass index,
haemoglobin A1c, total
serum cholesterol,
creatinine, aspartate

High blood Longitudinal steel company, 1.06-1.37); and by 230%, OR=1.23, CI aminotransferase, .Y-
(14 years of . 1.03-1.47. glutamyl transpeptidase,
pressure [2] (2748- shift - : S .
follow-up) workers. 3963- uric acid, drinking habit,
d ;( Shift work increases the diastolic blood | smoking habit, and
ay workers) pressure were: by 210%, OR=1.19, CI habitual exercise
1.11- -1.28; by 215%, OR=1.22, Cl 1.13-
1.33); by 220%, OR=1.24, Cl 1.13 -1.37;
and by 225%, OR= 1.16, Cl 1.03 -1.30
10,173 Japanese Age, smoking, drinking,
male from a physical activity,
Longitudinal manufacture Shift work is a significant risk factor for | systolic and diastolic

High blood
pressure [3]

(mean follow-
up 12.7 years)

(9209 daytime
workers, 964
three shift
workers)

hypertension: HR: 1.97, Cl 1.79-2.18

blood pressure at
baseline, BMI at baseline
and increase in BMI
during follow up

High blood
pressure [4]

Longitudinal,
(10 years of
follow up)

2151 workers
from an
aluminium plant

Elevated hazard ratios (HR) observed for
all levels of recent NS work compared with
non-night workers, and among all levels of
rotational work compared with those
working <1% rotational work.

Mostly NS work and frequent rotations had
the highest HR for high blood pressure =
3.99, Cl 1.64-9.68

Job grade, race, annual
health status, calendar
year, exposure prior to
the previous year, BMI

and smoking status

Hyperglycaemia
(T2D) [5]

Longitudinal (8
years follow-
up)

28,041 from
Black Women’s
Health Study
(BWHS) —general
population; NS
workers
compared to
never having
worked the NS

Duration of NS work increased the
incidence of T2D as following:
. 1-2 years: HR =1.17, Cl 1.04-
1.31
. 3-9 years, HR=1.23, Cl 1.06-
1.41
. 210 years HR=1.42, Cl 1.19-
1.70 (p-trend <0.0001)

Age, time period, family
history of diabetes,
education and
neighbourhood
socioeconomic status.

Hyperglycaemia
(T2D) [6]

Longitudinal
(15 years
follow-up)

28,731 workers
from Danish
Nurse Cohort
(including retired
and working
nurses)

Higher risk of T2D compared to nurses
who worked only day shifts, as
following:
. nurses who worked NS: HR
=1.58, Cl 1.25-1.99
. nurses who worked evening
shifts: HR= 1.29, Cl 1.04- 1.59

Nurses working rotating shifts had a non-
significant increase in T2D risk.

Age, smoking status,
smoking intensity,
physical activity, alcohol
consumption (g/week),
intake of fatty meat,
marital status,
employment status,
acute myocardial
infarction, hypertension,
fruit and vegetables
intake and BMI




Two components

Large waist
circumference
and high blood
pressure [7]

Cross-sectional

1838 women
working in a
semiconductor
manufacturing
factory in North
Taiwan; (working
on fixed 12 h
night shifts
compared to day
shift

Women working on fixed 12 h night shifts
had significantly elevated odds ratios for:
. obesity: OR= 2.7, Cl 1.6-4.5
. central obesity: OR= 2.9, CI
1.7-5.1
e  high blood pressure: OR= 2.3,
Cl1.2-4.4

Age, smoking, drinking,
education, and duration
of work

Large waist
circumference,
high blood
pressure, MetS

(8]

Longitudinal
(Average
follow-up
period 2.90
1.63 years)

5775 healthy
Taiwanese
hospital workers
(day workers
n=3666, night
shift workers
n=2109)

High blood pressure (OR = 1.15, Cl
1.01- 1.31) was the only component of
MetS associated with increased number
of night shifts.

Night shift versus day shift increased
the risk for:
e  MetS: OR =1.40, Cl =1.06—
1.85
. High waist circumference:
OR =1.44, Cl 1.17-1.78.

Age, sex, occupation,
working hours, and
baseline metabolic risk
factors.

Low HDL-C, high

665 day workers
and 659

Shift work was associated with:
e high triglycerides: OR =1.40,

Age, socio-economic
factors, physical activity,

X . Cross-sectional | three-shift Cl11.08-1.83 current smoking, social

triglycerides [9] workers in two e low HDL-C: OR=2.03, CI support and job strain.

plants 1.18-3.48
Three
components

Obesity risk in shift workers:
e women: OR 1.39, Cl 1.25-1.55

27,485 e men OR 1.44, Cl 1.27-164;

participants from
Obesity, high the general High triglycerides risk in shift workers: Age and socioeconomic

triglycerides, low
HDL-cholesterol
[10]

Cross-sectional

population (7909
shift workers,
19576 day
workers)

. women: OR=1.13, Cl 1.02-
1.25
. men: OR =1.12, Cl 1.01-1.24.

Low HDL-C risk:
. women: OR 1.26, Cl 1.03-1.53
. men: OR=1.15, Cl 0.96-1.38

group.

All MetS

components
1677 Japanese
male employees
Risegalined MetS risk in 2 shift workers: OR= 1.43,

C11.05-1.95
fact
Longitudinal (3 gar:]‘;aiwgzy Uric acid, Insulin (log),
MetS [11] years follow- time workers = There were m_) significar_lt diff_erences smqking, habi?ual drinking,

up) 868: 2 shift between 3 shifts and daily shift habitual exercise

workers (shifts workers.

starting at 06:30 or

15:00 hours) =

686; 3 shifts

workers = 99

26,382 workers 10 years of shift work increases the risk | Age, gender, BMI, race,

general Chinese as following: marital status,

MetS [12] Cross-sectional populatl_on (9,088 . High TG: OR =1.03, Cl 0.97- educeftlon, current )
were shift 1.09 smoking status, passive
workers, 17,240 . Low HDL-C: OR=1.04, Cl 0.96- | smoking, current
day workers) 1.12 drinking status, tea or

coffee consumption, life




e  Hyperglycaemia: OR = 1.05, Cl
1.01-1.09

. Large waist circumference:
OR=1.13, Cl 1.04=1.22

. High blood pressure:
OR=1.06, Cl 1.03-1.09

e MetS=1.1,CI1.01-1.2

stress, physical activity,
and retirement duration.

1529 Belgian
male employees
from private
companies,

Increased risk for MetS in rotating shift
workers:

Age, smoking, physical
activity outside work,

';“,’:g;‘;dénsa" administration OR =1.46, Cl 1.04-2.07 ::'r‘;‘i::t'?a;i':;’le_tfb
MetS [13] ears of fclallow and one bank; q , s y » Jo! .
y shift workers Cumulative effect of 2 20 years rotating faman S, an wgls i
P (either 2 or 3 shifts on the development of Mets: OR= | Circumference, diastolic
rotating shifts) 1.82, C1 1.23-2.69 (adjusted only for age) | Plood pressure, HDL
versus daily cholesterol at baseline
workers
1757 French
enf1fployees, from Age, sex
different MetS associated with shiftwork = OR 1.78, N ’ .
Longitudinal, occupational Cl1.03-3.08 socioeconomic status,
MetS [14] prospective 15 | sectors (768 day smoking, alcohol,

years follow up

shift and 989

stress, and sleep

difficulty.
current or former
shift workers).
MetS= metabolic syndrome; T2D= type 2 diabetes; NS= night shift OR= odds ratio; HR= hazard ratio; Cl= 95%
confidence interval; TG = triglycerides; HDL-C: high density lipoprotein cholesterol
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