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Supplementary Techniques 
Study exclusion criteria 
They were excluded if they had: 1) unavailable data of sex, date of birth, Scottish Index of Multiple 
Deprivation (SIMD) or smoking records throughout the study period; 2) unavailable data of body mass 
index (BMI), serum creatinine or high-density lipoprotein (HDL) cholesterol within a year since 
diagnosis of diabetes; 3) free of the record of Scottish diabetes routine check when analyzing the 
outcomes of diabetic retinopathy (DR), diabetic peripheral neuropathy (DPN), diabetic foot ulcer 
(DFU); 5) with the estimated glomerular filtrate rate (eGFR) lower than 60 mL/min per 1.73m2 at 
baseline when analyzing the outcome of new onset of chronic kidney diseases (CKD). 
 
Defining the baseline characteristics 
The patients were recognized to be ever smoking if there were any records of current or previous 
smoking in their the record in the electronic medical record (EMR) database. All baseline characteristics 
were using the data within a year since diagnosis of diabetes. BMI was extracted from the EMR 
database. The laboratory tests were extracted for the laboratory information systems. The eGFR was 
calculated using the CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration) equation. 
Hypertension at baseline was identified if there were at least two episodes of elevated blood pressures in 
different days (systolic blood pressure >140mmHg or diatolic blood pressure >90mmHg), or receiving at 
least two prescriptions of the anti-hypertensive drug (angiotensin-converting-enzyme inhibitors, 
angiotensin receptor blockers, renin inhibitors, beta-blockers or non-dihydroxypyridine calcium channel 
blockers). The baseline oral anti-diabetic agents (metformin, sulphonylureas, gliptins, acarbose, 
thiazolidinediones, dipeptidyl peptidase-4 inhibitors and sodium-glucose cotransporter-2 inhibitors), 
insulin, antiplatelet therapy and statins at baseline were identified if there were at least two prescriptions 
of the drug class within the first year of diagnosis. If the patients used insulin combined with oral agents, 
we considered insulin as a priority. 
 
Defining the outcomes 
All-cause mortality was identified as any death record in the General Registry Office or the Community 
Health Index (CHI) registry. Cardiovascular death was identified as the death due to ischemic stroke 
(defined as ICD-9: 433, 434, 435 or 436; ICD-10: I63, I64, I65 or I66) or coronary artery disease 
(defined as ICD-9: 410, 411, 412, 413 or 414; ICD-10: I20, I21, I22, I23, I24 or I25). The cardiovascular 
outcomes were identified if the patients were hospitalized or died due to the coronary artery disease, 
ischemic stroke or heart failure (defined as ICD-9: 428 or ICD10: I50), respectively. Major adverse 
cardiovascular events (MACE) was defined as a composite outcome of cardiovascular death, ischemic 
stroke and coronary artery diseases. DR was identified as the first episode of observable background or 
more advanced retinopathy according to the annual retinal photograph taken as part of the routine care 
or receiving a laser treatment based on the records in the Scottish Care Information-Diabetes 
Collaboration (SCI-DC). DPN and DFU were identified as the first episode of impaired monofilament 
test and the first record of active foot ulcer according to the record of the SCI-DC system as part of the 
routine care in Scotland, respectively. CKD was identified for the first episode of persistently reduced 
eGFR (all eGFR values in and between two nonadjacent months were below 60 mL/min per 1.73m2).  
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Supplementary Table S1.  Baseline characteristics of patients for those included for each analysis of outcomes. 
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* Presented as median [the interquartile range] 

Abbreviations: ALT: alanine aminotransferase; BMI: body mass index; eGFR: estimated glomerular filtration rate; HDL: high-density 

lipoprotein; SIMD: Scottish Index of Multiple Deprivation 
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Supplementary Figure S1. The definition of HbA1c Variability Score (HVS) 
 

 



SUPPLEMENTARY DATA 

©2019 American Diabetes Association. Published online at http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc19-0823/-/DC1 

Supplementary Figure S2. The subgroup analysis based on the age  
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A. the subgroup of patients younger than 65; B. the subgroup of patients aged 65 or older 
Abbreviations: CI: confidence interval; HR: hazard ratio; HVS: HbA1c variability score. 
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Supplementary Figure S3. The subgroup analysis based on sex  
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A. the subgroup of female patients; B. the subgroup of male patients 
Abbreviations: CI: confidence interval; HR: hazard ratio. 
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Supplementary Figure S4. The subgroup analysis based on the baseline body mass 
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A. the subgroup of non-obese patients at baseline; B. the subgroup of obese patients at baseline 

Abbreviations: CI: confidence interval; HR: hazard ratio; HVS: HbA1c variability score. 
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Supplementary Figure S5. The subgroup analysis based on the time-weighted average HbA1c 
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A. the subgroup of the time-weighted average HbA1c ≤7% (53 mmol/mol); B. the subgroup of the time-weighted 
average HbA1c >7% (53 mmol/mol) 
Abbreviations: CI: confidence interval; HR: hazard ratio; HVS: HbA1c variability score. 
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Supplementary Figure S6. The subgroup analysis based on the treatment of diabetes at baseline 
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A. the subgroup of patients receiving lifestyle intervention only at baseline; B. the subgroup of patients receiving 
anti-diabetic medication or insulin at baseline 
Abbreviations: CI: confidence interval; HR: hazard ratio; HVS: HbA1c variability score. 
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Supplementary Figure S7. The sensitivity analysis using the binned HbA1c variability score (b-
HVS) 
 

 

 

Abbreviations: CI: confidence interval; HR: hazard ratio; HVS: HbA1c variability score. 
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Supplementary Figure S8. The sensitivity analysis using the HbA1c variability score (HVS) based 
on the HbA1c measurement in the first three years since diagnosis  
 

 

 

Abbreviations: CI: confidence interval; HR: hazard ratio; HVS: HbA1c variability score. 
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Supplementary Figure S9. The sensitivity analysis using the standard deviation (SD) of the HbA1c 
levels in accordance with the HVS category  
 

 

 

Abbreviations: CI: confidence interval; HR: hazard ratio; HVS: HbA1c variability score. 
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Supplementary Figure S10. The sensitivity analysis using the coefficients of variance (CV) of the 
HbA1c levels in accordance with the HVS category  
 

 

Abbreviations: CI: confidence interval; HR: hazard ratio; HVS: HbA1c variability score. 
 


