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eTable 1. Characteristics of the surgically treated and control subjects at the matching and baseline examinations 
 
 Matching examination Baseline examination 

 Surgery Control  Surgery Control  

Variable 

Mean (SD) or 

% (n) Missing n 

Mean (SD) or 

% (n) Missing n p-value 

Mean (SD) or 

% (n) Missing n 

Mean (SD) or 

% (n) Missing n p-value 

Total, n 2010 0 2037   2010  2037   

MalesM,  % (n) 29.4 (590) 0 29.0 (590) 0 0.81 29.4 (590) 0 29.0 (590) 0 0.81 

FemalesM, % (n) 70.6 (1420) 0 71.0 (1447) 0  70.6 (1420) 0 71.0 (1447) 0  

Postmenopausal womenM, % (n) 31.8 (452) 0 35.5 (513) 0 0.04 37.2 (525) 7 41.3 (594) 8 0.03 

Age at examinationM, years 46.1 (5.8) 0 47.4 (6.1) 0 <0.001 47.2 (5.9) 0 48.7 (6.3) 0 <0.001 

           

Daily smokersM, % (n) 27.9 (560) 0 20.2 (412) 0 <0.001 25.8 (518) 2 20.8 (422) 10 <0.001 

DiabeticsM, % (n) 7.4 (148) 0 6.1 (125) 0 0.13 10.7 (215) 5 11.4 (230) 12 0.55 

Sleep apnea, % (n) 23.9 (476) 15 22.4 (450) 31 0.29 25.1 (493) 46 22.2 (441) 48 0.03 

Lipid lowering medic., % (n) 1.1 (22) 0 0.7 (15) 0 0.25 1.8 (36) 0 1.7 (34) 0 0.81 

Previous MI, % (n) 1.4 (29) 0 1.1 (22) 0 0.33 1.5 (31) 0 1.4 (29) 0 0.80 

Previous stroke, % (n) 0.7 (15) 0 0.9 (19) 0 0.61 0.7 (15) 0 1.1 (23) 0 0.25 

Previous stroke or MI, % (n) 2.2 (44) 0 1.9 (39) 0 0.58 2.3 (46) 0 2.4 (49) 0 0.84 

Previous cancer, % (n) 1.1 (23) 0 1.0 (20) 0 0.65 1.2 (25) 0 1.1 (22) 0 0.66 

           

WeightM, kg 119.2 (16.1) 0 116.9 (15.4) 0 <0.001 121.0 (16.6) 0 114.7 (16.5) 0 <0.001 

HeightM, m 168.9 (9.1) 0 169.0 (9.2) 0 0.68 168.9 (9.1) 0 169.0 (9.2) 0 0.64 

BMI, kg/m2 41.8 (4.4) 0 40.9 (4.3) 0 <0.001 42.4 (4.5) 0 40.1 (4.7) 0 <0.001 

Waist circumferenceM, cm 124.1 (10.7) 1 122.2 (10.1) 0 <0.001 125.8 (11.0) 5 120.2 (11.3) 0 <0.001 

Hip circumferenceM, cm 125.9 (9.7) 1 124.4 (9.3) 1 <0.001 127.1 (10.0) 6 123.2 (9.9) 0 <0.001 

Waist/hip ratio 1.0 (0.1) 1 1.0 (0.1) 1 0.17 1.0 (0.1) 6 1.0 (0.1) 0 <0.001 

Sagittal diameter, cm 28.4 (3.6) 2 27.9 (3.4) 1 <0.001 28.9 (3.7) 7 27.4 (3.7) 0 <0.001 

Neck circumference, cm 43.4 (4.4) 4 43.4 (4.2) 1 0.89 43.8 (4.4) 8 42.9 (4.3) 0 <0.001 

Upper arm circumference, cm 39.6 (3.8) 2 39.3 (3.6) 0 0.01 39.8 (3.8) 5 38.7 (3.8) 0 <0.001 

Thigh circumference, cm 74.9 (7.0) 1 74.1 (7.0) 2 <0.001 75.5 (7.5) 6 73.4 (7.5) 0 <0.001 
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Systolic blood pr.M, mm Hg 140.6 (18.7) 2 140.0 (18.0) 0 0.24 145.0 (18.8) 5 137.9 (18.0) 4 <0.001 

Diastolic blood pr., mmHg 87.5 (11.2) 3 87.1 (10.7) 3 0.31 89.9 (11.1) 6 85.1 (10.7) 7 <0.001 

Pulse pressure, mmHg 53.1 (13.4) 3 52.9 (13.1) 3 0.53 55.2 (14.1) 7 52.8 (13.0) 7 <0.001 

           

Glucose, mg/dl 91.1 (33.9) 0 91.1 (34.3) 1 0.99 93.3 (36.2) 8 89.0 (32.8) 4 <0.001 

Insulin, mU/liter 21.4 (14.4) 6 20.0 (12.6) 1 0.002 21.5 (13.7) 9 18.0 (11.4) 3 <0.001 

TriglyceridesM, mg/dl 196.9 (127.4) 2 189.9 (132.8) 0 0.09 199.3 (136.6) 4 178.6 (125.0) 2 <0.001 

Total cholesterolM, mg/dl 225.7 (43.3) 2 221.8 (41.6) 0 0.004 226.2 (43.4) 4 216.7 (40.8) 2 <0.001 

HDL cholesterol, mg/dl 52.4 (12.5) 69 52.4 (13.4) 37 0.87 52.2 (12.3) 87 52.1 (12.7) 60 0.84 

           

Uric acid, mg/dl 5926 (1354) 2 5892 (1362) 0 0.43 6038 (1342) 5 5922 (1343) 3 0.006 

ASAT, units/liter 24.9 (14.7) 0 24.9 (14.3) 0 0.95 25.6 (14.0) 3 23.6 (12.3) 2 <0.001 

ALAT, units/liter 35.9 (21.8) 0 36.1 (23.9) 0 0.84 37.8 (23.2) 4 33.8 (25.5) 2 <0.001 

ALP, units/liter 183.7 (51.4) 0 182.0 (51.7) 0 0.30 186.9 (50.7) 3 180.7 (52.0) 2 <0.001 

Bilirubin, mg/dl 540 (238) 0 557 (232) 0 0.02 556 (250) 4 581 (308) 2 0.006 

           

Current healthM, scores# 21.4 (6.1) 0 22.7 (6.2) 0 <0.001      

Monotony avoidanceM, scores# 22.5 (5.1) 0 22.6 (5.0) 0 0.53      

PsychastheniaM, scores# 23.9 (5.2) 0 23.2 (5.3) 0 <0.001      

Quantity of social supportM# 6.0 (2.4) 0 6.1 (2.5) 1 0.48      

Quality of social supportM# 4.3 (1.3) 0 4.3 (1.3) 0 0.55      

Stressful life eventsM# 2.5 (1.3) 0 2.4 (1.3) 0 0.09      
M indicates matching variable. To convert conventional units to SI-units, multiply the conventional units in the table with: 0.0259 for total and HDL cholesterol to get mmol/litre; 0.0113 for 
triglycerides to get mmol/litre; 0.0555 for glucose to get mmol/litre; 6.945 for insulin to get pmol/litre; 59.48 for uric acid to get µmol/L; and 17.1 for bilirubin to get µmol/L. HDL denotes 
high-density lipoprotein, ASAT, aspartate aminotransferase and ALAT alanine aminotransferase.  
# For psychosocial measurements,29 higher scores represent better current health (range of possible score values: 9-36), more of the personality traits monotony avoidance (range 10-40) 
and psychastenia (range 10-40), a higher quantity of social support (range 0-12), a better quality of social support (range 0-5), and a larger number of stressful life events (range 0-8).  
Monotony avoidance is a personality trait characterized by abnormal attempts to avoid routine and to seek change and action (i.e., thrill- or sensation-seeking behavior), and 
psychasthenia is characterized by tiredness, concentration and memory difficulties, and various sensations including palpitations.29 
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eTable 2. Univariable Cox proportional hazard analyses of cardiovascular events (acute 
myocardial infarction and stroke combined, whichever came first, a total of 433 events) in 
relation to baseline characteristics. Hazard ratios are calculated from models which are 
stratified by treatment group. For continues variables the hazard ratios are expressed per 
1 standard deviation difference at baseline.* 
 
 HR 95% CI p 

Gender, men (213 events) relative to women (220 events) 2.49 (2.06-3.01) <0.001 
Age, per 6 years 1.58 (1.44-1.74) <0.001 
Daily smoking, Yes (144 events) / No (289 events) 1.74 (1.42-2.13) <0.001 
    
Coexisting conditions    
   Self reported Diabetes Yes (104 events) / No (327 events) 2.99 (2.40-3.73) <0.001 
   Diagnosed Diabetes , Y (128 events) / N (305 events)   2.72 (2.21-3.35) <0.001 
   Previous myocardial infarction, Y (26 events) / N (407 events) 6.45 (4.26-9.78) <0.001 
   Previous stroke, Y (8 events) / N (425 events) 2.65 (1.27-5.51) 0.009 
   Previous myocardial infarction or stroke, Y (33 events) / N (400 events) 4.95 (3.41-7.17) <0.001 
   Atrial fibrillation, Y (5 events) / N (427 events) 2.38 (1.05-5.40) 0.04 
   Lipid lowering medications, Y (20 events) / N (413 events) 4.01 (2.54-6.34) <0.001 
   NSAID therapy, Y (68 events) / N (365 events) 2.12 (1.64-2.75) <0.001 
   Antidepressant therapy, Y (25 events) / N (408 events) 1.13 (0.75-1.69) 0.56 
   Antihypertensive medication, Y (188 events) / N (245 events) 2.07 (1.71-2.51) <0.001 
   Thrombosis inhibiting med. Y (6 events) / N (427 events) 3.08 (1.39-6.82) 0.005 
   Orlistat,+ Y (2 events) / N (431 events) 0.42 (0.11-1.71) 0.23 
Measurements of size    
   Weight, per 17 kg 1.16 (1.06-1.27) 0.001 
   Height, per 9 cm 1.30 (1.18-1.42) <0.001 
   BMI, per 5 kg/m2 0.93 (0.83-1.03) 0.17 
   Waist circumference, per 11 cm 1.22 (1.12-1.34) <0.001 
   Hip circumference, per 10 cm 0.84 (0.75-0.93) 0.002 
   WHR, per 0.076 units 1.56 (1.41-1.73) <0.001 
   Sagittal diameter, per 4 cm 1.28 (1.17-1.40) <0.001 
   Neck circumference, per 4 cm 1.40 (1.27-1.53) <0.001 
   Upper arm circumference, per 4 cm 0.91 (0.82-1.01) 0.09 
   Thigh circumference, per 8 cm 0.69 (0.62-0.77) <0.001 
    
Blood pressure    
   Systolic, per 19 mm Hg 1.54 (1.41-1.67) <0.001 
   Diastolic, per 11 mm Hg 1.48 (1.35-1.61) <0.001 
   Pulse pressure, per 14 mm Hg 1.35 (1.23-1.47) <0.001 
    
Laboratory values    
   Glucose, per 34.6 mg/dl 1.35 (1.27-1.44) <0.001 
   Insulin, per 13 mU/litre 1.21 (1.12-1.30) <0.001 
   Triglycerides, per 131.2 mg/dl 1.22 (1.16-1.29) <0.001 
   HDL, per 12.3 mg/dl 0.84 (0.75-0.93) 0.001 
   Total cholesterol, per 42.4 mg/dl 1.41 (1.30-1.53) <0.001 
   ApoB/ApoA1-ratio, per 0.28 units 1.42 (1.30-1.54) <0.001 
    
   Uric acid, per 1343 mg/dl 1.31 (1.20-1.43) <0.001 
   ASAT, per 13.2 units/liter  1.13 (1.06-1.21) <0.001 
   ALAT,  per 24.5 units/liter 1.07 (1.00-1.15) 0.06 
   ALP, per 51.4 units/liter 1.21 (1.12-1.31) <0.001 
   Bilirubin, per 281 mg/dl 1.01 (0.91-1.12) 0.83 



 

© 2012 American Medical Association. All rights reserved. 

    
Psycho-social scores#    
   Current health, per 6 score units 0.83 (0.76-0.92) <0.001 
   Monotony avoidance, per 5 scores units 1.00 (0.91-1.10) 0.97 
   Psychasthenia, per 5 scores units 1.09 (0.99-1.20) 0.08 
   Quantity of social support, per 2.4 score units 0.96 (0.87-1.05) 0.36 
   Quality of social support, per 1.3 score units 0.89 (0.82-0.97) 0.008 
   Stressful life events, per 1.3 score units 0.98 (0.89-1.07) 0.65 
    
*All calculations are based on baseline data, except for psycho-social scores, which are based on data from the matching 
examination (not available at baseline examination). Self reported diabetes: Answer YES to the question; “Do you have 
diabetes?” Diagnosed diabetes: Self reported diabetes medication and/or fasting blood glucose ≥ 6.1 mmol/litre 
(corresponding to fasting plasma glucose ≥ 7.0 mmol/litre).  
To convert conventional units to SI-units, multiply the conventional units in the table with: 0.0259 for total and HDL 
cholesterol to get mmol/litre; 0.0113 for triglycerides to get mmol/litre; 0.0555 for glucose to get mmol/litre; 6.945 for 
insulin to get pmol/litre; 59.48 for uric acid to get µmol/L; and 17.1 for bilirubin to get µmol/L. 
+ Orlistat is a weight loss drug based on lipase inhibition. 
# See ref29 and footnote to eTable 1. 
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eTable 3. Two-year weight change and risk of cardiovascular events from start of year 4 calculated separately for 
surgery and control subjects. Unadjusted and adjusted calculations are shown. 
 

2-year weight 

change, tertiles 

Mean weight 

change, kg (range) 

n 
HR  (95% CI) p 

 
HR adj.§ (95% CI) p 

SURGERY          

 1st  -44 (-123 to -33) 667 0.82 (0.57-1.18) 0.29  0.95 (0.63-1.44) 0.81 

 2nd -27 (-33 to -22) 661 0.94  (0.67-1.34) 0.75  1.15  (0.79-1.69) 0.47 

 3rd -14 (-22 to 11) 662 1 (ref)  - -  1 (ref)  - - 

CONTROL          

 1st  -8.4 (-59 to -1.6) 674 1.58 (1.13-2.22) 0.008  1.35 (0.95-1.92) 0.09 

 2nd -0.3 (-1.6 to 2.5) 674 1.40  (0.99-2.00) 0.06  1.32  (0.91-1.90) 0.14 

 3rd 7.6 (2.5 to 30.6) 669 1 (ref)  - -  1 (ref)  - - 
§ Adjusted for sex, age, MI or stroke before baseline, diabetes at baseline, smoking at baseline, lipid lowering medication or antihypertensive medication 
at baseline, and baseline levels of insulin, BMI, waist, hip, systolic blood pressure, total cholesterol, HDL cholesterol, and triglycerides. 
 
When weight change was considered as a continuous variable, the hazard ratios (per 10 kg weight change) became:  
Control group: unadjusted HR=0.88 (95% CI: 0.77-1.00), p=0.046, adjusted HR=0.98 (95% CI: 0.82-1.16), p=0.787. 
Surgery group: unadjusted HR=1.10 (95% CI: 0.99-1.23), p=0.085, adjusted HR=1.07 (95% CI: 0.95-1.20), p=0.281. 
Please observe that when weight change with its sign is considered as a continuous variable, a HR <1.0 indicates increased incidence and a HR>1.0 
indicates reduced incidence. Thus the analyses using weight change as a continuous variable ended up in the same results as in the table above. 
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11,453 standardized applications from potential participants sent to SOS

8966 applicants fulfilling age and weight - for - height criteria (self reported) 
obtained written information and a questionnaire to return

7593 subjects returning the questionnaire to SOS were offered a matching examination

6905 subjects completed the matching examination

Baseline examination of surgery group
2010 eligible subjects preferring surgery

constituted the surgery group

Baseline examination of control group
2037 contemporaneously group matched      

obese eligible subjects preferring non -surgical treatment

Information on vital status and MI in 
2006 patients (follow up 99.8%) 
including 11 emigrants

Information on vital status and MI in 2037 patients 
(follow up 100.0%) including 12 emigrants, one of which 
had died in MI

Social security number deleted on request (n=2).
Obtained secret social security number (n=1).
Health status unknown in living emigrant (n=1).

2487 subjects not eligible

1373 subjects did not return 
questionnaire

688 subjects did not show up for 
matching examination

1570 subjects not eligible or not interested

1288 eligible subjects not selected by the matching program

Matching

Information on vital status, MI and stroke in 
1993 patients (follow up 99.2%)

Information on vital status, MI and stroke in 2022 
patients (follow up 99.3%)

11 individuals emigrating up to Dec. 31, 2005, 
were censored at specific dates during spring 
2006 when they were latest contacted.
4 individuals emigrating after Dec. 31, 2005 were 
censored on the date of emigration.

5335 eligible subjects from matching examination

Dec. 31, 2005

Dec. 31, 2009

Repeated recruitment campaigns via mass media and at 480 Primary Health Care Centers in Sweden Sept. 1, 1987 – Jan. 31, 2001

11 individuals emigrating up to Dec. 31, 2005 
were censored at specific dates during spring 
2006 when they were latest contacted. 
2 individuals emigrating after Dec. 31, 2005 were 
censored on the date of emigration. 

These persons are censored at day 1 of follow-up.

eFigure 1. Flow scheme of SOS study. Observations from Sept. 1, 1987 to Dec 31, 2009 are covered. 
Grey boxes indicate non eligible subjects, drop outs or eligible patients not used for the study.
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eFigure 2. The unadjusted cumulative incidence of myocardial infarction (MI) in the SOS control and surgery group.
The incidence of MI is shown in this Kaplan-Meier plot. The incidence data are based on observations until Dec. 31, 2009. 
Follow-up time in the figure is truncated at 18 years, since number of persons at risk beyond this point was low. All persons are included 
in the calculation of hazard ratios. For baseline adjusted hazard ratios, please see Table 1 in main publication.
Incidence rates per 1000 person-years: fatal events surgery group: 0.74 (95% CI 0.49-1.12), control group 1.25 (95% CI 0.91-1.73); 
fatal and non-fatal events surgery group: 4.2 (95% CI 3.5-5.0), control group 4.7 (95% CI 4.0-5.6). 
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eFigure 3. The unadjusted cumulative incidence of stroke in the SOS control and surgery group.
The incidence of stroke (cerebral infarction plus intracerebral bleeding) is shown in this Kaplan-Meier plot. The incidence data are based on 
observations until Dec. 31, 2009. Follow-up time in the figure is truncated at 18 years, since number of persons at risk beyond this point was low. 
All persons are included in the calculation of hazard ratios. For baseline adjusted hazard ratios, please see Table 1 in main publication.
Incidence rates per 1000 person-years: fatal events surgery group: 0.20 (95% CI 0.09-0.45), control group 0.41 (95% CI 0.23-0.72); 
fatal and non-fatal events surgery group: 3.2 (95% CI 2.6-3.9), control group 3.8 (95% CI 3.2-4.6). 


