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eMethods 1. Selection of Controls 

 

Controls:  

1. Community-based control.  

2. Relative of a patient from a non-cardiac ward.  

3. Unrelated (not first degree relative) visitor of any patient.  

4. Patients attending the hospital or outpatient clinic:  

 

Preferred controls from hospital settings:  

Patients attending the hospital or outpatients clinic for the following reasons:  

1. Refraction and cataracts (excluding those presenting with acute  

visual loss).  

2. Physical check-up.  

3. Routine pap smear.  

4. Routine breast exam.  

5. Elective minor surgery for conditions that are not obviously related  

to stroke or its risk factors.  

6. Elective orthopaedic surgery.  

 

Acceptable controls from hospital settings:  

Patients attending the hospital or outpatients clinic for the following reasons:  

1. Outpatient fractures.  

2. Arthritic complaints.  

3. Plastic surgery.  

4. Haemorrhoids, hernias, hydroceles.  

5. Routine colon cancer screening.  

6. Endoscopy.  

7. Minor dermatological disorders.  
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eMethods 2. Stress or Stressful Life Events Questionnaire 

 



© 2022 Reddin C et al. JAMA Network Open. 
 

 

eMethods 3. Locus of Control and Depression Questions 
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eTable 1. Association of Cardiovascular Risk Factors With Odds of Several Periods or Permanent General Stress 

  All Ischaemic ICH 

Predictor Variable  Odds Ratio (95% CI) Odds Ratio (95% CI) Odds Ratio (95% CI) 

Hypertension     

 No 1.0 1.0 1.0 

  1.26 (1.18-1.35) 1.26 (1.17-1.37) 1.27 (1.1-1.46) 

Systolic BP (admission)     

 1 mmHg change 1 (1-1.01) 1 (1-1) 1.01 (1.01-1.01) 

Diastolic BP (admission)     

 1 mmHg change 1.01 (1-1.01) 1 (1-1.01) 1.01 (1.01-1.02) 

AHEISCORE     

 aheiscore 1.01 (1.01-1.02) 1.01 (1.01-1.02) 1.01 (1-1.02) 

BMI     

 BMI 1.03 (1.02-1.03) 1.03 (1.02-1.04) 1.01 (0.99-1.02) 

Diabetes     

 No 1.0 1.0 1.0 

 Yes 1.21 (1.11-1.32) 1.22 (1.11-1.35) 1.01 (0.79-1.27) 
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eTable 2. Prevalence of Stress Domains and Conditional Logistic Regression 

Risk Factors Controls: 
N 

Ischemic: 
N 

ICH: 
N 

Odds Ratio (95% CI) 

 Multivariate analysis1 

 Prevalence All stroke Ischaemic stroke ICH 

General Stress       

Never 4,217 2,772 760 1.0 1.0 1.0 

Some of the time 7,345 5,425 1,615 1.32 (1.23-1.42) 1.3 (1.2-1.41) 1.41 (1.2-1.65) 

Several Periods/Permanent 1,944 2,101 633 2.16 (1.97-2.37) 1.99 (1.79-2.21) 2.97 (2.4-3.67) 

Work Stress2       

Never 1,548 885 308 1.0 1.0 1.0 

Some of the time 3,165 1,953 767 1.5 (1.3-1.72) 1.39 (1.18-1.64) 1.95 (1.47-2.61) 

Several Periods/Permanent 871 895 313 2.7 (2.25-3.23) 2.27 (1.85-2.78) 5.2 (3.48-7.77) 

Home Stress       

Never 5,237 3,447 963 1.0 1.0 1.0 

Some of the time 6,981 5,392 1,625 1.31 (1.23-1.4) 1.28 (1.19-1.38) 1.44 (1.25-1.67) 

Several Periods/Permanent 1,301 1,469 423 1.95 (1.77-2.15) 1.82 (1.63-2.03) 2.55 (2.05-3.18) 

Composite of Home and Work Stress       

Neither 1,247 674 233 1.0 1.0 1.0 

Mild work or home stress 1,063 656 228 1.51 (1.27-1.8) 1.4 (1.15-1.72) 1.93 (1.36-2.73) 

Both mild 2,181 1,315 540 1.67 (1.41-1.98) 1.5 (1.23-1.83) 2.46 (1.72-3.5) 

One severe 850 800 280 2.72 (2.23-3.32) 2.24 (1.78-2.81) 5.51 (3.57-8.52) 

Both severe 243 288 107 3.64 (2.79-4.75) 2.95 (2.18-3.99) 7.68 (4.25-13.87) 

Financial Stress       

Little/none 6,943 5,144 1,202 1.0 1.0 1.0 

Moderate 5,558 4,097 1,428 1.11 (1.04-1.18) 1.09 (1.02-1.18) 1.17 (1.02-1.35) 

High/Severe 1,028 1,071 380 1.56 (1.4-1.75) 1.61 (1.41-1.82) 1.47 (1.17-1.85) 
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Stressful Life Events       

None 9,285 6,614 2,130 1.0 1.0 1.0 

1 Event 2,712 2,320 552 1.17 (1.09-1.25) 1.2 (1.11-1.3) 1.03 (0.88-1.21) 

>=2 Events 1,533 1,422 372 1.31 (1.19-1.43) 1.33 (1.2-1.47) 1.27 (1.04-1.56) 

1Adjusted for age (and matched for sex and centre), occupation, wealth index and education (conditional); 2Included only those working 
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eTable 3. Association Between Stressful Life Events and Stroke Types (Conditional 

Logistic Regression) 

 
Risk Factors Multivariate analysis1 

 All stroke Ischemic stroke ICH 

Divorce    

No 1.0 1.0 1.0 

Yes 1.33 (1.07-1.66) 1.51 (1.21-1.89) 1.51 (1.21-1.89) 

Loss of job    

No 1.0 1.0 1.0 

Yes 1.2 (1.04-1.38) 1.29 (1.11-1.49) 1.29 (1.11-1.49) 

Business failure or loss 

of crop 

   

No 1.0 1.0 1.0 

Yes 0.94 (0.81-1.08) 0.91 (0.78-1.07) 0.91 (0.78-1.07) 

Violence    

No 1.0 1.0 1.0 

Yes 1.26 (1.03-1.54) 1.39 (1.13-1.72) 1.39 (1.13-1.72) 

Major intra-family 

conflict 

   

No 1.0 1.0 1.0 

Yes 1.77 (1.60-1.96) 2.21 (1.99-2.46) 2.21 (1.99-2.46) 

Death of a family 

member 

   

No 1.0 1.0 1.0 

Yes 0.93 (0.86-1) 0.9 (0.83-0.98) 0.9 (0.83-0.98) 

Death of a spouse    

No 1.0 1.0 1.0 

Yes 1.35 (1.11-1.63) 1.51 (1.23-1.85) 1.51 (1.23-1.85) 

Other Stress    

No 1.0 1.0 1.0 

Yes 1.56 (1.38-1.77) 1.87 (1.64-2.13) 1.87 (1.64-2.13) 
1Adjusted for age, occupation, wealth index and matched for  age, sex, and centre. 
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eTable 4. Composite of Stress and Control Prevalence and Unconditional Logistic 

Regression  

 Prevalence All stroke P for interaction 

Home Stress Life Control Controls 

N 

Ischemic 

N 

ICH 

N 

Odds Ratio  

 

<0.001 Never High control 2,035 1,246 265 1.0 

Neutral control 1,352 969 310 1.23 (1.11-1.37) 

Low control 1,841 1,208 369 1.12 (1.02-1.24) 

Some of the time High control 2,524 1,647 327 1.08 (0.98-1.18) 

Neutral control 1,973 1,706 645 1.62 (1.47-1.78) 

Low control 2,469 1,994 631 1.51 (1.38-1.66) 

Several Periods/Permanent High control 374 359 86 1.69 (1.44-1.98) 

Neutral control 294 299 99 1.89 (1.59-2.24) 

Low control 629 799 232 2.40 (2.11-2.72) 

Female  

Home Stress Life Control Controls Ischemic ICH Odds Ratio P for interaction 

Never High control 694 413 102 1.0  

 

0.065 
Neutral control 534 357 123 1.15 (0.97-1.37) 

Low control 685 449 155 1.15 (0.97-1.36) 

Some of the time High control 1,027 647 123 1.04 (0.89-1.21) 

Neutral control 830 714 255 1.5 (1.28-1.75) 

Low control 997 826 232 1.46 (1.25-1.7) 

Several Periods/Permanent High control 186 166 46 1.59 (1.26-2.01) 

Neutral control 159 151 39 1.68 (1.31-2.15) 

Low control 331 393 113 2.16 (1.79-2.6) 

Male 

Home Stress Life Control Controls Ischemic ICH Odds Ratio P for interaction 

Never High control 1,341 833 163 1.0  

 

0.02 
Neutral control 818 612 187 1.25 (1.1-1.43) 

Low control 1,156 759 214 1.09 (0.96-1.23) 

Some of the time High control 1,497 1,000 204 1.09 (0.98-1.23) 

Neutral control 1,143 992 390 1.61 (1.43-1.81) 

Low control 1,472 1,168 399 1.46 (1.31-1.64) 

Several Periods/Permanent High control 188 193 40 1.74 (1.41-2.15) 

Neutral control 135 148 60 2.06 (1.62-2.61) 

Low control 298 406 119 2.54 (2.14-3.01) 

 

Work Stress Work Control Controls Ischemic ICH Odds Ratio P for interaction 

Never High control 1,067 640 216 1.0  

 

0.008 
Neutral control 269 147 53 1.05 (0.85-1.31) 

Low control 210 92 36 0.85 (0.66-1.09) 

Some of the time High control 1,907 1,108 419 1.16 (1.03-1.31) 
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Neutral control 781 539 231 1.45 (1.25-1.68) 

Low control 468 292 98 1.17 (0.99-1.4) 

Several Periods/Permanent High control 504 499 164 2.20 (1.88-2.58) 

Neutral control 191 166 71 1.97 (1.57-2.47) 

Low control 175 223 68 2.70 (2.16-3.37) 

Female  

Work Stress Work Control Controls Ischemic ICH Odds Ratio P for interaction 

Never High control 274 153 75 1.0  

 

0.77 
Neutral control 87 42 15 1.1 (0.72-1.67) 

Low control 65 22 13 0.87 (0.54-1.4) 

Some of the time High control 429 234 89 1.24 (0.96-1.6) 

Neutral control 197 107 48 1.33 (0.97-1.82) 

Low control 137 83 25 1.16 (0.82-1.63) 

Several Periods/Permanent High control 131 107 38 2.25 (1.62-3.14) 

Neutral control 49 30 12 1.68 (1.03-2.73) 

Low control 60 50 12 1.93 (1.26-2.98) 

Male  

Work Stress Work Control Controls Ischemic ICH Odds Ratio P for interaction 

Never High control 793 487 141 1.0  

 

0.005 
Neutral control 182 105 38 1.01 (0.79-1.3) 

Low control 145 70 23 0.81 (0.61-1.08) 

Some of the time High control 1,478 874 330 1.13 (0.98-1.29) 

Neutral control 584 432 183 1.43 (1.21-1.69) 

Low control 331 209 73 1.14 (0.94-1.39) 

Several Periods/Permanent High control 373 392 126 2.15 (1.79-2.57) 

Neutral control 142 136 59 2.02 (1.57-2.6) 

Low control 115 173 56 3 (2.31-3.89) 
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eTable 5. Association of Work and Home Stress With All Stroke Stratified by Control 

 
Risk Factors 

 
P for Interaction 

Work Stress High Work Control Low Work Control  

Never 1.0 1.0 0.009 

Some of the time 1.12 (0.98-1.28) 1.99 (1.66-2.39) 

Several Periods/Permanent 1.75 (1.47-2.1) 4.51 (3.54-5.75) 

 

Home Stress High Life Control Low Life Control  

Never 1.0 1.0 0.009 

Some of the time 1.06 (0.96-1.17) 1.32 (1.24-1.41) 

Several Periods/Permanent 1.17 (1-1.36) 2.35 (2.12-2.6) 

 

eTable 6. Several Periods of General Stress or Permanent General Stress Prevalence and Conditional Logistic Regression by Region  

 Prevalence Odds Ratio (95% CI) P for interaction 

Region Controls (N) Ischemic (N) ICH (N) All stroke Ischaemic stroke ICH 

Western Europe/ North America 435 495 40 1.58 (1.28-1.96) 1.56 (1.25-1.94) 2.8 (1.04-7.55) <0.001 

 
Eastern/central Europe/Middle East 282 321 42 2.05 (1.58-2.66) 1.95 (1.48-2.57) 3.43 (1.27-9.27) 

Africa 248 179 86 1.1 (0.78-1.55) 0.86 (0.57-1.31) 2 (1.04-3.84) 

South Asia 311 427 172 2.33 (1.84-2.95) 2.2 (1.67-2.9) 2.68 (1.69-4.24) 

China 201 256 108 2.58 (2.04-3.27) 2.54 (1.94-3.34) 2.75 (1.68-4.51) 

South East Asia 223 149 92 2.21 (1.48-3.32) 2.28 (1.43-3.62) 1.28 (0.47-3.46) 

South America 244 274 93 2.67 (2.03-3.53) 2.41 (1.77-3.29) 5.22 (2.54-10.71) 
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eTable 7. Psychosocial Stress Prevalence and Conditional Logistic Regression by Sex  

 Prevalence: Men All stroke Prevalence: Women All stroke P for  

interaction 

Risk Factors Controls 

(N) 

Ischemic 

(N) 

ICH 

(N) 

Odds Ratio (95% 

CI) 

Controls 

(N) 

Ischemic 

(N) 

ICH 

(N) 

Odds Ratio (95% 

CI) 

Martial Separation or 

Divorce: 

        0.26 

No 7,915 6,042 1,808 1.0 5,349 4,114 1,213 1.0 

Yes 95 110 23 1.47 (1.12-1.92) 86 85 9 1.15 (0.85-1.56) 

Loss of job or retirement:         0.73 

No 7,625 5,812 1,736 1.0 5,282 4,068 1,195 1.0 

Yes 386 343 96 1.17 (1.01-1.36) 153 132 27 1.06 (0.82-1.36) 

Business failure or loss of 

crop: 

        0.2 

No 7,708 5,913 1,753 1.0 5,259 4,083 1,192 1.0 

Yes 303 243 79 1.09 (0.92-1.28) 176 117 30 0.83 (0.66-1.05) 

Violence:         0.49 

No 7,883 6,033 1,783 1.0 5,352 4,122 1,200 1.0 

Yes 127 123 49 1.38 (1.09-1.74) 83 78 22 1.23 (0.91-1.67) 

Major intra-family conflict:         0.02 

No 7,585 5,596 1,642 1.0 4,956 3,647 1,089 1.0 

Yes 425 559 190 1.96 (1.72-2.23) 478 553 133 1.64 (1.43-1.88) 

Personal Injury:         0.0052 

No 7,314 5,695 1,715 1.0 4,882 3,712 1,142 1.0 



© 2022 Reddin C et al. JAMA Network Open. 
 

 

Yes 693 461 117 0.81 (0.72-0.91) 551 488 80 1.04 (0.91-1.19) 

Death of a family member:         0.09 

No 6,899 5,365 1,604 1.0 4,483 3,400 1,055 1.0 

Yes 1,108 791 228 0.9 (0.81-0.99) 950 800 167 1.04 (0.93-1.16) 

Death of a spouse:         0.97 

No 7,919 6,060 1,802 1.0 5,290 4,026 1,189 1.0 

Yes 90 93 30 1.46 (1.1-1.94) 143 174 33 1.55 (1.23-1.96) 

Other stress:         0.008 

No 7,707 5,812 1,722 1.0 5,135 3,905 1,159 1.0 

Yes 297 343 109 1.69 (1.44-1.98) 294 295 63 1.27 (1.07-1.51) 

Work Stress:         0.17 

Never 1,115 665 205 1.0 424 220 103 1.0 

Some of the time 2,373 1,525 602 1.35 (1.17-1.56) 763 428 165 1.33 (1-1.76) 

Several Periods/Permanent 628 706 247 2.43 (2.02-2.92) 241 189 66 1.68 (1.18-2.38) 

Home Stress:         0.18 

Never 3,300 2,211 575 1.0 1,916 1,236 388 1.0 

Some of the time 4,091 3,175 1,007 1.35 (1.25-1.46) 2,842 2,217 618 1.28 (1.16-1.41) 

Several Periods/Permanent 615 750 222 2.13 (1.89-2.41) 671 719 201 1.85 (1.62-2.12) 

Financial Stress:         0.45 

Little/none 4,106 3,030 690 1.0 2,824 2,114 512 1.0 

Moderate 3,303 2,478 873 1.21 (1.12-1.3) 2,194 1,619 555 1.13 (1.03-1.23) 

High/Severe 602 630 241 1.87 (1.64-2.13) 416 441 139 1.75 (1.49-2.05) 
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eTable 8. Psychosocial Stress Prevalence and Conditional Logistic Regression by Age  

 Prevalence: <45 All Stroke Prevalence: 45 to 65 All stroke Prevalence: >65 All Stroke  

Risk Factors Controls 

(N) 

Ischemic 

(N) 

ICH 

(N) 

Odds Ratio 

(95% CI) 

Controls 

(N) 

Ischemic 

(N) 

ICH 

(N) 

Odds Ratio 

(95% CI) 

Controls 

(N) 

Ischemic 

(N) 

ICH 

(N) 

Odds Ratio 

(95% CI) 

P for 

interaction 

Martial Separation or 

Divorce: 

             

 

 

0.26 
No 1,545 1,081 448 1.0 5,676 4,123 1,500 1.0 6,043 4,952 1,073 1.0 

Yes 31 41 10 1.81 (1.11-2.94) 96 96 17 1.3 (0.97-1.75) 54 58 5 1.25 (0.81-1.93) 

Loss of job or retirement:              

 

0.7 
No 1,518 1,068 435 1.0 5,518 3,990 1,452 1.0 5,871 4,822 1,044 1.0 

Yes 59 54 23 1.38 (0.93-2.05) 254 231 65 1.26 (1.04-1.53) 226 190 35 1.15 (0.9-1.46) 

Business failure or loss of 

crop: 

             

 

0.05 No 1,502 1,061 430 1.0 5,526 4,031 1,460 1.0 5,939 4,904 1,055 1.0 

Yes 75 61 28 1.13 (0.79-1.61) 246 190 57 0.95 (0.78-1.16) 158 109 24 0.88 (0.67-1.16) 

Violence:              

0.11 
No 1,544 1,078 440 1.0 5,662 4,128 1,480 1.0 6,029 4,949 1,063 1.0 

Yes 32 44 18 2.07 (1.27-3.37) 110 93 37 1.06 (0.8-1.39) 68 64 16 1.21 (0.82-1.78) 

Major intra-family conflict:              

 

0.53 
No 1,465 995 405 1.0 5,393 3,786 1,361 1.0 5,683 4,462 965 1.0 

Yes 111 127 53 1.95 (1.45-2.6) 379 434 156 1.77 (1.52-2.06) 413 551 114 1.8 (1.54-2.12) 

Major personal 

injury/illness: 

             

 

0.096 No 1,453 1,022 427 1.0 5,291 3,893 1,436 1.0 5,452 4,492 994 1.0 

Yes 123 100 31 1.01 (0.75-1.35) 480 328 81 0.75 (0.65-0.88) 641 521 85 0.82 (0.71-0.95) 

Death of a family member:              

 

0.12 No 1,327 929 399 1.0 4,935 3,655 1,317 1.0 5,120 4,181 943 1.0 

Yes 249 193 59 1.05 (0.84-1.32) 836 566 200 0.86 (0.76-0.98) 973 832 136 0.98 (0.87-1.1) 

Death of a spouse:              
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No 1,574 1,115 454 1.0 5,709 4,156 1,493 1.0 5,926 4,815 1,044 1.0  

0.059 
Yes 3 7 4 4.11 (1.11-15.27) 62 63 24 1.28 (0.89-1.84) 168 197 35 1.25 (0.98-1.6) 

Other Stress:              

 

0.00056 
No 1,488 1,017 421 1.0 5,529 3,952 1,429 1.0 5,825 4,748 1,031 1.0 

Yes 87 105 37 2.25 (1.59-3.17) 240 269 87 1.77 (1.46-2.15) 264 264 48 1.32 (1.08-1.61) 

Work Stress:              

 

0.59 
Never 282 138 54 1.0 930 546 197 1.0 327 201 57 1.0 

Some of the time 752 450 195 1.59 (1.21-2.1) 1,908 1,215 481 1.53 (1.28-1.82) 476 288 91 1.03 (0.59-1.8) 

Several Periods/Permanent 253 256 94 3.21 (2.29-4.5) 536 552 192 2.64 (2.10-3.32) 80 87 27 2.26 (1.03-4.97) 

Home Stress:              

 

0.4 
Never 514 302 116 1.0 2,167 1,320 463 1.0 2,535 1,825 384 1.0 

Some of the time 909 620 256 1.32 (1.07-1.63) 3,007 2,238 809 1.32 (1.2-1.46) 3,017 2,534 560 1.32 (1.2-1.46) 

Several Periods/Permanent 155 198 75 2.49 (1.86-3.33) 598 643 221 1.97 (1.71-2.28) 533 628 127 1.84 (1.58-2.15) 

Financial Stress:              

 

<0.001 
Little/none 590 409 120 1.0 2,818 1,795 558 1.0 3,522 2,940 524 1.0 

Moderate 801 522 244 1.05 (0.87-1.26) 2,463 1,896 741 1.3 (1.18-1.43) 2,233 1,679 443 0.98 (0.88-1.08) 

High/Severe 187 189 83 1.43 (1.08-1.91) 490 512 193 1.85 (1.58-2.17) 341 370 104 1.31 (1.08-1.59) 
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eTable 9. Association of Stress Domains and Stroke (Sensitivity Analysis) 

 

Risk Factors Odds Ratio (95% CI) 

 Multivariate analysis1 

 All stroke Ischaemic stroke ICH 

General Stress1    

Never 1.0 1.0 1.0 

Some of the time 1.22 (1.14-1.29) 1.2 (1.12-1.29) 1.25 (1.09-1.43) 

Several Periods/Permanent 1.93 (1.77-2.1) 1.8 (1.64-1.98) 2.39 (1.99-2.89) 

Work Stress2    

Never 1.0 1.0 1.0 

Some of the time 1.21 (1.1-1.33) 1.23 (1.09-1.4) 1.95 (1.47-2.61) 

Several Periods/Permanent 2.23 (1.97-2.52) 2.07 (1.76-2.44) 5.2 (3.48-7.77) 

Home Stress3    

Never 1.0 1.0 1.0 

Some of the time 1.22 (1.15-1.29) 1.2 (1.12-1.28) 1.25 (1.1-1.42) 

Several Periods/Permanent 1.69 (1.55-1.86) 1.62 (1.47-1.8) 1.94 (1.59-2.38) 

Composite of Home and Work Stress4    

Neither 1.0 1.0 1.0 

Mild work or home stress 1.25 (1.1-1.42) 1.3 (1.1-1.54) 1.66 (1.25-2.2) 

Both mild 1.28 (1.14-1.44) 1.32 (1.13-1.54) 1.71 (1.33-2.19) 

One severe 2.12 (1.84-2.44) 2.04 (1.7-2.45) 3.44 (2.51-4.75) 

Both severe 2.74 (2.24-3.35) 2.38 (1.83-3.11) 5.46 (3.37-9.08) 

Financial Stress5    

Little/none 1.0 1.0 1.0 

Moderate 0.94 (0.88-0.99) 0.95 (0.89-1.01) 0.95 (0.83-1.07) 

High/Severe 1.12 (1.01-1.24) 1.16 (1.04-1.31) 1.03 (0.84-1.27) 

1Adjusted for age (and matched for sex and centre), occupation, wealth index, education and financial stress ; 2 

Adjusted for age (and matched for sex and centre), occupation, wealth index and education, home stress and financial 

stress. Included only those working ; 3 Adjusted for age (and matched for sex and centre), occupation, wealth index, 

education, work stress and financial stress ;  4 Adjusted for age (and matched for sex and centre), occupation, wealth 
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eFigure. Multivariate Logistic Regression Models (Conditional) 
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