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eTable 1. Shift Work and CHD Risk in the NHS, Stratified in 4-Year Periods 

Baseline history of 
rotating night shift 
worka 

None <5 years 5 to 9 years ≥ 10 years p for 
trendb 

NHS- overall      

cases/person-
years 

2,739/643,774 2,857/644,857 568/103,574 1,139/173,571  

Incidence Ratec 
per 100,000 
person/years 
(95%CI) 

425.5 
(383.9-467.1) 

435.1 
(392.8-477.5) 

525.7 
(410.4-
641.1) 

596.9 
(502.1-691.7) 

 

Multivariable-
adjusted Modeld 
(HR, 95%CI) 

1.00 (Ref) 1.02 (0.97-
1.08) 

1.12 (1.02-
1.22) 

1.18 (1.10-
1.26) 

<0.001 

 
NHS – 06/1988-
05/1992 

     

cases/person-
years 

195/119,409 228/119,645 43/19,695 126/33,833  

Incidence Ratec 

per 100,000 
person/years 
(95%CI) 

163.3 
(113.9-212.8) 

187.8 
(131.1-244.4) 

203.2 
(68.8-337.7) 

325.1 
(192.9-457.4) 

 

Multivariable-
adjusted Modeld 

(HR, 95%CI) 

1.00 (Ref) 1.18 (0.97-
1.43) 

1.10 (0.79-
1.54) 

1.52 (1.21-
1.92) 

0.001 

NHS – 06/1992 – 
05/1996 

     

cases/person-
years 

300/117,646 315/117,828 76/19,359 138/32,935  

Incidence Ratec 

per 100,000 
person/years 
(95%CI) 

255.0 
(188.2-321.8) 

249.8 
(178.6-321.0) 

365.7 
(169.3-
562.1) 

361.5 
(209.4-513.7) 

 

Multivariable-
adjusted Modeld  

(HR, 95%CI) 

1.00 (Ref) 1.03 (0.87-
1.20) 

1.29 (1.00-
1.66) 

1.15 (0.93 -
1.41) 

0.06 

NHS – 06/1996 – 
05/2000 

     

cases/person-
years 

420/114,057 478/114,120 94/18,592 191/31,454  

Incidence Ratec 

per 100,000 
person/years 
(95%CI) 

368.2 
(285.9-450.6) 

409.6 
(322.5-496.6) 

473.5 
(234.0-
712.9) 

490.0 
(339.4-706.5) 

 

Multivariable-
adjusted 
Modeld 

(HR, 95%CI) 

1.00 (Ref) 1.12 (0.98 -
1.28) 

1.16 (0.93 -
1.46) 

1.21 (1.02-
1.44) 

0.03 
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eTable 1. Shift Work and CHD Risk in the NHS, Stratified in 4-Year Periods (continued) 
NHS – 06/2000 – 
05/2004 

     

cases/person-
years 

604/108,982 662/108,974 125/17,559 262/29,444  

Incidence Ratec 

per 100,000 
person/years 
(95%CI) 

554.2 
(447.3-661.1) 

562.8 
(485.4-704.5) 

821.4 
(418.9-
1,223.8) 

516.0 
(531.5-
1,004.7) 

 

Multivariable-
adjusted 
Modeld 

(HR, 95%CI) 

1.00 (Ref) 1.07 (0.95 -
1.19) 

1.09 (0.90-
1.32) 

1.24 (1.07-
1.43) 

0.008 

NHS – 06/2004 – 
05/2008 

     

cases/person-
years 

982/101,740 968/101,644 194/16,118 347/26,677  

Incidence Ratec 

per 100,000 
person/years 
(95%CI) 

965.2 
(825.2-
1,105.2) 

936.2 
(796.8-
1,075.6) 

1158.5 
(777.8-
1,539.2) 

1189.6 
(894.6-
1,484.6) 

 

Multivariable-
adjusted 
Modeld 

(HR, 95%CI) 

1.00 (Ref) 0.97 (0.88 -
1.06) 

1.12 (0.96-
1.31) 

1.09 (0.96-
1.24) 

0.07 

NHS – 06/2008 – 
05/2012 

     

cases/person-
years 

238/92,690 206/92,587 36/14,380 75/23,424  

Incidence Ratec 

per 100,000 
person/years 
(95%CI) 

256.8 
(184.9-328.7) 

219.9 
(154.3-285.5) 

247.2 
(65.8-425.2) 

306.3 
(148.77-
463.8) 

 

Multivariable-
adjusted 
Modeld 

(HR, 95%CI) 

1.00 (Ref) 0.85 (0.70-
1.03) 

0.88 (0.62-
1.26) 

1.04 (0.80-
1.35) 

0.94 

 
Results are reported as Hazard Ratios (HR) with 95% confidence interval (CI). We present associations between rotating 
night shift work and CHD risk by 4-year periods, as we observed a violation of proportional hazards in the overall model 
(p<0.001), suggesting that the risk associated to rotating night shift work changes over time.  
a Assessed in 1988 in NHS, 1989 in NHS2.  
b Based on category mid-points, except for 10+ years, where the mid-point was set to 10 years. 
c Incidence rates and confidence intervals are standardized to the age distribution of women who reported no history of 
rotating night shift work, within each four year period. 
d Multivariable-adjusted model including age, physical activity (METs/h per week, in quintiles), diet (Alternative Healthy Eating 
Index [AHEI] score, Chiuve et al., 2012, in quintiles), alcohol consumption (none, 0.1-5, 5.1-10, 10.1-20, >20g/day) and pack-
years of smoking (continuous), parental history of MI <60yrs (yes/no), menopausal status (pre/post), parity (nulliparous, 1 
child, 2 children, ≥3 children), post-menopausal hormone use (ever, never, pre-menopausal), multivitamin use (yes/no), 
acetaminophen use (yes/no), NSAIDs use (yes/no) and aspirin use (yes/no), hypertension (yes/no), hypercholesterolemia 
(yes/no), diabetes (yes/no), body mass index (< 25, 25-29.9, 30-34.9, ≥35), race (white, black, other), and husbands’ highest 
educational level (up to high school diploma, college degree, graduate school level or similar). 
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eTable 2. Time Since Quitting Shift Work and CHD Risk in NHS2 
 
Time since 
quitting shift 
work in NHS2 

Never Current <12 years 12-24 years >24 years p for 
trenda 

Cases/person-
years 

869/770,771 469/337,910 694/501,512 930/706,800 540/331,370  

Incidence rateb 
per 100,000 
person/years 
(95%CI) 

111.3 
(92.2-130.5) 

194.9 
(141.4-
248.4) 

292.4 
(232.9-
351.9) 

126.1 
(104.3-
147.8) 

76.9 
(63.8-90.0) 

 

Age-adjusted 
Model (HR, 
95%CI) 

1.00 (Ref) 1.76 (1.57-
1.98) 

1.52 (1.37-
1.68) 

1.21 (1.10-
1.33) 

0.96 (0.86-
1.07) 

<0.001 

Multivariable-
adjusted 
Modelc (HR, 
95%CI) 

1.00 (Ref) 1.38 (1.20-
1.57) 

1.25 (1.11-
1.41) 

1.13 (1.02-
1.25) 

0.97 (0.86-
1.09) 

<0.001 

 
 

Results are reported as Hazard Ratios (HR) with 95% confidence interval (CI). We present associations between time since 
quitting rotating night shift work and CHD risk (N=114,857, 3,502 cases).  
a Only amongst ever rotating night shift workers; based on category-mid-points of time since quitting shift work, with the upper 
category >24 years conservatively set to 24.  
b Incidence rates and confidence intervals are standardized to the age distribution of women who reported no history of 
rotating night shift work, separately for each cohort. 
c Multivariable-adjusted model including age, physical activity (METs/h per week, in quintiles), diet (Alternative Healthy Eating 
Index [AHEI] score, Chiuve et al., 2012, in quintiles), alcohol consumption (none, 0.1-5, 5.1-10, 10.1-20, >20g/day) and pack-
years of smoking (continuous), parental history of MI <60yrs (yes/no), menopausal status (pre/post), parity (nulliparous, 1 
child, 2 children, ≥3 children), post-menopausal hormone use (ever, never, pre-menopausal), multivitamin use (yes/no), 
acetaminophen use (yes/no), NSAIDs use (yes/no) and aspirin use (yes/no), hypertension (yes/no), hypercholesterolemia 
(yes/no), diabetes (yes/no), body mass index (< 25, 25-29.9, 30-34.9, ≥35), race (white, black, other), and husbands’ highest 
educational level (up to high school diploma, college degree, graduate school level or similar), and cumulative rotating night 
shift work exposure (continuous, in years).  
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eTable 3. Sleep and Social Support as Potential Confounders of the Shift Work and CHD 
Risk Association 
 
Baseline history of 
rotating night shift work  None <5 years 5 to 9 

years ≥ 10 years p for trenda 

NHS – 1988-2012 (HR, 
95%CI) 

     

Multivariable-adjusted 
Modelb 

1.00 (Ref) 1.02 (0.97-
1.08) 

1.12 (1.02-
1.22) 

1.18 (1.10-
1.26) 

<0.001 

+ sleep duration and 
social support 

1.00 (Ref) 1.02 (0.97-
1.07) 

1.12 (1.02-
1.22) 

1.18 (1.10-
1.27) 

<0.001 

 
NHS2  (HR, 95%CI)      
Multivariable-adjusted 
Modelb 

1.00 (Ref) 1.05 (0.97-
1.13) 

1.12 (0.99-
1.26) 

1.15 (1.01-
1.32) 

0.009 

+ sleep duration and 
social support 

1.00 (Ref) 1.04 (0.97-
1.12) 

1.11 (0.98-
1.25) 

1.14 (0.99-
1.30) 

0.03 

      
NHS2 – updated 
throughout  follow-up 
(HR, 95%CI) 

     

Multivariable-adjusted 
Modelb 

1.00 (Ref) 1.12 (1.01-
1.24) 

1.19 (1.04 -
1.37) 

1.27 (1.09-
1.48) 

<0.001 

+ sleep duration and 
social support 

1.00 (Ref) 1.11 (1.00-
1.22) 

1.17 (1.02 -
1.35) 

1.23 (1.05-
1.43) 

0.005 

 
 

We computed Hazard Ratios (HR) with 95% Confidence Intervals (CI) for incident coronary heart disease and shift work 
exposure in both cohorts, additionally adjusting for sleep and social support.  
a Based on category mid-points, except for 10+ years, where the mid-point was set to 10 years. 
b Multivariable-adjusted model including age, physical activity (METs/h per week, in quintiles), diet (Alternative Healthy Eating 
Index [AHEI] score, Chiuve et al., 2012, in quintiles), alcohol consumption (none, 0.1-5, 5.1-10, 10.1-20, >20g/day) and pack-
years of smoking (continuous), parental history of MI <60yrs (yes/no), menopausal status (pre/post), parity (nulliparous, 1 
child, 2 children, ≥3 children), post-menopausal hormone use (ever, never, pre-menopausal), multivitamin use (yes/no), 
acetaminophen use (yes/no), NSAIDs use (yes/no) and aspirin use (yes/no), hypertension (yes/no), hypercholesterolemia 
(yes/no), diabetes (yes/no), body mass index (< 25, 25-29.9, 30-34.9, ≥35), race (white, black, other), and husbands’ highest 
educational level (up to high school diploma, college degree, graduate school level or similar). 
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eTable 4. Shift Work and CHD Risk as a Function of Body Mass Index (BMI) 
 
Cohort Baseline History of Rotating Night Shift Worka  

NHS  None <5 years 5 to 9 years ≥ 10 years p for trendb p for interaction 
cases/person-years 1,167/350,150 1,187/345,311 228/49,501 364/73,928  0.05 
Incidence Ratec per 100,000 
person-years (95%CI) 

339.3 
(288.7-389.8) 

342.4 
(291.2-393.7) 

446.0 
(292.7-599.2) 

455.1 
(329.0-581.3) 

  

BMI< 25d   (HR, 95%CI) 1.00 (Ref) 0.99 (0.91-1.07) 1.18 (1.02-1.36) 1.15 (1.02-1.30) 0.004  
cases/person-years 855/169,142 856/172,503 163/30,250 373/52,249   
Incidence Rated per 100,000 
person-years (95%CI) 

493.5 
(407.8-579.1) 

475.5 
(390.2-560.8) 

508.2 
(311.0-705.4) 

634.4 
(458.3-810.6) 

  

25 ≤BMI< 30d (HR, 95%CI) 1.00 (Ref) 0.95 (0.86 -1.05) 0.98 (0.83 -1.17) 1.17 (1.03-1.33) 0.02  
Cases 501/80,431 589/84,819 137/16,700 326/33,996   
Incidence Rated per 100,000 
person-years (95%CI) 

639.6 
(492.0-787.3) 

708.5 
(556.0-861.1) 

815.2 
(446.1-1,184.2) 

897.3 
(629.2-1,165.3) 

  

BMI≥ 30d (HR, 95%CI) 1.00 (Ref) 1.18 (1.04-1.34) 1.20 (0.98 -1.46) 1.34 (1.15-1.55) <0.001  
  
NHS2  

cases/person-years  716/720,361 973/913,190 164/145,704 98/77,406  0.06 
Incidence Rated per 100,000 
person-years (95%CI) 

100.2 
(81.4-119.1) 

109.0 
(91.3-126.7) 

112.2 
(66.9-157.4) 

113.8 
(79.7-335.5) 

  

BMI< 25d (HR, 95%CI) 1.00 (Ref) 1.10 (0.99-1.21) 1.07 (0.90-1.27) 1.01 (0.82 -1.25) 0.53  
cases/person-years  270/177,114 339/236,894 75/47,390 71/30,309   
Incidence Rated per 100,000 
person-years (95%CI) 

148.8 
(203.9-194.7) 

140.8 
(103.2-178.4) 

157.4 
(59.5-255.3) 

207.6 
(79.7-335.5) 

  

25 ≤BMI< 30d (HR, 95%CI) 1.00 (Ref) 0.92 (0.78-1.09) 0.94 (0.72 -1.22) 1.18 (0.90 -1.66) 0.47  
cases/person-years  238/103,678 350/136,693 106/32,087 92/24,067   
Incidence Rated per 100,000 
person-years (95%CI) 

219.2 
(149.0-289.3) 

247.7 
(182.0-313.3) 

318.1 
(164.5-471.7) 

348.6 
(167.7-529.5) 

  

BMI≥ 30d (HR, 95%CI) 1.00 (Ref) 1.14 (0.96-1.35) 1.37 (1.08 -1.74) 1.37 (1.06 -1.76) 
 

0.002  

We conducted stratified analyses by body mass index (BMI< 25, 25 ≤ BMI < 30 or BMI≥30 kg/m2) at baseline in 1988 for NHS (n= 73,623) and 1989 in NHS2 (n= 115,535) and 
computed Hazard Ratios (HR) with 95% Confidence Intervals (CI) for incident coronary heart disease and shift work exposure in both cohorts.  
a Assessed in 1988 for NHS and in 1989 for NHSII. 
b Based on category mid-points, except for 10+ years, where the mid-point was set to 10 years. 
c Incidence rates and confidence intervals are standardized to the age distribution of women who reported no history of rotating night shift work, separately for each cohort. 
d Multivariable-adjusted model including age, physical activity (METs/h per week, in quintiles), diet (Alternative Healthy Eating Index [AHEI-2010] score, Chiuve et al., 2012, in 
quintiles), alcohol consumption (none, 0.1-5, 5.1-10, 10.1-20, >20g/day) and pack-years of smoking (continuous), parental history of MI <60yrs (yes/no), parity (nulliparous, 1 child, 2 
children, or ≥3 children), menopausal status (pre/post), post-menopausal hormone use (ever, never, pre-menopausal), multivitamin use (yes/no), acetaminophen use (yes/no), NSAIDs 
use (yes/no) and aspirin use (yes/no), hypertension (yes/no), hypercholesterolemia (yes/no), diabetes (yes/no), race (white, black, or other), husbands’ highest educational level (up to 
high school diploma, college degree or graduate school level or similar), and body mass index (at baseline, continuously). 
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