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Online-Only Supplemental Material 

SUPPLEMENTARY MATERIALS 

Dietary Assessment 

All data from food diaries were entered into national nutrient analysis software i.e., Dankost 
Pro (Denmark), AivoDiet (Finland), Mijn Eetmeter (the Netherlands), Nutritics (the U.K.), 
Dial (Spain), Nutrition Calculation (Bulgaria), and Foodworks (Australia and New Zealand) 
for further calculation. 

Ascertainment of type 2 diabetes and cardiovascular disease incidence 

Type 2 Diabetes was diagnosed based on the World Health Organization criteria (1): 1) an 
oral glucose tolerance test (75 g of glucose) with fasting plasma glucose>7.0 mmol/L and/or 
2-h postprandial plasma glucose≥11.1 mmol/L, or 2) type 2 diabetes diagnosed by a medical 
doctor using random plasma glucose≥11.1 mmol/L in the presence of symptoms of diabetes, 
an oral glucose tolerance test or HbA1c. Cardiovascular disease (CVD) was identified via 
self-reported serious adverse events and coded according to the World Health Organization 
International Classification of Diseases (ICD-10). 

Statistical Analysis 

Descriptive statistics were used to summarize characteristics for participants with available 
data, completers, and non-completers. The normality of the data was examined graphically 
using histograms and p-p plots. Continuous variables with approximately normal and non-
normal distributions and categorical variables were presented as means ± standard deviation, 
median (25th, 75th percentiles), and counts and frequencies, respectively. Difference between 
completers and non-completers in characteristics was assessed by t-test for approximately 
normally-distributed variables, Wilcoxon non-parametric test for non-normally-distributed 
variables, and Chi-square test for categorical variables. 

To best represent the long-term dietary and physical activity patterns of participants during 
WLM, a cumulative average method based on all available measurements of self-reported 
diet, protein intake from urinary nitrogen, and accelerometry-measured physical activity was 
used. In this calculation, the 26-week self-reported diet was related to yearly changes in 
anthropometric outcomes, body composition, and markers of glycemic status from 8 to 26 
weeks (supplemental table 2); the average of the 26- and 52-week self-reported diets was 
related to yearly changes in weight and glycemic status-related outcomes from 8 to 52 weeks; 
the average of the 26-, 52-, and 104-week self-reported diets was related to yearly changes in 
weight and glycemic status-related outcomes from 8 to 104 weeks; the average of the 26-, 
52-,104, and 156-week self-reported diets was related to yearly changes in weight and 
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glycemic status-related outcomes from 8 to 156 weeks. Cumulative average protein intake 
from urinary nitrogen and accelerometry-measured physical activity were calculated using 
the same method as diet. 

In the above calculation, 26-week diet and physical activity was used to estimate the average 
self-reported dietary intake, protein intake from urinary nitrogen, and accelerometry-
measured physical activity from 8 to 26 weeks, taking into account that: 1) dietary diaries 
were not collected at 8 weeks, ie, the end of phase 1 because dietary instruction in each arm 
had not started; and 2) we hypothesized that dietary intake did not change much at the start of 
WLM, ie, from 8 to 16 weeks, because participants were still being given the dietary 
composition and food choice guidance eg, daily eating plans and cook books (2). By 26 
weeks, we assumed their diet would closest to the target of each arm. In addition, a total of 17 
group visits, with decreasing frequency as the study progresses, were held throughout the trial 
to improve diet and physical activity modification (3). High-frequency lifestyle modification 
visits (6 visits) were conducted from 8 to 26 weeks to improve compliance. 

Time-dependent Cox non-proportional-hazard regression models were used to evaluate the 
association of Gl, GL, and fiber with type 2 diabetes or CVD incidence. The models were 
adjusted for the same confounders, except for weight-related or glycemic outcomes at 8 
weeks, in the linear mixed models. 
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Supplementary Table 1  Glycemic index (GI) databases  

Intervention center GI database 
Denmark  
(University of Copenhagen) 

The GI data were derived from a number of sources, including Diogenes GI 
Table–Danish foods, PREVIEW generic GI list* and www.glycemicindex.com 

Finland  
(University of Helsinki) 

The GI data were derived from the databases in following hierarchy: 
a. The National (Finnish) GI Database produced by National Institute for Health 
and Welfare 
b. PREVIEW generic GI list 
c. University of Sydney online GI database: www.glycemicindex.com/index.php 
d. Other published GI values available 

The Netherlands  
(University of Maastricht) 

The GI data were derived from PREVIEW generic GI list, GI Foundation GI 
database†, University of Sydney online GI database, and Other published GI 
values available 

The U.K.  
(University of Nottingham) 

The GI data were derived from the local database Diogenes GI Table–UK foods, 
then the PREVIEW generic GI list, then other resources with the exception of the 
University of Sydney online GI database and GIF databases 

Spain  
(University of Navarra) 

The GI data were calculated automatically by the software, using the GI data 
from the GI Foundation as source 

Bulgaria  
(Medical University of Sofia) 

The GI data were derived from the local database Diogenes GI Table–UK and 
Greece foods, PREVIEW generic GI list, GI Foundation GI database, University 
of Sydney online GI database, and other resources 

Australia  
(University of Sydney) 

The GI data were derived from University of Sydney online GI database 

New Zealand 
(University of Auckland) 

The GI data were derived from University of Sydney online GI database 

*The generic food list includes GI values for 150 food items that are considered the same from country to 
country. Using this generic food list can increase consistency within the cohorts. †The GI Foundation GI 
database is an Australian database consisting of 5,650 food items, that is more subjective because many foods 
were never tested and therefore assigned a value that was considered appropriate, albeit by two experts in the 
area.  
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Supplementary Table 2  Calculations for cumulative average dietary intake, physical activity, yearly changes 
in body weight and markers of glycemic status, and tertiles of dietary glycemic index (GI), glycemic load (GL), 
and fiber 

Intervals 

Cumulative average 
dietary intake and 

protein intake from 
urinary nitrogen  

Cumulative average 
physical activity 

Yearly changes in 
body weight and 

markers of glycemic 
status 

Tertiles of GI, GL, and fiber 

8–26 weeks Values at 26 weeks Values at 26 weeks 
Values at 26 weeks - 

values at 8 weeks 

The division of tertiles was 
based on cumulative 

average GI, GL, and fiber at 
8–26 weeks 

8–52 weeks 
(Values at 26 weeks 

+ values at 52 
weeks)/2 

(Values at 26 weeks 
+ values at 52 

weeks)/2 

Values at 52 weeks - 
values at 8 weeks 

The division of tertiles was 
based on cumulative 

average GI, GL, and fiber 
from 8–52 weeks 

8–104 weeks 

(Values at 26 weeks 
+ values at 52 weeks 

+ values at 104 
weeks)/3 

(Values at 26 weeks 
+ values at 52 weeks 

+ values at 104 
weeks)/3 

Values at 104 weeks 
- values at 8 weeks 

The division of tertiles was 
based on cumulative 

average GI, GL, and fiber 
from 8–104 weeks 

8–156 weeks  

(Values at 26 weeks 
+ values at 52 weeks 

+ values at 104 
weeks + values at 

156 weeks)/4 

(Values at 26 weeks 
+ values at 52 weeks 

+ values at 104 
weeks + values at 

156 weeks)/4 

Values at 156 weeks 
- values at 8 weeks 

The division of tertiles was 
based on cumulative 

average GI, GL, and fiber 
from 8–156 weeks 
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Supplementary Table 3  Hazard ratios (HR and 95% CI) for type 2 diabetes and cardiovascular disease 
according to glycemic index (GI), glycemic load (GL), and fiber (n=1279) 

 GI GL Fiber 
 HR (95% CI)* P-value HR (95% CI)* P-value HR (95% CI)* P-value 
Type 2 diabetes 
Model 1 1.32 (0.63, 2.77) 0.463 1.00 (0.78, 1.28) 0.999 0.85 (0.48, 1.51) 0.575 
Model 2 2.81 (0.81, 9.68) 0.103 3.41 (1.02, 11.37) 0.046 0.28 (0.06, 1.31) 0.106 
Model 3 2.69 (0.77, 9.40) 0.122 3.24 (0.94, 11.10) 0.062 0.28 (0.06, 1.36) 0.114 
Cardiovascular disease 
Model 1 0.55 (0.21, 1.49) 0.241 1.00 (0.78, 1.28) 0.491 0.73 (0.31, 1.72) 0.474 
Model 2 0.34 (0.10, 1.14) 0.081 0.38 (0.12, 1.19) 0.097 1.57 (0.11, 22.63) 0.739 
Model 3 2.70 (0.47, 15.50) 0.107 0.40 (0.13, 1.30) 0.129 1.67 (0.13, 22.03) 0.698 

Analyses were performed using a time-dependent Cox non-proportional-hazard regression model. Model 1 was 
adjusted for age, sex, ethnicity, BMI at 8 weeks, and intervention center. Model 2 was additionally adjusted for 
accelerometry-measured physical activity and self-reported energy intake (kcal·day-1) and dietary components 
including percentage of energy from fat, protein, carbohydrate or fiber, and alcohol (all in E%). Model 3 was 
additionally adjusted for changes in body weight. *HR per 10-unit increment in GI or 20-unit increment in GL 
or 10-g·day-1 increment in fiber.  
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Supplementary Figure 1  Study flow diagram. *A total of 2,224 participants started the weight loss and 1,857 
started weight-loss maintenance phases, but one withdrew consent and requested data deletion. †115 completers 
with unavailable GI and fiber data and/or implausible energy intake data (<600 or >3,500 kcal·day-1 for women 
and <800 or >4,200 kcal·day-1 for men) were excluded. ‡578 participants entering weight-loss maintenance 

Not eligible (n=10,139) 

2,022 Attended at 8 weeks 

1,627 Attended at 26 weeks 

1,381 Attended at 52 weeks 

1,093 Attended at 104 weeks 

962 Attended at 156 weeks 

1,243 Attended at 78 weeks 

 

Screened individuals (n=5,472) 

Individuals eligible for weight 

loss phase (n=2,326) 

Pre-screened individuals (n=15,611) 

Individuals being randomized to 

one of the four groups, attending 

at baseline and starting weight 

loss phase (n=2,223)* 

Complete-case analysis: 847 participants† 

Available-case analysis: 1,279 participants‡ 

 

Individuals eligible for weight-

loss maintenance phase 

(n=1,856)* 



7 
 

phase with unavailable GI and fiber data and/or implausible energy intake data (<600 or >3,500 kcal·day-1 for 
women and <800 or >4,200 kcal·day-1 for men).   



8 
 

 
Supplementary Figure 2  Heatmap of longitudinal associations of cumulative average glycemic index (GI), 
glycemic load (GL), and fiber intake with yearly weight regain and changes in markers of glycemic status 
during weight-loss maintenance, stratified by age, sex, ethnicity, BMI at the start of weight-loss maintenance (8 
weeks), accelerometry-measured physical activity, and self-reported dietary intake. Analyses were performed 
using a linear mixed model with repeated measurements adjusted for age, sex, ethnicity, anthropometric 
outcomes or body composition or markers of glycemic status at 8 weeks, BMI at 8 weeks, time-varying 
accelerometry-measured physical activity and time-varying self-reported energy intake (kcal·day-1) and dietary 
components including percentage of energy from fat, protein, fiber, and alcohol (all in E%) as fixed effects and 
intervention center and participant-ID as random effects. For markers of glycemic status, the models were 
additionally adjusted for time-varying yearly weight change. Dietary GI or GL or fiber by subgroups interaction 
terms were added into the model. *Participants were stratified by BMI at 8 weeks. †Participants were stratified 
by accelerometry-measured physical activity and self-reported dietary intake at each time point. ‡Significant 
differences in associations between the reference group and others. BMI, body mass index; CPM, counts per 
minute; HbA1c, glycosylated hemoglobin A1c; HOMA-IR, homeostatic model assessment of insulin resistance. 
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Supplementary Figure 3  Changes in body weight and markers for glycemic status overtime during weight-
loss maintenance by highest and lowest tertiles of cumulative average glycemic index (GI), glycemic load (GI), 
and fiber. Values are estimated marginal mean and 95% CI in changes in BW (kg) (A) and HbA1c (%) (B) by GI 
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tertiles, changes in BW (kg) (C) and HbA1c (%) (D) by GL tertiles, and changes in BW (kg) (E) and HbA1c (%) 
(F) by fiber tertiles. Analyses were performed using a linear mixed model with repeated measurements adjusted 
for age, sex, ethnicity, anthropometric outcomes or body composition or markers of glycemic status at the start 
of weight-loss maintenance (8 weeks), BMI at 8 weeks, time, time-varying accelerometry-measured physical 
activity, and time-varying self-reported energy intake (kcal·day-1) and dietary components including percentage 
of energy from fat, protein, fiber or carbohydrate, and alcohol (all in E%) as fixed effects and participant-ID and 
intervention centre as random effects. For markers of glycemic status, the models were additionally adjusted for 
time-varying weight change. Time by tertile group interaction terms were added. Main effects, time effects, and 
tertile by group interaction were reported. Post hoc analyses with pairwise comparisons were performed to 
compare the tertiles at each time point, where appropriate. Values with the different lowercase letters (a and b) 
were significantly different, P<0.05. BMI, body mass index; BW, body weight; HbA1c, glycosylated 
hemoglobin A1c. 
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Supplementary Figure 4  Longitudinal associations of cumulative average fiber intake (each 10 g·day-1) with 
yearly weight regain and changes in markers of glycemic status during weight-loss maintenance. Analyses were 
performed using a linear mixed model with repeated measurements. Model 1 was adjusted for age, sex, 
ethnicity, weight- or glycemic status-related outcomes at the start of weight-loss maintenance (8 weeks), BMI at 

 Outcomes
Yearly 

mean change (95%CI)*
P -value†

ΔBody weight (kg·year-1)
     Complete-case analysis
     Model 1 -0.10 (-0.32, 0.11) 0.332
     Model 2 -0.44 (-0.85, -0.04) 0.033
     Available-case analysis
     Model 1 -0.005 (-0.21, 0.20) 0.965
     Model 2 -0.32 (-0.70, 0.06) 0.103

ΔFat mass (kg·year-1)
     Complete-case analysis
     Model 1 -0.31 (-0.55, -0.08) 0.010
     Model 2 -1.19 (-1.69, -0.68) <0.001
     Available-case analysis
     Model 1 -0.30 (-0.54, -0.07) 0.010
     Model 2 -1.02 (-1.50, -0.54) <0.001

ΔWaist circumference (cm·year-1)
     Complete-case analysis
     Model 1 -0.47 (-0.70, -0.23) <0.001
     Model 2 -0.89 (-1.37, -0.41) <0.001
     Available-case analysis
     Model 1 -0.41 (-0.64, -0.18) <0.001
     Model 2 -0.82 (-1.28, -0.36) 0.001

ΔFasting glucose (mmol·L-1·year-1)
     Complete-case analysis
     Model 1 -0.01 (-0.04, 0.008) 0.203
     Model 2 -0.009 (-0.06, 0.04) 0.721
     Model 3 0.01 (-0.03, 0.06) 0.613
     Available-case analysis
     Model 1 -0.02 (-0.04, 0.005) 0.126
     Model 2 -0.009 (-0.05, 0.03) 0.627
     Model 3 0.004 (-0.03, 0.04) 0.822

ΔHbA1c (%·year-1)
     Complete-case analysis
     Model 1 -0.01 (-0.02, -0.003) 0.010
     Model 2 -0.04 (-0.06, -0.02) <0.001
     Model 3 -0.03 (-0.04, -0.01) 0.001
     Available-case analysis
     Model 1 -0.01 (-0.02, -0.002) 0.017
     Model 2 -0.03 (-0.05, -0.01) <0.001
     Model 3 -0.02 (-0.04, -0.005) 0.010

ΔFasting insulin (mU·L-1·year-1)
     Complete-case analysis
     Model 1 -0.09 (-0.26, 0.08) 0.291
     Model 2 -0.32 (-0.63, -0.007) 0.045
     Model 3 -0.15 (-0.44, 0.13) 0.294
     Available-case analysis
     Model 1 -0.09 (-0.26, 0.07) 0.261
     Model 2 -0.38 (-0.67, -0.09) 0.011
     Model 3 -0.24 (-0.51, 0.03) 0.083

ΔHOMA-IR (year-1)
     Complete-case analysis
     Model 1 -0.05 (-0.11, 0.002) 0.059
     Model 2 -0.08 (-0.17, 0.01) 0.091
     Model 3 -0.02 (-0.10, 0.07) 0.725
     Available-case analysis
     Model 1 -0.12 (-0.22, -0.02) 0.014
     Model 2 -0.11 (-0.28, 0.05) 0.180
     Model 3 -0.009 (-0.17, 0.15) 0.911

Yearly 
mean change (95%CI)*

-1.6 -1.2 -0.8 -0.4 0.0 0.4

Inverse association Positive association
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8 weeks, and time as fixed effects and intervention center and participant-ID as random effects. Model 2 was 
additionally adjusted for time-varying accelerometry-measured physical activity and time-varying self-reported 
energy intake (kcal·day-1) and dietary components including percentage of energy from fat, protein, 
carbohydrate, and alcohol (all in E%). Model 3 was additionally adjusted for time-varying yearly changes in 
body weight. *Yearly mean change and 95% CI indicating the amount of increase in anthropometric outcomes 
or body composition or markers of glycemic status increased per year by 10-g·day-1 increment in fiber. †P-
values for main effects. BMI, body mass index; HbA1c, glycosylated hemoglobin A1c; HOMA-IR, homeostatic 
model assessment of insulin resistance. 
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Appendices 

List of investigators from the eight intervention centers: 

University of Copenhagen: TM Larsen, PhD, P Siig Vestentoft, PhD, G Møller, PhD, A 

Raben PhD. 

University of Helsinki: E Jalo, M Fogelholm, PhD. 

University of Maastricht: TC Adam, PhD, M Drummen, MSc, M Westerterp-Plantenga PhD. 

University of Nottingham: EJ Simpson RN, PhD, MA Taylor RD, PhD, C Randall, P Mansell 

PhD, DM, N Gilbert RD, MSc, IA Macdonald PhD. 

University of Navarra: S Navas-Carretero, RS Cristobal, A Martinez. 

Medical University of Sofia: T Handjiev-Darlenska MD, S Handjiev MD, PhD, N 

Boyadjieva, MD, PhD, P Gateva-Andreeva, MD, PhD, G Bogdanov, MD, PhD. 

University of Sydney: J Brand-Miller, R Muirhead, PhD, S Brodie, K Simpson, J 

Honeywood, T Markovic, S Colagiuri, M Whittle. 

University of Auckland: SD Poppitt, MP Silvestre, N Gant, L Plank, J Woodhead. 

 
 


