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eFigure 1.  Study timeline. Timeline of the interventions and assessments.  * Only musculoskeletal 

questionnaire. 
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eFigure 2.  Analysis of changes over time in physical activity and sedentary-time by subgroups.  Effect of 

Behavioral Intervention vs Standard Care on physical activity volume, light-intensity physical activity, 

moderate-to-vigorous-intensity physical activity, and sedentary-time (mean difference and 95% CI) 

according to age (< vs > 65 years), gender (males vs females), and type of diabetes treatment (non-insulin 

vs insulin).  The analyses are based on a mixed model for repeated measures, taking into account within-

participant correlation.  P for interaction for age, gender, and type of diabetes treatment: physical activity 

volume, .27, .52, and .39; light-intensity physical activity, .24, .47, and .53; moderate-to-vigorous-intensity 

physical activity, .55, .95, and .12; and sedentary-time, .14, .79, and .14, respectively.  Abbreviations: METs 

= metabolic equivalents. 
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eFigure 3.  Analysis of percentage of participants achieving pre-specified targets.  Percentage of 

participants achieving pre-specified targets for physical activity volume (A), light-intensity physical activity 

(B), moderate-to-vigorous-intensity physical activity (C), and sedentary-time (D) among Behavioral 

Intervention (red) vs Standard Care (blue) participants at year 1, 2, and 3. Abbreviations: METs = metabolic 

equivalents. 
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eFigure 4.  Scatterplots of pre- vs post-intervention data at the patient level.  Pre- and post-intervention 

values of physical activity volume (A), light-intensity physical activity (B), moderate-to-vigorous-intensity 

physical activity (C), and sedentary-time in individual Behavioral Intervention (red crosses) vs Standard Care 

(blue circles) participants. 
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eFigure 5.  Analysis of changes over time in other cardiovascular risk factors and scores.  Change over 

time in body weight (A), waist circumference (B), HDL cholesterol (C), LDL cholesterol (D), hs-CRP (E), eGFR 

(F), albumin:creatinine ratio (G), and UKPDS 10-year total (H) and fatal (I) stroke risk scores in Behavioral 

Intervention (red) vs Standard Care (blue) participants.  Data (mean [SEM]) were estimated on the basis of 

measurements taken at scheduled visits.  The analyses are based on a mixed model for repeated measures, 

taking into account within-participant correlation.  Between-group mean differences (95% Cis) over time 

and P values, calculated with a mixed model for repeated measures, are reported for each variable.  

Abbreviations: HDL = high density lipoprotein; LDL = low density lipoprotein; hs-CRP = high sensitivity-C-

reactive protein; eGFR = estimated glomerular filtration rate; UKPDS = United Kingdom Prospective 

Diabetes Study. 
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eFigure 6.  Post hoc analysis of changes over time in other accelerometer- and non-accelerometer-based 

measures.  Change over time in accelerometer wear time (A), sleeping time (B), accelerometer non-wear 

time in the awake state * (C), and accelerometer-based sedentary-time in Behavioral Intervention (red) vs 

Standard Care (blue) participants.  Data (mean [SEM]) were estimated on the basis of measurements taken 

at scheduled visits.  The analyses are based on a mixed model for repeated measures, taking into account 

within-participant correlation.  Between-group mean differences (95% Cis) over time and P values, 

calculated with a mixed model for repeated measures, are reported for each variable.  * Excluding time 

spent in physical activities that cannot be performed while wearing the accelerometer (e.g., swimming). 
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eFigure 7.  Post hoc analysis of change in hemoglobin A1c over time in individual with baseline values 

>8%.  Change over time in hemoglobin A1c in Behavioral Intervention (red) vs Standard Care (blue) 

participants with baseline values >8%.  Data (mean [SEM]) were estimated on the basis of measurements 

taken at scheduled visits.  The analyses are based on a mixed model for repeated measures, taking into 

account within-participant correlation.  Between-group mean difference (95% Ci) over time and P value, 

calculated with a mixed model for repeated measures, are reported.   
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eFigure 8.  Scatterplots of change in activity vs change in selected biological variables at the patient level.  

Change from baseline in physical activity volume or sedentary-time vs change from baseline in 

cardiorespiratory fitness (A, B), lower body strength (C, D), hemoglobin A1c (E, F) and systolic (G, H) and 

diastolic (I, J) blood pressure in individual Behavioral Intervention (red crosses) vs Standard Care (blue 

circles) participants. 
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eTable 1.  Baseline sociodemographic features, additional biochemical parameters, and prevalence of 

complications and treatments by study group. 

 Behavioral Intervention Standard Care 
Marital status, n (%)   
 Single  8 (5.3) 9 (6.0) 
 Married/cohabitant 127 (84.7) 120 (80.0) 
 Widowed/separated/divorced 15 (10.0) 21 (14.0) 
Cohabitation, n (%)   
 Alone 11 (7.3) 18 (12.0) 
 With parents 4 (2.7) 2 (1.3) 
 With spouse/offsprings 131 (87.3) 126 (84.0) 
 Other 4 (2.7) 4 (2.7) 
Schooling, n (%)   
 Primary school  37 (24.7) 46 (30.7) 
 Intermediate school 38 (25.3) 49 (32.7) 
 Secondary school 60 (40.0) 38 (25.3) 
 Degree 15 (10.0) 17 (11.3) 
Employment, n (%)   
 Employed 70 (46.7) 68 (45.3) 
 Retired 51 (34.0) 50 (33.3) 
 Housewife 26 (17.3) 28 (18.7) 
 Unemployed/student 3 (2.0) 4 (2.7) 
Alcohol intake, n (%)   
 No 54 (36.0) 54 (36.0) 
 Moderate  89 (59.3) 75 (50.0) 
 Intermediate  3 (2.0) 13 (8.7) 
 High  3 (2.0) 5 (3.3) 
 Previous  1 (0.7) 3 (2.0) 
First-degree relatives with diabetes, n (%) 116 (77.3) 119 (79.3) 
Insulin, µU∙ml-1 12.7 (12.9) 13.1 (12.0) 
C-peptide, ng∙ml-1 2.95 (2.05) 2.79 (1.53) 
HOMA-IR 4.43 (5.57) 4.54 (5.67) 
Fat mass, % 31.1 (10.3) 32.3 (10.0) 
Fat-free mass, kg 56.8 (11.5) 56.1 (11.2) 
White blood cells, n∙109∙l-1 7.45 (3.93) 7.31 (1.89) 
Aspartate aminotransferase, U∙l-1 29.6 (34.0) 29.0 (14.7) 
Alanine aminotransferase, U∙l-1 40.5 (58.7) 41.9 (22.8) 
γ-Glutamyl-transpeptidase, U∙l-1 36.4 (34.6) 38.7 (33.0) 
Creatine kinase, U∙l-1 93.5 (62.6) 104.0 (65.1) 
Uric acid, mg∙dl-1 5.49 (1.34) 5.27 (1.36) 
Blood urea nitrogen, mg∙dl-1 19.01 (5.86) 18.67 (6.07) 
Serum creatinine, mg∙dl-1 0.87 (0.25) 0.85 (0.24) 
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 Behavioral Intervention Standard Care 
Diabetic complications, n (%)   
 Retinopathy 20 (13.3) 29 (19.3) 
 Nephropathy 34 (22.7) 49 (32.7) 
 Neuropathy 19 (12.7) 33 (22.0) 
 Myocardial infarction 11 (7.3) 7 (4.7) 
 Stroke 1 (0.7) 1 (0.7) 
 Diabetic foot ulcer 2 (1.3) 2 (1.3) 
 Revascularization 13 (8.7) 11 (7.3) 
Medication   
Anti-hyperglycemic agents 134 (89.3) 141 (94.0) 
 Insulin 24 (16.0) 30 (20.0) 
 Insulin daily dose 46.2 (25.1) 48.5 (34.2) 
 Non-insulin agents 128 (85.3) 127 (84.7) 
 Metformin 114 (76.0) 112 (74.7) 
 Pioglitazone 16 (10.7) 24 (16.0) 
 Sulfonylureas 44 (29.3) 54 (36.0) 
 Repaglinide 14 (9.3) 22 (14.7) 
 DPP-4 inhibitors 35 (23.3) 43 (28.7) 
 GLP-1 receptor agonists 20 (13.3) 10 (6.7) 
 SGLT2 inhibitors 0 (0.0) 0 (0.0) 
Lipid-lowering agents 84 (56.0) 87 (58.0) 
 Statins 71 (47.3) 71 (47.3) 
 Ezetimibe 9 (6.0) 7 (4.7) 
 Fibrates 10 (6.7) 15 (10.0) 
 Omega-3 13 (8.7) 10 (6.7) 
Anti-hypertensive agents 105 (70.0) 114 (76.0) 
 ACE inhibitors 36 (24.0) 38 (25.3) 
 Angiotensin receptor blockers 60 (40.0) 65 (43.3) 
 Calcium-channel blockers 31 (20.7) 30 (20.0) 
 α-blockers  14 (9.3) 10 (6.7) 
 β-blockers 39 (26.0) 35 (23.3) 
 Diuretics 46 (30.7) 53 (35.3) 
Anti-platelet/anti-coagulant agents 63 (42.0) 63 (42.0) 

 
Values are number of cases (percentage), except for insulin daily dose (mean [SD]).  Abbreviations: HOMA-

IR = Homeostasis Model Assessment-Insulin Resistance; DPP-4 = dipeptidyl peptidase 4; GLP-1 = glucagon-

like peptide 1; SGLT2 = sodium-glucose transporter 2; ACE = angiotensin converting enzyme.  To convert 

insulin to pmol·l-1, multiply by 6.945; C-peptide to nmol·l-1, multiply by 0.333; uric acid to µmol·l-1, multiply 

by 59.48; BUN to mmol·l-1, multiply by 0.357; and creatinine to µmol·l-1, multiply by 88.4. 
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eTable 2.  Intention-to-treat analysis of changes from baseline to end-of-year 1 in primary and secondary outcomes in Behavioral Intervention vs Standard Care 

participants. 

 Behavioral Intervention Standard Care Behavioral Intervention 
vs Standard Care 

 Change end-of-year 1 
vs baseline (95% CI) P Change end-of-year 1 

vs baseline (95% CI) P Mean difference 
(95% CI) P 

Primary outcomes       
Physical activity volume, METS-
hour∙week-1 2.9 (2.5 to 3.4) <.001 0.4 (-0.0 to 0.8) .08 2.5 (1.9 to 3.1) <.001 

Light-intensity physical activity, 
hours∙day-1 0.8 (0.6  to 0.9) <.001 0.1 (-0.0 to 0.3) .16 0.7 (0.4 to 0.9) <.001 

Moderate-to vigorous-intensity 
physical activity, min∙day-1 8.1 (7.0 to 9.2) <.001 1.3 (0.2 to 2.4) .02 6.8 (5.2 to 8.4) <.001 

Sedentary-time, hours∙day-1 -0.9 (-1.0 to -0.7) <.001 -0.2 (-0.3 to -0.0) .02 -0.7 (-0.9 to -0.5) <.001 
Secondary outcomes       
Cardiorespiratory fitness, ml∙min-

1∙kg-1 3.9 (3.4 to 4.4) <.001 2.5 (2.0 to 3.0) <.001 1.4 (0.7 to 2.1) .001 

Upper body strength, Nm 2.0 (-2.1 to 6.0) .34 -8.9 (-13.0 to -4.9) <.001 10.9 (5.2 to 16.6) .001 
Lower body strength, Nm 28.8 (25.4 to 32.2) <.001 9.8 (6.4 to 13.2) <.001 19.0 (14.2 to 23.8) <.001 
Flexibility, cm -1.5 (-1.9 to -1.1) <.001 -0.5 (-0.9 to -0.1) .02 -1.0 (-1.6 to -0.5) .001 
Hemoglobin A1c, % -0.35 (-0.56 to -0.14) .001 -0.05 (-0.26 to 0.15) .61 -0.29 (-0.59 to -0.00) .05 
Fasting plasma glucose, mg∙dl-1 -0.7 (-10.3 to 8.9) .89 5.0 (-4.5 to 14.6) .30 -5.7 (-19.3 to 7.8) .41 
Body weight, kg -0.6 (-1.2 to 0.1) .08 -0.1 (-0.8 to 0.5) .67 -0.4 (-1.3 to 0.5) .35 
Waist circumference, cm 0.3 (-1.8 to 2.4) .77 0.9 (-1.2 to 2.9) .39 -0.6 (-3.5 to 2.3) .69 
Triglycerides, mg∙dl-1 -12.5 (-31.5 to 6.5) .20 -0.9 (-19.9 to 18.1) .93 -11.6 (-38.5 to 15.3) .40 
Total cholesterol, mg∙dl-1 2.6 (-4.1 to 9.3) .44 -0.6 (-7.3 to 6.1) .86 3.2 (-6.2 to 12.7) .50 
HDL cholesterol, mg∙dl-1 -2.7 (-4.3 to -1.0) .002 -1.9 (-3.6 to -0.3) .02 -0.7 (-3.1 to 1.6) .54 
LDL cholesterol, mg∙dl-1 1.8 (-3.9 to 7.4) .54 -4.0 (-9.7 to 1.6) .16 5.8 (-2.2 to 13.8) .16 
Systolic blood pressure, mmHg -3.4 (-7.3 to 0.5) .09 -1.9 (-5.8 to 1.9) .32 -1.4 (-6.9 to 4.1) .61 
Diastolic blood pressure, mmHg -3.3 (-5.3 to -1.4) .001 -3.3 (-5.3 to -1.3) .001 -0.1 (-2.9 to 2.7) .97 
hs-CRP, mg∙l-1 -0.8 (-2.2 to 0.7) .28 -1.6 (-3.0 to -0.1) .03 0.8 (-1.3 to 2.8) .46 
eGFR, ml∙min-1∙1.73 m-2 -4.8 (-7.0 to -2.5) <.001 -6.2 (-8.4 to -4.0) <.001 1.5 (-1.7 to 4.6) .37 
Albumin:creatinine ratio, mg∙g-1 -34.5 (-71.8 to 2.9) .07 -0.2 (-37.5 to 37.0) .99 -34.2 (-87.0 to 18.5) .20 
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 Behavioral Intervention Standard Care Behavioral Intervention 
vs Standard Care 

 Change end-of-year 1 
vs baseline (95% CI) P Change end-of-year 1 

vs baseline (95% CI) P Mean difference 
(95% CI) P 

UKPDS CHD 10-year risk, % 1.4 (0.4 to 2.4) .009 1.7 (0.7 to 2.8) .001 -0.4 (-1.8 to 1.1) .63 
UKPDS fatal CHD 10-year risk, % 1.1 (0.3 to 2.0) .01 1.6 (0.7 to 2.5) .001 -0.4 (-1.7 to 0.8) .52 
UKPDS stroke 10-year risk, % 1.6 (1.1 to 2.1) <.001 2.0 (1.4 to 2.5) <.001 -0.4 (-1.1 to 0.4) .33 
UKPDS fatal stroke 10-year risk, % 0.2 (-0.0 to 0.4) .06 0.2 (0.1 to 0.4) .01 -0.1 (-0.3 to 0.2) .65 

 
Abbreviations: CI = confidence interval; METs = metabolic equivalents; HDL = high density lipoprotein; LDL = low density lipoprotein; hs-CRP = high sensitivity-C-
reactive protein; eGFR = estimated glomerular filtration rate; UKPDS = United Kingdom Prospective Diabetes Study; CHD = coronary heart disease.  SI 
conversion factors: To convert glucose to mmol·l-1, multiply by 0.0555; triglycerides to mmol·l-1, multiply by 0.0113; and total, HDL, and LDL cholesterol to 
mmol·l-1, multiply by 0.0259. 
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eTable 3.  Intention-to-treat analysis of changes from baseline to end-of-year 2 in primary and secondary outcomes in Behavioral Intervention vs Standard Care 

participants. 

 Behavioral Intervention Standard Care Behavioral Intervention 
vs Standard Care 

 Change end-of-year 2 
vs baseline (95% CI) P Change end-of-year 2 

vs baseline (95% CI) P Mean difference 
(95% CI) P 

Primary outcomes       
Physical activity volume, METS-
hour∙week-1 2.3 (1.7 to 2.9) <.001 -0.0 (-0.7 to 0.6) .88 2.4 (1.5 to 3.2) <.001 

Light-intensity physical activity, 
hours∙day-1 

0.6 (0.4 to 0.8) <.001 0.0 (-0.2 to 0.2) .94 0.6 (0.3 to 0.9) <.001 

Moderate-to vigorous-intensity 
physical activity, min∙day-1 6.3 (4.9 to 7.8) <.001 -0.2 (-1.6 to 1.2) .77 6.5 (4.5 to 8.6) <.001 

Sedentary-time, hours∙day-1 -0.7 (-0.9 to -0.5) <.001 -0.0 (-0.2 to 0.2) .81 -0.7 (-1.0 to -0.4) <.001 
Secondary outcomes       
Cardiorespiratory fitness, ml∙min-

1∙kg-1 3.2 (2.5 to 3.9) <.001 0.4 (-0.3 to 1.1) .26 2.8 (1.8 to 3.8) <.001 

Upper body strength, Nm -12.4 (-18.3 to -6.6) <.001 -20.8 (-26.6 to -15.0) <.001 8.4 (0.1 to 16.6) .05 
Lower body strength, Nm 30.7 (25.8 to 35.6) <.001 6.0 (1.2 to 10.9) .02 24.7 (17.8 to 31.6) <.001 
Flexibility, cm -1.1 (-1.7 to -0.5) .001 1.0 (0.4 to 1.6) .001 -2.1 (-2.9 to -1.3) <.001 
Hemoglobin A1c, % -0.30 (-0.57 to -0.04) .02 -0.08 (-0.35 to 0.18) .53 -0.22 (-0.59 to 0.15) .25 
Fasting plasma glucose, mg∙dl-1 -8.1 (-19.0 to 2.7) .14 -6.8 (-17.6 to 4.0) .22 -1.4 (-16.7 to 14.0) .86 
Body weight, kg -0.8 (-1.7 to 0.1) .07 -0.1 (-1.0 to 0.8) .82 -0.7 (-2.0 to 0.5) .26 
Waist circumference, cm -0.5 (-2.0 to 1.1) .55 1.0 (-0.5 to 2.6) .20 -1.5 (-3.7 to 0.7) .18 
Triglycerides, mg∙dl-1 -5.7 (-28.7 to 17.2) .62 -9.7 (-42.2 to 22.8) .56 -18.1 (-42.0 to 5.7) .14 
Total cholesterol, mg∙dl-1 0.5 (-7.5 to 8.4) .91 4.8 (-3.2 to 12.7) .24 -4.3 (-15.6 to 6.9) .45 
HDL cholesterol, mg∙dl-1 -3.5 (-5.7 to -1.4) .002 -2.8 (-4.9 to -0.6) .01 -0.7 (-3.8 to 2.3) .64 
LDL cholesterol, mg∙dl-1 -0.6 (-7.4 to 6.2) .86 0.9 (-5.9 to 7.6) .80 -1.5 (-11.1 to 8.1) .76 
Systolic blood pressure, mmHg -6.6 (-10.9 to -2.3) .003 -5.1 (-9.4 to -0.8) .02 -1.5 (-7.5 to 4.6) .64 
Diastolic blood pressure, mmHg -4.7 (-6.9 to -2.5) <.001 -5.4 (-7.5 to -3.2) <.001 0.7 (-2.4 to 3.7) .66 
hs-CRP, mg∙l-1 -1.5 (-3.1 to 0.1) .06 -1.6 (-3.1 to 0.0) .06 0.1 (-2.2 to 2.3) .96 
eGFR, ml∙min-1∙1.73 m-2 -4.7 (-7.7 to -1.7) .002 -4.1 (-7.1 to -1.2) .006 -0.5 (-4.7 to 3.7) .81 
Albumin:creatinine ratio, mg∙g-1 -26.1 (-73.1 to 21.0) .28 0.0 (-46.8 to 46.8) >.99 -26.1 (-92.4 to 40.2) .44 
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 Behavioral Intervention Standard Care Behavioral Intervention 
vs Standard Care 

 Change end-of-year 1 
vs baseline (95% CI) P Change end-of-year 1 

vs baseline (95% CI) P Mean difference 
(95% CI) P 

UKPDS CHD 10-year risk, % 2.6 (1.1 to 4.0) .001 3.9 (2.5 to 5.3) <.001 -1.4 (-3.4 to 0.7) .19 
UKPDS fatal CHD 10-year risk, % 2.4 (1.1 to 3.6) .001 3.5 (2.3 to 4.7) <.001 -1.1 (-2.9 to 0.7) .22 
UKPDS stroke 10-year risk, % 3.1 (2.3 to 3.8) <.001 4.2 (3.4 to 4.9) <.001 -1.1 (-2.1 to -0.1) .04 
UKPDS fatal stroke 10-year risk, % 0.3 (0.1 to 0.6) .01 0.4 (0.2 to 0.7) .001 -0.1 (-0.4 to 0.3) .62 

 
Abbreviations: CI = confidence interval; METs = metabolic equivalents; HDL = high density lipoprotein; LDL = low density lipoprotein; hs-CRP = high sensitivity-C-
reactive protein; eGFR = estimated glomerular filtration rate; UKPDS = United Kingdom Prospective Diabetes Study; CHD = coronary heart disease.  SI 
conversion factors: To convert glucose to mmol·l-1, multiply by 0.0555; triglycerides to mmol·l-1, multiply by 0.0113; and total, HDL, and LDL cholesterol to 
mmol·l-1, multiply by 0.0259. 
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eTable 4.  Intention-to-treat analysis of changes from baseline to end-of-year 3 in primary and secondary outcomes in Behavioral Intervention vs Standard Care 

participants. 

 Behavioral Intervention Standard Care Behavioral Intervention 
vs Standard Care 

 Change end-of-year 3 
vs baseline (95% CI) P Change end-of-year 3 

vs baseline (95% CI) P Mean difference 
(95% CI) P 

Primary outcomes       
Physical activity volume, METS-
hour∙week-1 1.3 (0.6 to 2.0) .001 -1.0 (-1.8 to -0.3) .005 2.3 (1.3 to 3.4) <.001 

Light-intensity physical activity, 
hours∙day-1 0.2 (-0.0 to 0.5) .06 -0.4 (-0.6 to -0.1) .002 0.6 (0.3 to 1.0) .001 

Moderate-to vigorous-intensity 
physical activity, min∙day-1 3.1 (1.5 to 4.7) .001 -0.6 (-2.2 to 1.0) .49 3.6 (1.4 to 5.9) .002 

Sedentary-time, hours∙day-1 -0.3 (-0.6 to -0.1) .007 0.4 (0.2 to 0.6) .001 -0.7 (-1.1 to -0.4) <.001 
Secondary outcomes       
Cardiorespiratory fitness, ml∙min-

1∙kg-1 2.7 (1.9 to 3.6) <.001 -0.8 (-1.7 to 0.0) .06 3.6 (2.3 to 4.8) <.001 

Upper body strength, Nm 0.2 (-7.0 to 7.3) .96 -21.3 (-28.4 to -14.3) <.001 21.5 (11.5 to 31.6) <.001 
Lower body strength, Nm 28.9 (22.9 to 34.8) <.001 -2.0 (-7.9 to 3.9) .505 30.9 (22.5 to 39.3) <.001 
Flexibility, cm 0.1 (-0.6 to 0.9) .70 2.5 (1.8 to 3.3) <.001 -2.4 (-3.4 to -1.4) <.001 
Hemoglobin A1c, % -0.27 (-0.56 to 0.02) .07 0.24 (-0.05 to 0.53) .11 -0.51 (-0.92 to -0.10) .02 
Fasting plasma glucose, mg∙dl-1 -6.9 (-18.0 to 4.2) .23 10.2 (-0.9 to 21.3) .07 -17.1 (-32.8 to -1.3) .03 
Body weight, kg -0.9 (-2.0 to 0.2) .10 0.1 (-1.0 to 1.2) .89 -1.0 (-2.5 to 0.6) .21 
Waist circumference, cm -0.5 (-2.8 to 1.9) .29 1.3 (-1.1 to 3.6) .69 -1.8 (-5.1 to 1.6) .30 
Triglycerides, mg∙dl-1 -19.5 (-44.1 to 5.1) .12 -0.7 (-25.3 to 23.9) .96 -18.8 (-53.6 to 16.0) .29 
Total cholesterol, mg∙dl-1 -0.1 (-8.5 to 8.4) .99 4.3 (-4.1 to 12.7) .31 -4.4 (-16.3 to 7.5) .47 
HDL cholesterol, mg∙dl-1 -2.1 (-4.6 to 0.4) .07 -2.3 (-4.7 to 0.2) .09 0.2 (-3.3 to 3.6) .93 
LDL cholesterol, mg∙dl-1 -2.1 (-9.3 to 5.1) .47 -2.7 (-9.9 to 4.5) .56 0.5 (-9.6 to 10.7) .92 
Systolic blood pressure, mmHg -7.2 (-11.6 to -2.9) .001 -2.2 (-6.6 to 2.1) .31 -5.0 (-11.2 to 1.2) .11 
Diastolic blood pressure, mmHg -5.7 (-7.9 to -3.5) <.001 -3.0 (-5.2 to -0.8) .008 -2.7 (-5.8 to 0.3) .08 
hs-CRP, mg∙l-1 -0.8 (-2.5 to 0.8) .59 -0.4 (-2.1 to 1.2) .31 -0.4 (-2.7 to 1.9) .74 
eGFR, ml∙min-1∙1.73 m-2 -6.0 (-9.5 to -2.6) .001 -6.8 (-10.3 to -3.4) <.001 0.8 (-4.1 to 5.7) .75 
Albumin:creatinine ratio, mg∙g-1 -14.7 (-66.4 to 36.9) .58 -12.3 (-64.0 to 39.5) .64 -2.5 (-75.6 to 70.6) .95 
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 Behavioral Intervention Standard Care Behavioral Intervention 
vs Standard Care 

 Change end-of-year 1 
vs baseline (95% CI) P Change end-of-year 1 

vs baseline (95% CI) P Mean difference 
(95% CI) P 

UKPDS CHD 10-year risk, % 3.3 (1.5 to 5.0) .001 6.5 (4.7 to 8.2) <.001 -3.2 (-5.6 to -0.8) .01 
UKPDS fatal CHD 10-year risk, % 3.3 (1.8 to 4.8) <.001 6.2 (4.7 to 7.7) <.001 -2.9 (-5.0 to -0.8) .008 
UKPDS stroke 10-year risk, % 4.7 (3.8 to 5.6) <.001 6.4 (5.5 to 7.3) <.001 -1.7 (-3.0 to -0.4) .01 
UKPDS fatal stroke 10-year risk, % 0.6 (0.3 to 0.9) .001 0.8 (0.5 to 1.1) <.001 -0.2 (-0.7 to 0.2) .29 

 
Abbreviations: CI = confidence interval; METs = metabolic equivalents; HDL = high density lipoprotein; LDL = low density lipoprotein; hs-CRP = high sensitivity-C-
reactive protein; eGFR = estimated glomerular filtration rate; UKPDS = United Kingdom Prospective Diabetes Study; CHD = coronary heart disease.  SI 
conversion factors: To convert glucose to mmol·l-1, multiply by 0.0555; triglycerides to mmol·l-1, multiply by 0.0113; and total, HDL, and LDL cholesterol to 
mmol·l-1, multiply by 0.0259. 
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eTable 5.  Per protocol analysis of changes from baseline to end-of-year 3 in primary and secondary outcomes in Behavioral Intervention vs Standard Care 

participants. 

 Behavioral Intervention Standard Care Behavioral Intervention 
vs Standard Care 

 Change end-of-year 3 
vs baseline (95% CI) P Change end-of-year 3 

vs baseline (95% CI) P Mean difference 
(95% CI) P 

Primary outcomes       
Physical activity volume, METS-
hour∙week-1 1.5 (0.7 to 2.2) .001 -1.1 (-1.8 to -0.3) .004 2.5 (1.5 to 3.6) <.001 

Light-intensity physical activity, 
hours∙day-1 0.3 (0.0 to 0.5) .02 -0.4 (-0.6 to -0.2) .001 0.7 (0.3 to 1.0) <.001 

Moderate-to vigorous-intensity 
physical activity, min∙day-1 3.2 (1.5 to 4.9) .001 -0.7 (-2.3 to 1.0) .41 3.9 (1.6 to 6.2) .001 

Sedentary-time, hours∙day-1 -0.4 (-0.6 to -0.1) .003 0.4 (0.2 to 0.7) .001 -0.8 (-1.1 to -0.5) <.001 
Secondary outcomes       
Cardiorespiratory fitness, ml∙min-

1∙kg-1 2.9 (2.0 to 3.8) <.001 -0.9 (-1.7 to 0.0) .06 3.8 (2.5 to 5.0) <.001 

Upper body strength, Nm 0.8 (-6.5 to 8.1) 0.83 -19.5 (-26.7 to -12.4) <.001 20.4 (10.2 to 30.6) .001 
Lower body strength, Nm 31.0 (25.0 to 37.0) <.001 -1.0 (-6.9 to 4.9) .74 32.0 (23.6 to 40.4) <.001 
Flexibility, cm 0.0 (-0.7 to 0.8) 0.97 2.5 (1.7 to 3.2) <.001 -2.5 (-3.5 to -1.4) <.001 
Hemoglobin A1c, % -0.23 (-0.53 to 0.06) .12 0.27 (-0.03 to 0.56) .08 -0.50 (-0.92 to -0.08) .02 
Fasting plasma glucose, mg∙dl-1 -12.8 (1.5 to 24.2) .03 7.5 (-18.9 to 4.0) .20 -20.3 (-36.4 to -4.2) .01 
Body weight, kg 0.2 (-0.9 to 1.3) .68 -0.8 (-1.9 to 0.3) .13 -1.1 (-2.6 to 0.5) .18 
Waist circumference, cm -0.1 (-2.5 to 2.3) .93 1.4 (-1.0 to 3.8) .26 -1.5 (-4.9 to 1.9) .39 
Triglycerides, mg∙dl-1 -16.0 (-41.5 to 9.4) .22 1.3 (-24.1 to 26.6) .92 -17.3 (-53.3 to 18.6) .35 
Total cholesterol, mg∙dl-1 0.8 (-7.7 to 9.3) .86 3.4 (-5.1 to 11.9) .44 -2.6 (-14.6 to 9.4) .67 
HDL cholesterol, mg∙dl-1 -2.1 (-4.6 to 0.4) .09 -2.8 (-5.2 to -0.3) .03 0.6 (-2.9 to 4.1) .72 
LDL cholesterol, mg∙dl-1 -1.7 (-9.0 to 5.7) .65 -3.5 (-10.8 to 3.8) .35 1.8 (-8.6 to 12.2) .73 
Systolic blood pressure, mmHg -7.4 (-11.9 to -3.0) .001 -2.8 (-7.3 to 1.6) .21 -4.6 (-10.8 to 1.7) .15 
Diastolic blood pressure, mmHg -5.3 (-7.5 to -3.1) <0.001 -3.3 (-5.5 to -1.1) .004 -2.0 (-5.2 to 1.1) .21 
hs-CRP, mg∙l-1 -0.08 (-0.25 to 0.09) .34 -0.03 (-0.20 to 0.13) .69 -0.05 (-0.28 to 0.19) .70 
eGFR, ml∙min-1∙1.73 m-2 -5.6 (-9.0 to -2.1) .002 -6.8 (-10.3 to -3.4) .001 1.3 (-3.6 to 6.2) .62 
Albumin:creatinine ratio, mg∙g-1 -20.0 (-73.8 to 33.7) .47 -1.5 (-55.2 to 52.3) .96 -18.5 (-94.6 to 57.5) .63 
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 Behavioral Intervention Standard Care Behavioral Intervention 
vs Standard Care 

 Change end-of-year 1 
vs baseline (95% CI) P Change end-of-year 1 

vs baseline (95% CI) P Mean difference 
(95% CI) P 

UKPDS CHD 10-year risk, % 3.4 (1.6 to 5.1) .001 6.5 (4.8 to 8.2) <.001 -3.1 (-5.6 to -0.7) .01 
UKPDS fatal CHD 10-year risk, % 3.4 (1.9 to 4.9) <.001 6.2 (4.7 to 7.7) <.001 -2.8 (-4.9 to -0.6) .01 
UKPDS stroke 10-year risk, % 4.7 (3.8 to 5.6) <.001 6.4 (5.5 to 7.3) <.001 -1.7 (-3.0 to -0.4) .01 
UKPDS fatal stroke 10-year risk, % 0.5 (0.2 to 0.8) .001 0.8 (0.5 to 1.1) <.001 -0.2 (-0.7 to 0.2) .29 

 

Abbreviations: CI = confidence interval; METs = metabolic equivalents; HDL = high density lipoprotein; LDL = low density lipoprotein; hs-CRP = high sensitivity-C-
reactive protein; eGFR = estimated glomerular filtration rate; UKPDS = United Kingdom Prospective Diabetes Study; CHD = coronary heart disease.  SI 
conversion factors: To convert glucose to mmol·l-1, multiply by 0.0555; triglycerides to mmol·l-1, multiply by 0.0113; and total, HDL, and LDL cholesterol to 
mmol·l-1, multiply by 0.0259. 
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eTable 6.  Post hoc site effect analysis by hierarchical modelling (with site as a random effect) vs mixed 

effects modeling (fixed effect) of changes from baseline in primary and secondary outcomes in Behavioral 

Intervention vs Standard Care participants. 

 

Variable 

Random effect Fixed effect 

Estimated mean 

(95% CI) 
P 

Estimated mean 

(95% CI) 
P 

Over time     

Physical activity volume, METS-
hour∙week-1 

3.3 (2.2 to 4.4) <.001 3.3 (2.2 to 4.4) <.001 

Light-intensity physical activity, 
hours∙day-1 

0.8 (0.5 to 1.1) <.001 0.8 (0.5 to 1.1) <.001 

Moderate-to vigorous-intensity 
physical activity, min∙day-1 

6.4 (5.5 to 7.8) <.001 6.4 (5.0 to 7.8) <.001 

Sedentary-time, hours∙day-1 -0.8 (-1.1 to -0.5) <.001 -0.8 (-1.0 to -0.5) <.001 

At end-of year 1     

Physical activity volume, METS-
hour∙week-1 

2.5 (1.9 to 3.1) <.001 2.5 (1.9 to 3.1) <.001 

Light-intensity physical activity, 
hours∙day-1 

0.7 (0.5 to 0.9) <.001 0.7 (0.4 to 0.9) <.001 

Moderate-to vigorous-intensity 
physical activity, min∙day-1 

6.8 (5.2 to 8.4) <.001 6.8 (5.2 to 8.4) <.001 

Sedentary-time, hours∙day-1 -0.7 (-0.9 to -0.5) <.001 -0.7 (-0.9 to -0.5) <.001 

At end-of year 2     

Physical activity volume, METS-
hour∙week-1 

2.4 (1.5 to 3.3) <.001 2.4 (1.5 to 3.2) <.001 

Light-intensity physical activity, 
hours∙day-1 

0.6 (0.3 to 0.9) <.001 0.6 (0.3 to 0.9) <.001 

Moderate-to vigorous-intensity 
physical activity, min∙day-1 

6.5 (4.5 to 8.5) <.001 6.5 (4.5 to 8.6) <.001 

Sedentary-time, hours∙day-1 -0.7 (-1.0 to -0.4) <.001 -0.7 (-1.0 to -0.4) <.001 

At end-of year 3     

Physical activity volume, METS-
hour∙week-1 

2.3 (1.3 to 3.3) <.001 2.3 (1.3 to 3.4) <.001 

Light-intensity physical activity, 
hours∙day-1 

0.6 (0.3 to 0.9) <.001 0.6 (0.3 to 1.0) .001 

Moderate-to vigorous-intensity 
physical activity, min∙day-1 

3.6 (1.3 to 5.9) <.001 3.6 (1.4 to 5.9) .002 

Sedentary-time, hours∙day-1 -0.7 (-1.0 to -0.4) <.001 -0.7 (-1.1 to -0.4) <.001 

 

Abbreviations: CI = confidence interval; METs = metabolic equivalents. 
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eTable 7.  Medication use throughout the study in Behavioral Intervention vs Standard Care participants. 

 

Medication Study group 
Month 

0 4 8 12 16 20 24 28 32 36 

N 

Behavioral 

Intervention 

150 150 143 143 140 136 133 133 133 133 

Standard Care 150 150 146 144 144 140 139 134 134 134 

Glucose-

lowering 
           

Any 

Behavioral 

Intervention 
134 (89.3) 133 (88.7) 130 (90.9) 130 (90.9) 127 (90.7) 125 (91.9) 123 (92.5) 125 (94.0) 125 (94.0) 125 (94.0) 

Standard Care 141 (94.0) 145 (96.7) 141 (96.6) 140 (97.2) 140 (97.2) 136 (97.1) 135 (97.1) 132 (98.5) 132 (98.5) 132 (98.5) 

0 

Behavioral 

Intervention 
16 (10.7) 17 (11.3) 13 (9.1) 13 (9.1) 13 (9.3) 11 (8.1) 10 (7.5) 8 (6.0) 8 (6.0) 8 (6.0) 

Standard Care 9 (6.0) 5 (3.3) 5 (3.4) 4 (2.8) 4 (2.8) 4 (2.9) 4 (2.9) 2 (1.5) 2 (1.5) 2 (1.5) 

1 

Behavioral 

Intervention 
46 (30.7) 44 (29.3) 43 (30.1) 43 (30.1) 41 (29.3) 43 (31.6) 42 (31.6) 43 (32.3) 43 (32.3) 43 (32.3) 

Standard Care 44 (29.3) 45 (30.0) 42 (28.8) 42 (29.2) 42 (29.2) 39 (27.9) 37 (26.6) 33 (24.6) 33 (24.6) 33 (24.6) 

2 

Behavioral 

Intervention 
49 (32.7) 49 (32.7) 49 (34.3) 50 (35.0) 48 (34.3) 45 (33.1) 45 (33.8) 41 (30.8) 39 (29.3) 39 (29.3) 

Standard Care 49 (32.7) 50 (33.3) 52 (35.6) 49 (34.0) 45 (31.3) 44 (31.4) 42 (30.2) 43 (32.1) 39 (29.1) 39 (29.1) 

3 
Behavioral 

Intervention 
33 (22.0) 33 (22.0) 31 (21.7) 30 (21.0) 31 (22.1) 29 (21.3) 29 (21.8) 35 (26.3) 36 (27.1) 36 (27.1) 



23 
 

Standard Care 39 (26.0) 41 (27.3) 39 (26.7) 39 (27.1) 42 (29.2) 42 (30.0) 44 (31.7) 41 (30.6) 43 (32.1) 43 (32.1) 

4 

Behavioral 

Intervention 
6 (4.0) 7 (4.7) 7 (4.9) 7 (4.9) 7 (5.0) 8 (5.9) 6 (4.5) 5 (3.8) 5 (3.8) 5 (3.8) 

Standard Care 9 (6.0) 9 (6.0) 8 (5.5) 10 (6.9) 11 (7.6) 11 (7.9) 12 (8.6) 14 (10.4) 14 (10.4) 14 (10.4) 

5 

Behavioral 

Intervention 

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.8) 1 (0.8) 2 (1.5) 2 (1.5) 

Standard Care 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.7) 3 (0.7) 3 (0.7) 
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Medication Study group 
Month 

0 4 8 12 16 20 24 28 32 36 

Insulin alone 

Behavioral 

Intervention 
6 (4.0) 6 (4.0) 6 (4.2) 6 (4.2) 6 (4.3) 7 (5.1) 6 (4.5) 6 (4.5) 6 (4.5) 6 (4.5) 

Standard Care 14 (9.3) 15 (10.0) 14 (9.6) 14 (9.7) 14 (9.7) 12 (8.6) 12 (8.6) 11 (8.2) 11 (8.2) 11 (8.2) 

Non-insulin 

alone 

Behavioral 

Intervention 
110 (73.3) 109 (72.7) 106 (74.1) 106 (74.1) 103 (73.6) 100 (73.5) 95 (71.4) 96 (72.2) 94 (70.7) 94 (70.7) 

Standard Care 111 (74.0) 112 (74.7) 111 (76.0) 110 (76.4) 111 (77.1) 109 (77.9) 108 (77.7) 102 (76.1) 96 (71.6) 96 (71.6) 

Combined 

Behavioral 

Intervention 
18 (12.0) 18 (12.0) 18 (12.6) 18 (12.6) 18 (12.9) 18 (13.2) 22 (16.5) 23 (17.3) 25 (18.8) 25 (18.8) 

Standard Care 16 (10.7) 18 (12.0) 16 (11.0) 16 (11.1) 15 (10.4) 15 (10.7) 15 (10.8) 19 (14.2) 25 (18.7) 25 (18.7) 

Insulin 

Behavioral 

Intervention 
24 (16.0) 24 (16.0) 24 (16.8) 24 (16.8) 24 (17.1) 25 (18.4) 28 (21.1) 29 (21.8) 31 (23.3) 31 (23.3) 

Standard Care 30 (20.0) 33 (22.0) 30 (20.5) 30 (20.8) 29 (20.1) 27 (19.3) 27 (19.4) 30 (22.4) 36 (26.9) 36 (26.9) 

Non-insulin 

agents 

Behavioral 

Intervention 
128 (85.3) 127 (84.7) 124 (86.7) 124 (86.7) 121 (86.4) 118 (86.8) 117 (87.9) 119 (89.5) 119 (89.5) 119 (89.5) 

Standard Care 127 (84.7) 130 (86.7) 127 (87.0) 126 (87.5) 126 (87.5) 124 (88.6) 123 (88.5) 121 (90.3) 121 (90.3) 121 (90.3) 

Metformin 

Behavioral 

Intervention 
114 (76.0) 114 (76.0) 110 (76.9) 109 (76.2) 105 (75.0) 102 (75.0) 99 (74.4) 101 (75.9) 100 (75.2) 100 (75.2) 

Standard Care 112 (74.7) 114 (76.0) 112 (76.7) 111 (77.1) 113 (78.5) 111 (79.3) 110 (79.1) 106 (79.1) 106 (79.1) 106 (79.1) 

Pioglitazone 

Behavioral 

Intervention 
16 (10.7) 15 (10.0) 14 (9.8) 14 (9.8) 14 (10.0) 14 (10.3) 14 (10.5) 13 (9.8) 14 (10.5) 14 (10.5) 

Standard Care 24 (16.0) 24 (16.0) 23 (15.8) 24 (16.7) 26 (18.1) 25 (17.9) 26 (18.7) 29 (21.6) 29 (21.6) 29 (21.6) 
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Sulfonylurea 

Behavioral 

Intervention 
44 (29.3) 44 (29.3) 41 (28.7) 42 (29.4) 42 (30.0) 39 (28.7) 36 (27.1) 39 (29.3) 39 (29.3) 39 (29.3) 

Standard Care 54 (36.0) 56 (37.3) 57 (39.0) 60 (41.7) 61 (42.4) 61 (43.6) 61 (43.9) 57 (42.5) 58 (43.3) 58 (43.3) 

Repaglinide 

Behavioral 

Intervention 
14 (9.3) 14 (9.3) 14 (9.8) 14 (9.8) 14 (10.0) 14 (10.3) 15 (11.3) 15 (11.3) 15 (11.3) 15 (11.3) 

Standard Care 22 (14.7) 21 (14.0) 18 (12.3) 16 (11.1) 17 (11.8) 16 (11.4) 16 (11.5) 19 (14.2) 20 (14.9) 20 (14.9) 
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Medication Study group 
Month 

0 4 8 12 16 20 24 28 32 36 

DPP-4 inhibitor 

Behavioral 

Intervention 
35 (23.3) 38 (25.3) 39 (27.3) 39 (27.3) 40 (28.6) 38 (27.9) 36 (27.1) 38 (28.6) 38 (28.6) 38 (28.6) 

Standard Care 43 (28.7) 46 (30.7) 45 (30.8) 46 (31.9) 43 (29.9) 43 (30.7) 46 (33.1) 46 (34.3) 44 (32.8) 44 (32.8) 

GLP-1 RA 

Behavioral 

Intervention 
20 (13.3) 20 (13.3) 20 (14.0) 19 (13.3) 19 (13.6) 20 (14.7) 19 (14.3) 19 (14.3) 18 (13.5) 18 (13.5) 

Standard Care 10 (6.7) 10 (6.7) 10 (6.8) 10 (6.9) 12 (8.3) 12 (8.6) 13 (9.4) 13 (9.7) 12 (9.0) 12 (9.0) 

SGLT2 inhibitor 

Behavioral 

Intervention 
0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.8) 1 (0.8) 4 (3.0) 4 (3.0) 

Standard Care 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.7) 2 (1.4) 2 (1.4) 3 (2.2) 6 (4.5) 6 (4.5) 

Lipid-lowering            

Any 

Behavioral 

Intervention 
84 (56.0) 85 (56.7) 81 (56.6) 83 (58.0) 80 (57.1) 79 (58.1) 78 (58.6) 81 (60.9) 81 (60.9) 81 (60.9) 

Standard Care 87 (58.0) 89 (59.3) 88 (60.3) 88 (61.1) 89 (61.8) 87 (62.1) 86 (61.9) 82 (61.2) 82 (61.2) 82 (61.2) 

0 

Behavioral 

Intervention 
66 (44.0) 65 (43.3) 62 (43.4) 60 (42.0) 60 (42.9) 57 (41.9) 55 (41.4) 52 (39.1) 52 (39.1) 52 (39.1) 

Standard Care 63 (42.0) 61 (40.7) 58 (39.7) 56 (38.9) 55 (38.2) 53 (37.9) 53 (38.1) 52 (38.8) 52 (38.8) 52 (38.8) 

1 

Behavioral 

Intervention 
68 (45.3) 70 (46.7) 68 (47.6) 70 (49.0) 68 (48.6) 67 (49.3) 66 (49.6) 69 (51.9) 69 (51.9) 69 (51.9) 

Standard Care 72 (48.0) 73 (48.7) 72 (49.3) 73 (50.7) 75 (52.1) 72 (51.4) 71 (51.1) 67 (50.0) 67 (50.0) 67 (50.0) 

2 
Behavioral 
Intervention 

13 (8.7) 12 (8.0) 10 (7.0) 10 (7.0) 9 (6.4) 9 (6.6) 9 (6.8) 8 (6.0) 8 (6.0) 8 (6.0) 
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Standard Care 14 (9.3) 15 (10.0) 15 (10.3) 14 (9.7) 13 (9.0) 13 (9.3) 13 (9.4) 13 (9.7) 13 (9.7) 13 (9.7) 

3 

Behavioral 

Intervention 
3 (2.0) 3 (2.0) 3 (2.1) 3 (2.1) 3 (2.1) 3 (2.2) 3 (2.3) 4 (3.0) 4 (3.0) 4 (3.0) 

Standard Care 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 2 (1.4) 2 (1.4) 2 (1.5) 2 (1.5) 2 (1.5) 

  



28 
 

Medication Study group 
Month 

0 4 8 12 16 20 24 28 32 36 

Statin 

Behavioral 

Intervention 
71 (47.3) 72 (48.0) 68 (47.6) 69 (48.3) 66 (47.1) 65 (47.8) 64 (48.1) 66 (49.6) 66 (49.6) 66 (49.6) 

Standard Care 71 (47.3) 73 (48.7) 72 (49.3) 72 (50.0) 73 (50.7) 71 (50.7) 71 (51.1) 70 (52.2) 70 (52.2) 70 (52.2) 

Ezetimibe 

Behavioral 

Intervention 
9 (6.0) 9 (6.0) 8 (5.6) 8 (5.6) 8 (5.7) 7 (5.1) 7 (5.3) 8 (6.0) 8 (6.0) 8 (6.0) 

Standard Care 7 (4.7) 8 (5.3) 8 (5.5) 8 (5.6) 7 (4.9) 9 (6.4) 9 (6.5) 9 (6.7) 9 (6.7) 9 (6.7) 

Fibrate 

Behavioral 

Intervention 
10 (6.7) 9 (6.0) 9 (6.3) 10 (7.0) 9 (6.4) 9 (6.6) 9 (6.8) 10 (7.5) 10 (7.5) 10 (7.5) 

Standard Care 15 (10.0) 15 (10.0) 15 (10.3) 14 (9.7) 14 (9.7) 14 (10.0) 13 (9.4) 10 (7.5) 10 (7.5) 10 (7.5) 

Omega 3 

Behavioral 

Intervention 
13 (8.7) 13 (8.7) 12 (8.4) 12 (8.4) 12 (8.6) 13 (9.6) 13 (9.8) 13 (9.8) 13 (9.8) 13 (9.8) 

Standard Care 10 (6.7) 10 (6.7) 10 (6.8) 10 (6.9) 10 (6.9) 10 (7.1) 10 (7.2) 10 (7.5) 10 (7.5) 10 (7.5) 

Anti-

hypertensive 
           

Any 

Behavioral 

Intervention 
105 (70.0) 106 (70.7) 100 (69.9) 101 (70.6) 98 (70.0) 95 (69.9) 93 (69.9) 96 (72.2) 96 (72.2) 96 (72.2) 

Standard Care 114 (76.0) 115 (76.7) 111 (76.0) 110 (76.4) 110 (76.4) 108 (77.1) 107 (77.0) 103 (76.9) 103 (76.9) 103 (76.9) 

0 

Behavioral 

Intervention 
45 (30.0) 44 (29.3) 43 (30.1) 42 (29.4) 42 (30.0) 41 (30.1) 40 (30.1) 37 (27.8) 37 (27.8) 37 (27.8) 

Standard Care 36 (24.0) 35 (23.3) 35 (24.0) 34 (23.6) 34 (23.6) 32 (22.9) 32 (23.0) 31 (23.1) 31 (23.1) 31 (23.1) 
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1 

Behavioral 

Intervention 
32 (21.3) 33 (22.0) 30 (21.0) 31 (21.7) 28 (20.0) 28 (20.6) 27 (20.3) 31 (23.3) 30 (22.6) 30 (22.6) 

Standard Care 41 (27.3) 41 (27.3) 38 (26.0) 38 (26.4) 37 (25.7) 34 (24.3) 33 (23.7) 32 (23.9) 32 (23.9) 32 (23.9) 

2 

Behavioral 

Intervention 
41 (27.3) 40 (26.7) 39 (27.3) 38 (26.6) 37 (26.4) 35 (25.7) 35 (26.3) 34 (25.6) 35 (26.3) 35 (26.3) 

Standard Care 38 (25.3) 38 (25.3) 37 (25.3) 37 (25.7) 37 (25.7) 37 (26.4) 37 (26.6) 36 (26.9) 35 (26.1) 35 (26.1) 

3 

Behavioral 

Intervention 
20 (13.3) 21 (14.0) 20 (14.0) 21 (14.7) 22 (15.7) 21 (15.4) 19 (14.3) 20 (15.0) 20 (15.0) 20 (15.0) 

Standard Care 27 (18.0) 28 (18.7) 28 (19.2) 28 (19.4) 29 (20.1) 30 (21.4) 30 (21.6) 27 (20.1) 28 (20.9) 28 (20.9) 

Medication Study group 
Month 

0 4 8 12 16 20 24 28 32 36 

4 

Behavioral 

Intervention 
9 (6.0) 9 (6.0) 8 (5.6) 8 (5.6) 8 (5.7) 8 (5.9) 9 (6.8) 8 (6.0) 8 (6.0) 8 (6.0) 

Standard Care 7 (4.7) 7 (4.7) 7 (4.8) 6 (4.2) 6 (4.2) 6 (4.3) 6 (4.3) 7 (5.2) 7 (5.2) 7 (5.2) 

5 

Behavioral 

Intervention 
2 (1.3) 2 (1.3) 2 (1.4) 2 (1.4) 2 (1.4) 2 (1.5) 2 (1.5) 3 (2.3) 3 (2.3) 3 (2.3) 

Standard Care 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 

6 

Behavioral 

Intervention 
1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.7) 1 (0.8) 0 (0.0) 0 (0.0) 0 (0.0) 

Standard Care 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

ACE-inhibitor 

Behavioral 

Intervention 
36 (24.0) 36 (24.0) 34 (23.8) 34 (23.8) 33 (23.6) 31 (22.8) 28 (21.1) 27 (20.3) 27 (20.3) 27 (20.3) 

Standard Care 38 (25.3) 38 (25.3) 37 (25.3) 37 (25.7) 37 (25.7) 37 (26.4) 37 (26.6) 36 (26.9) 36 (26.9) 36 (26.9) 
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ARB 

Behavioral 

Intervention 
60 (40.0) 61 (40.7) 58 (40.6) 58 (40.6) 57 (40.7) 56 (41.2) 57 (42.9) 58 (43.6) 58 (43.6) 58 (43.6) 

Standard Care 65 (43.3) 65 (43.3) 62 (42.5) 61 (42.4) 61 (42.4) 60 (42.9) 59 (42.4) 56 (41.8) 56 (41.8) 56 (41.8) 

CCB 

Behavioral 

Intervention 

31 (20.7) 32 (21.3) 30 (21.0) 30 (21.0) 30 (21.4) 29 (21.3) 29 (21.8) 29 (21.8) 30 (22.6) 30 (22.6) 

Standard Care 30 (20.0) 31 (20.7) 31 (21.2) 31 (21.5) 32 (22.2) 34 (24.3) 34 (24.5) 34 (25.4) 35 (26.1) 35 (26.1) 

β-blocker 

Behavioral 

Intervention 
39 (26.0) 39 (26.0) 37 (25.9) 38 (26.6) 38 (27.1) 36 (26.5) 36 (27.1) 36 (27.1) 36 (27.1) 36 (27.1) 

Standard Care 35 (23.3) 36 (24.0) 35 (24.0) 34 (23.6) 35 (24.3) 36 (25.7) 36 (25.9) 34 (25.4) 34 (25.4) 34 (25.4) 

Diuretic 

Behavioral 

Intervention 
46 (30.7) 46 (30.7) 44 (30.8) 45 (31.5) 45 (32.1) 44 (32.4) 43 (32.3) 43 (32.3) 43 (32.3) 43 (32.3) 

Standard Care 53 (35.3) 54 (36.0) 54 (37.0) 53 (36.8) 53 (36.8) 52 (37.1) 52 (37.4) 49 (36.6) 49 (36.6) 49 (36.6) 

 

Values are number of cases (percentage).  Abbreviations: DPP4 = dipeptidyl peptidase 4; GLP-1 RA = glucagon-like peptide 1 receptor agonist; SGLT2 = sodium-
glucose transporter 2; ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; CCB = calcium channel blocker. 
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eTable 8.  Insulin dosage throughout the study in Behavioral Intervention vs Standard Care participants. 

 

Users Study group 
Month 

0 4 8 12 16 20 24 28 32 36 

All 

Behavioral 

Intervention 

34.7 

(29.7) 

35.0 

(29.7) 

36.2 

(31.5) 

37.5 

(33.0) 

38.7 

(33.1) 

39.4 

(32.1) 

41.2 

(30.0) 

41.8 

(28.3) 

43.7 

(26.1) 

45.5 

(26.3) 

[32] [32] [32] [32] [31] [31] [31] [31] [31] [31] 

Standard 

Care 

33.0 

(36.2) 

37.3 

(36.8) 

36.5 

(34.3) 

37.6 

(35.3) 

36.6 

(34.0) 

37.0 

(37.2) 

37.5 

(36.4) 

39.2 

(33.9) 

43.4 

(30.1) 

45.1 

(28.9) 

[44] [44] [41] [41] [41] [39] [39] [37] [37] [37] 

From baseline 

Behavioral 

Intervention 

46.2 

(25.1) 

46.6 

(25.0) 

48.2 

(27.0) 

50.0 

(28.5) 

51.6 

(28.5) 

51.4 

(28.2) 

50.9 

(28.1) 

50.0 

(27.6) 

50.3 

(27.0) 

51.4 

(27.5) 

[24] [24] [24] [24] [23] [23] [23] [23] [23] [23] 

Standard 

Care 

48.5 

(34.2) 

51.5 

(35.0) 

51.1 

(30.7) 

52.5 

(31.5) 

50.9 

(30.3) 

52.8 

(34.2) 

53.5 

(32.5) 

53.6 

(31.7) 

53.6 

(31.3) 

53.7 

(30.1) 

[30] [30] [28] [28] [28] [27] [27] [25] [25] [25] 

During follow-up 
Behavioral 

Intervention 

0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 1.5 (4.2) 4.8 (8.8) 
13.5 

(13.6) 

18.3 

(13.5) 
24.8 (8.1) 

28.6 

(11.9) 

[8] [8] [8] [8] [8] [8] [8] [8] [8] [8] 
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Standard 

Care 

0.0 (0.0) 6.7 (15.9) 5.1 (15.5) 5.5 (17.2) 5.8 (16.9) 1.5 (5.2) 1.5 (5.2) 9.3 (10.9) 
22.1 

(10.4) 

22.1 

(15.6) 

[14] [14] [13] [13] [13] [12] [12] [12] [12] [12] 

 

Data are mean (SD) [number of cases].  
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eTable 9.  Adverse events by study group. 

 
 Behavioral Intervention Standard Care 
Outside theoretical and practical sessions   
Elective surgery 13 14 
 Arthroscopic knee surgery 2 1 
 Knee/hip joint replacement 2 3 
 Percutaneous coronary revascularization 1 3 
 Percutaneous lower limb revascularization 2 2 
 Cataract surgery 3 2 
 Inguinal hernia repair 2 1 
 Varicose vein surgery 1 1 
 Total thyroidectomy 0 1 
Medical conditions 26 38 
 Accidental bone fracture 1 2 
 Atrial fibrillation 1 1 
 Acute myocardial infarction 2 3 
 Stroke 1 1 
 Lower respiratory tract infection 4 6 
 Upper respiratory tract infection 3 2 
 Cancer 2 8 
 Major depression 1 3 
 Severe hypoglycemic episode 11 12 
Deaths 2 7 
 From cancer 1 4 
 From cardiovascular disease  1 3 
Total  41 59 
During theoretical and practical sessions   
 Severe hypoglycemic episode 0 NA 
 Mild hypoglycemic episode 8 NA 
 Tachycardia/arrhythmia 3 NA 
 Musculoskeletal injury/discomfort 19 NA 
Total  30 NA 

 
Values are number of cases.  Abbreviations: NA = not applicable.  Arthroscopic keen surgery was due to 

anterior cruciate ligament rupture (one case, due to home accident) and meniscus rupture (two cases, due 

to home accident and chondropathy).  Knee/hip joint replacement included one case of hip replacement 

and 3 cases of knee replacement, due to arthrosis, plus one case of knee replacement for tibial plataeu 

fracture due to car accident.  Accidental bone fracture included a wrist fracture, due to work accident, a 

humerus fracture, due to home accident, and multiple fractures, due to car accident.  Musculoskeletal 

disturbances during sessions resulted in temporary inability to exercise. 


