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Journal description

JAMA, which began publication in 1883, is an international peer-reviewed general
medical journal. Key objective is to promote the science and art of medicine and the
betterment of the public health.

Current impact factor: 35.29
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« In 1995, Kawachi et al 7 examined the association
between rotating night shift work and CHD in the
Nurses’ Health Study (NHS) over 4 years of
follow-up and reported a 51% significant increase
in CHD risk (nonfatal MI and CHD death) among
women with more than 6 years of rotating night
shift work after multivariable adjustment.

« This study reassessed the association of rotating
night shift work and coronary health in the
Nurses’ Health Studies (NHS and NHS2) with 24
years of follow-up and examined manifestations of
CHD.
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--Incident CHD; nonfatal myocardial infarction, CHD
death, angiogram-confirmed angina pectoris, coronary
artery bypass graft surgery, stents, and angioplasty.
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+: deflnltlon of rotating night shift work:

23 night shifts per month
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Nurses’ Health Studies (NHS and NHS2) |
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NHS | p 1976~ | 121701+ | zxp £ | 30~504
NHS2 | p 1989#~ | 116430+ | zxp 1 | 25~42%

Study Population
The NHS and NHS2 are ongoing, prospective cohort studies. The

NHS began in 1976 when 121701 female registered US nurses
aged 30 to 55 years responded to a baseline questionnaire.” The
NHS2 started in 1989 and included 116 430 female registered US
nurses aged 25 to 42 years. In both cohorts, biennial follow-up
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Ascertainment of CHD
On baseline and follow-up questionnaires, participants were
asked to report physician-diagnosed CHD events. Those who

reported nonfatal MI were asked for medical record access so
that exposure-blinded physicians could confirm self-reported
nonfatal MI. Nonfatal MIwas confirmed using the World Health
Organization criteria, which required diagnostic electrocardio-
graphic findings or elevated enzyme levels in addition to typi-
cal symptoms.'° Participant deaths were identified through the
National Death Index, next of kin, or postal authorities, with pri-
mary cause of death being determined by autopsy reports, hos-

- pital records, and death certificates. The primary outcome was
S incident CHD, including self-reported cases of CABG surgery,
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angina pectoris (confirmed by angiogram), angioplasty, and
_J coronary artery stents, in addition to nonfatal MI and CHD death
(including fatal MI), whichever came first. Secondary analyses
were restricted to nonfatal MI and CHD death.
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before age 60 years, diet quality (Alternative Healthy Eating

Index,'? without the alcohol and multivitamin com ponents, in
quintiles), physical activity (imetabolic equivalent task-hours per
weelk, in quintiles), body mass index (BMI, calculated as weight
in kilograms divided by height in meters squared: <25, 25-29,
30-35, or =35), cumulative pack-vears smoked (continuous), al-
cohol intake (none, 0.1-5, 5.1-10, 10.1-20, or >20 g/d), parity (nul-
liparous, 1, 2, or =3 children), menopausal status (premenopaus-
al or postmenopausal), hormone therapy (premenopausal, ever,
or never), race (white, black, or other), husband’s highest edu-
cational level (high school diploma or less, college degree, or
graduate school level or similar), multivitamin use (yes or no),
acetaminophen use (yes or no), nonsteroidal anti-inflammatory
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druguse (yves or no), aspirin use (yes or no), hypertension (ves or
no), diabetes (yes or no), and hypercholesterolemia (yes or no).
In additional analyses, models were adjusted for sleep duration
(=6, 6-7, 8-9, or =10 hours per day) and social support (yves or no).
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(ie, midpoint of categories) by time in all models, and its sig-
nificance was evaluated using the Wald statistic|In sensitiv-
ity analyses,|the outcome wasrestricted to nonfatal MI and CHD
death. Additional sensitivity analyses were restricted to par-
ticipants with no baseline history of major comorbidities po-
tentially mediating CHD (ie, diabetes, hypertension, and hy-
percholesterolemia) and censored women who reported any
of these conditions throughout follow-up.
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signs across studies.® The present study reassessed the asso-
ciation of rotating night shift work and coronary health in the

Nurses’ Health Studies (NHS and NHS2) with 24 vears of
follow-up and examined manifestations of CHD (angiogram-

confirmed angina pectoris, coronary artery stents, angio-
plasty, and coronary artery bypass graft [CABG] surgery),
in addition to nonfatal MI and CHD death. Additionally, pos-
sible differences in this association over time, including ef-
fects of time since quitting shift work, were explored. The
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Table 1. Age and Age-Adjusted Characteristics of Participating Women at Baseline by Rotating Might Shift Work History®

Rotating Night Shift Work Exposure (=3 Night Shifts Per Month)

NH5 (1988) NH52 (1983)
None =hy 5-Oy =10y None <5y 5-9y =10y
Characteristics (n=30012) (n=30122) {n=4955) (n=8534) (n=43657) (n=56179) (n=9866) (n=5833)
Ag#, maan (S50, v 54.0 (7.1) 54.3 (7.1) 54.9 (7.1) 56.2 (6.9) 34B8{47) 34.5(4.7) 35.1 {4.2) 37.1(3.8)
White race, No. (%) 29350 (98) 29424 (98) 4532 (98) 8250 (97) 42075 (96) 53501 (95) 3337 (95) 5479 (95)
Parity, No. (%)
Mulliparous 1434 (5) 1795 (&) 351 {7 539 (6) 12111 (28) 17814 (31) 3440 (38) 1795 (37)
1 or 2 children 10415 (34) 10650 (35) 1761 (36) 2853 (35) 23245 (53) 2BT04 (51) 4389 (50} 2026 (48)
=3 children 17 750 (60) 17 211 (57) 2743 (55) 4956 (57) 8290 (19) 9653 (18) 1536 (15) 1109 {1&)
Parental history of MI 4893 (16) 5081 (17) &79 (18) 1516 (18) 6105 (14) 5294 (15) 1670 (17) 1011 (1&)
at age <60y, No. (%)
Eody mass index, 25.2 (4.8) 25.4 (4.8) 26.0(5.3) 26.6 (5.4) 23.9(4.9) 24.0(5.0) 24.8 (5.5) 25.1 (5.8)
mean {SD)*®
MNo. (%)
=25 18206 (61) 17 910 (59) 2653 (54) 4242 (50) 31400 (72) 39851 (71) Bb365 (B5) 3420 {62)
25-29.9 7926 (27) 8107 (27) 1455 (29) 2559 (30) 7693 (18) 10300 (18) 2068 (21) 1330 (22)
ap-3449 2645 (9) 2877 (10) 545 (11) 1116 (13) 2837 (7) 3723 (7) 853 (9) B06 (9)
=35 1235 (4) 1238 (4) 272 (6) 617 (7) 1727 (4) 2305 (4) 580 (&) 477 (1)
Pack-years of smoking, 18 (7-34) 18 (6-34) 20 (7-35) 24 (10-39) 10 (5-1&) 9 (5-16) 10 (5-17) 11 (6-19)
median {IQR)"
Husband holds graduate 5841 (19) 6346 (21) B40(17) 1028 (12) 9351 (21) 13810 (25) 2079 (21) 1090 (18)
schiool degres, Mo, (%)
Alcohol ingah;e, median 1.8 (0-7.8) 1.9 (0-8.3) 1.8 (0-7.3) 1.1 {(0-6.2) 0.9 (0-3.1) 09(0-3.7) 09(0-3.6) 0.9(0-29)
(IQR), o/d
Alternative Healthy Eating 45.7 (10.5) 46.0 (104  46.0(10.3) 45.3 (10.1) 43.6 (10.5) 44 3(10.5) 442 (104) 44.1(10.3)
Index score (2010,
mean {50}®
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Table 1. Age and Age-Adjusted Characteristics of Participating Women at Baseline by Rotating Night Shift Work History®

Rotating Night Shift Work Exposure (=3 Night Shifts Per Month)

NH5 (1588) NHS52 (1989)
Mone <5y 5-Oy =10y Mone <5y 5-0y =10y
- Characteristics (n=30012) (n=30122) (n=4955) (n=8534) (n=43 657) (n=56179) (n=0B66) (n=5833)
M'Elsicalacﬁvity, median 7.9 9.1 9.0 84 123 146 15.1 142
IOR), MET-hours/wk' {2.9-20.2) (3.4-20.9) (3.4-21.5) (3.2-21.5) (4.7-27.4) {5.5-31.6) (5.8-33.3) {5.2-32.1)
Multivitamin use, No. (%) 18518 (62) 19011 {63) 3148 (64) 5325 (B2) 23704 (54) 30053 (54) 5254 (53) 3242 (55)
Aspirin use, Mo. (%) 18482 (62) 19105 {63) 3122 (B3) 5374 (63) 4747 (11 6119 (11) 1195 (12) B27 (13)
MSAID use, Mo. (36) 9537 (31) SE80 (32) 1575 (32) 2728 (33) TF75(18) 10986 (200 2206 (22) 14049 (22)
Eﬂt[aﬂljl;;nnprm use, 11110 {37 11315 {37) 1849 (38) 3204 (39) 92209 (21) 12370(22) 2292(23) 1529 (26)
Puist[r%empauml, 20735 (71) 21254 (71) 3674 (72) GBEG (74) 865 (2) 1271 (2) 247 () 238 (3)
| ﬁzrrfn_?;r; hormone therapy, 68313 (23) 7059 (24) 1122 (22) 1868 (21) 997 (2) 1263 (2) 246 (2) 236 (3)
rﬁﬂfi%mrted hypertension, 7464 (25) 7641 (26) 1448 (29) 2781 (30) 2270 (5) 2938 (5) 627 (B) 460 (T7)
ﬁlf;;ﬁgﬂl‘tﬂd diabetes, 1048 (4) 995 (3) 221 (4) 507 (6) 396 (1) 402 (1) 74(1) 68 (1)
Self-reportad 6083 (23) BE3IT (23) 1171 (23) 2781 (24) 4493 (10} 5809 (100 1100 (11) 722 (11)
hypercholestenolemia,
MNo. (%)
Usual SlE'EE duration,
Mo. (%), h
=b 6978 (23) 7506 (25) 1427 (29) 2901 (34) B93I9 (20) 12230(22) 2542 (26) 1670 (28)
7 11299 (38) 11353 {38) 1770 (36) 2609 (31) 13835 (32) 17397 (31) 2779 (28) 1552 (26)
B8-9 7661 (26) 7358 (24) 1044 (21) 1709 (19) 9593 (22 11178 (20) 1680 (17) B892 (16)
=10 157 (1) 132 (0) 24 () 56 (1) 245 (1) 322 (1) 52 (1) 37 (1)
Social support, No. (%)’ 22288 (94) 22667 (94) 3617 (93) 6019 (94) 31370(94) 39389 (95) 6822 (95) 3930 (54)
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Table 2. Shift Work and Risk of Coronary Heart Disease in thz NHS? )

M N . b P Value for
Baseline History of Rotating Night Shift Work PValuefor| Interaction, Shift
Cohort None <hy 50y 210y Trend® Work x Time?
Overall NHS, 1988 to 2012
(ases/person-years 2739/643774  2857/644857 568/103574  1139/173571
Incidence rate per 100 000 person-years (95% CI)® 4255 435.1 525.7 596.9
(383.9-467.1) (392.8-477.5) (4104-641.1) (502.1-691.7)
Age-adjusted model, HR (95% Cl) 1 [Reference]  1.02 1.21 1.36 <001
(0.96-1.07) (1.11-1.33) (1.27-1.46)
Multivariable-adjusted model, HR (95% CI)f 1 [Reference]  1.02 1.12 1.18 <.001 <.001

(0.97-1.08)  (1.02-1.22)  (1.10-1.26)
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Table 2. Shift Work and Risk of Coronary Heart Disease in t% NHS? 5

Baseline History of Rotating Night Shift Work®

P Value for

P Value for | Interaction, Shift

Cohort None <5y 50y 210y Trend® Work x Time?
First vs second half of follow-up .02
June 1938 to May 2000
Cases/person-years 015/351568 1021/352490 213/57612 455/97 899
Incidence rate per 100 000 person-years (95% CI)*  367.3 3824 483.1 404 4
(302.4-432.3) (316.8-448.1) (306.6-659.7) (370.1-618.8)
Multivariable-adjusted model, HR (95% C1)f 1 [Reference]  1.10 1.19 1.27 <001
(1.01-1.21) (1.03-1.39) (1.13-1.42)
June 2000 to May 2012
= Cases/person-years 1824/305036 1836/305297 355/48238 684/79 819
l Incidence rate per 100 000 person-years (95% CI)*  436.6 4248 520.7 556.2
(367.8-505.4) (361.8-487.7) (377.1-664.3) (414.2-754.3)
. Multivariable-adjusted model, HR (95% CI)f 1 [Reference]  0.98 1.08 1.13 004 .08
(0.92-1.05) (0.96-1.21) (1.04-1.24)
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Table 2. Shift Work and Risk of Coronary Heart Disease in the NHS"

" I b P Value for
Baseline History of Rotating Night Shift Work PValue for Interaction, Shift
Cohort None <5y 5-0y 210y Trend® Work * Time®
Restricted to myocardial infarction and coronary heart
disease death
June 1988 to May 2000
Cases/person-years 443/353 659 491/354846 117/58026 22699022
Incidence rate per 100 000 person-years (95% CI)® 173.0 182.3 276.2 236.5
(128.3-217.8) (137.2-227.4) (142.6-409.9) (151.8-321.3)
Multivariable-adjusted model, HR (95% CI)' 1 [Reference] 1.12 1.35 1.29 .001 .19
(0.99-1.28) {1.10-1.66) (1.09-1.51)
June 2000 to May 2012
Cases/person-years 444/316 989 428/318 083 65/50714 176/84 689
Incidence rate per 100000 person-years (95% CI)*  106.6 92.3 101.5 133.3
(73.1-140.0) (69.1-115.5) (36.4-166.5) (76.4-190.1)
Multivariable-adjusted model, HR (95% CI)f 1 [Reference] 0.95 0.77 1.09 .84 .56
(0.83-1.09) (0.60-1.00) {0.91-1.30)
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P— : P Value for
Rotating Night Shift Work Exposure Interaction, Shift
Cohort None <5y 5-0y =10y b Work = Time®
Baseline history of shift work?
Cases/person-years 1236/1007860 1673/1296585  347/226580  263/132971
Incidence rate per 100 000 person-years 1226 130.6 1516 178.0
(95% CI)® (105.0-140.3) (114.5-146.7) (109.2-194.0) (123.0-234.0)
Age-adjusted model, HR (95% CI) 1 [Reference] 1.06 1.22 1.34 <.001
(0.99-1.14) (1.08-1.38) (1.17-1.53)
Multivariable-adjusted model, HR (95% CI)* 1 [Reference] 1.05 1.12 1.15 01 54
(0.97-1.13) (0.99-1.26) (1.01-1.32)
Restricted to myocardial infarction and coronary
heart disease death
Cases/person-years 151/1 018 680 161/1311173 38/229694 35/135197
: Incidence rate per 100 000 person-years 14.8 124 16.2 244
(95% Cl)® (9.5-20.2) (7.9-16.9) (4.3-28.0) (7.2-41.6)
I Multivariable-adjusted model, HR (95% CI)f 1 [Reference] 0.83 0.98 1.09 g1 55
(0.66-1.04) (0.69-1.41) (0.75-1.59)
. Updated shift work® (Updated shift work refers to cumulative duration of rotating night shift work reported up to 2007)
. Cases/person-years 589/554 846 1077/872 476 328/222286  233/118813
‘ Incidence rate per 100 000 person-years 115.8 1374 161.9 190.5
. (95% CI) (91.2-140.4) (116.2-158.6) (116.3-207.6) (125.1-255.8)
“%  Age-adjusted model, HR (95% CI) 1 [Reference] 1.18 1.40 1.59 <.001
(1.06-1.30) (1.22-1.61) (1.36-1.85)
Multivariable-adjusted model, HR (95% CI)* 1 [Reference] 1.12 1.19 1.27 001 B4
(1.01-1.24) (1.04-1.37) (1.09-1.48)
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Table 4. shift Work and Risk of Coronary Heart Disease in Women Without Diabetes, Hypertension, or Hypercholesterolemia®
: : ; ; ; b P Value for
Baseline History of Rotating Night Shift Work P Value for Interaction, Shift
Cohort Mone <hy 5-0y z10y Trend"® Work = Time?
NHS, 1988-2012
Cases/person-years 723/319135 791/316 198 157/47 860 260/75528
Incidence rate per 100 000 person-years 301.4 323.7 409.4 380.0
_ {95% CI)® {243.5-359.2) {263.0-384.4) {238.3-580.5) (255.1-504.9)
Age-adjusted model, HR (95% CI) 1 [Reference] 1.06 1.37 1.36 <.001
(0.96-1.18) (1.15-1.63) (1.17-1.57})
Multivariable-adjusted model, HR (95% CI)f 1 [Reference] 1.08 1.29 1.17 004 24
| (0.97-1.19) (1.08-1.54) (1.01-1.36)
NHS2, 1980-2013]
Cases/person-years 120/748 075 1001/966 924 193/165 593 134/92 148
Incidence rate per 100 000 person-years 100.6 112.1 122.9 136.8
(95% CI)® (81.1-120.2) (93.6-130.7) (74.3-171.5) (78.8-194.9)
Age-adjusted model, HR (955 CI) 1 [Reference] 1.09 1.17 1.28 003
(0.99-1.20) (1.00-1.38) (1.06-1.54)
Multivariable-adjusted model, HR (95% CI)f 1 [Reference] 1.09 1.10 1.13 A1 g8
(0.94 -1.30) (0.94 -1.36)

(0.99-1.20)

17




— ‘ O {RIBSEERELERIE? =

¢ j(E’JXQ%‘ﬂE‘ﬂigﬁLllu\}E I 15
IasTFEEREAAIIE?

EEd kAR REE

- EEMRRETMAENREEEKAIGSER?
- RHIERERWEERI(Bradford Hills criteria)(30 : BF

BRI - Bl - ER -

FHMESIEHE - —HE)

18



CHIRGEREGREMRATERIG?

« 10.MRERESEUUBRERMEE?
HMASOZWEEBEENLE - 2

« WP PFAZENRZ A ] BEA B IR EVIREF B
AREEE e LS RERLEIS?EAB R EF I sEAE]

MEaMNIREEREMRNIRIEE RIBRAARNSE? &

IR AS(EAR M ZMEEIR? =

E=S

19




1 EERRERE S RANRIEAEE?

« In 1995, Kawachi et a/examined the association between

rotating night shiftwork and CHD in the Nurses’ Health
Study (NHS) over 4 years of follow-up and reported a
51% significant increase in CHD risk (nonfatal MI and
CHD death) among women with more than 6 years of
rotating night shift work after multivariable adjustment
(incidence rate per 100,000 person-years, 156.1
compared with 75.4 among women who never worked
night shifts).

A systematic meta-analysis reported a 24% elevated CHD
risk associated with most types of shift work but noted
significant heterogeneity in exposure assessment and

study designs across studies.
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