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This Supplement includes a description of the statistical analyses used to generate Table
3 and presents additional Figures cited in the main text.
Statistical Analyses
Table 3 and the supplemental figures herein were based on EDIC data collected as of
9/13/2019, or up to 26 years of EDIC follow-up. In Table 3, for each outcome, the most recent
prior publication among the references is cited. Each of those papers provides a detailed
description of the statistical methods used to provide the results presented therein. The following
is a summary.
Weibull regression models (1) for interval censored data were employed for analyses of
3+-step progression and proliferative diabetic retinopathy (PDR), whereas for other outcomes
Cox Proportional Hazards models (1) were employed, to provide the results presented in Table 3.
An overall model assessed the difference between groups in the risk of the outcome over the full
EDIC 26 year period starting from the beginning of EDIC where day 0 is the date of the DCCT
final closeout visit. A separate model only included events that occurred within the 10 years
following EDIC day 0, i.e. through 3652.5 days (allowing for leap years), so all subjects event
free as of 3653 days were administratively censored at that time. A third model only included
subjects who were still at risk of an initial event as of 3653 days and counted events that
occurred during the period from 3653 days to 9/13/2019.

Models for further 3+-step progression and onset of PDR were adjusted for primary vs.
secondary cohort, baseline diabetes duration, DCCT closeout retinopathy status, and HbA1c at
eligibility (2). The ocular surgery model was adjusted for baseline duration, baseline age, gender,
HbA1c at eligibility, cohort, and baseline visual acuity (3). Models for persistent
microalbuminuria and macroalbuminuria were adjusted for DCCT closeout albumin excretion
rate (4). Models for any CVD and MACE were adjusted for baseline age, HbA1c at eligibility,
baseline total cholesterol, and baseline smoking status. (5) All models were generated using
SAS.
For Figure 3 (3+-step progression) in the main text, and Figure 3.A (proliferative diabetic
retinopathy, PDR) in the supplementary material, the cumulative incidence functions were
computed using the Turnbull estimates for interval censored data (6) with the “interval” package
in R. Then a smooth estimate of the Turnbull step function is obtained using natural cubic splines
with 4 degrees of freedom, and differentiating it yields the smooth hazards estimate. (7)
For figures 3B-F of the Supplementary material, Smoothed hazard plots were generated using
Epanechnikov’s kernel function which provided a smoothed Nelson-Aalen estimate of the
underlying hazard function in SAS (1). Cumulative incidence plots were generated using the
Kaplan-Meier method (1), starting with the date of the DCCT closeout visit as time zero in EDIC
time with the “SURVMINER” package in R. Mediation of the treatment group effect was
assessed by the change in the group effect after adjustment for a given time-dependent
covariate.(8)
The analyses for any CVD and MACE employed the study day (since the day of
randomization) at which either the event was observed for a patient, or if none, the study day at
which the subject was right censored, i.e. the date at which the subject was last known to be
event free. For other outcomes, the analysis employed the time from randomization to the visit at
which the event was noted to have occurred, or the date of the event if available.
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SUPPLEMENTAL FIGURES
Supplementary Figure 1. Cumulative incidence of sustained progression of at least 3 steps on
the final ETDRS scale of retinopathy severity within the DCCT intensive versus conventional
treatment groups. A: Primary prevention cohort. B: Secondary intervention cohort. Adapted
from (1) with permission from the New England Journal of Medicine. Risk reduction estimated
from a Cox Proportional Hazards Model.

Supplementary Figure 2. The rate per 100 patient-years of sustained retinopathy progression within quintiles of the
distribution of the HbA1c % at screening and within quintiles of the distribution of duration of diabetes (years). A:
Conventional treatment group. B: Intensive treatment group. From (3), reprinted with permission of the American
Diabetes Association. Copyright 1995. Additional analyses in (3) describe the association of these quantitative
factors with the risks of progression.

Supplementary Figure 3. For each outcome in Table 3 (except 3+ step retinopathy
progression), the left figure presents the smoothed estimate of the day-to-day incidence (hazard)
rate of the event within the former intensive versus conventional treatment groups over 26 years
of EDIC follow-up that represents biological metabolic memory, and the right figure presents the
cumulative incidence of progression epidemiological metabolic memory or the legacy effect.
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B. Ocular Surgery

C. Microalbuminuria (>30 mg/24 h)

D. Macroalbuminuria (>300 mg/24 h)

E. Any Cardiovascular Disease
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