
 
 

Appendix 1: Supplemental material 
 
Description of Pampalon deprivation index 
 
As a comprehensive indicator of socioeconomic status, we used the Pampalon deprivation index, which 
is a small-area based composite index derived from census data that includes employment status, 
income, education, marital status, single parent status or living alone (1, 2). The material index reflects 
deprivation of wealth, goods and conveniences, and the social index refle cts deprivation of relationships 
among individuals in the family, the workplace, and the community. Each index stratifies each 
dissemination area (i.e., smallest standard census area) into quintiles, from 1 (least deprived) to 5 (most 
deprived). Deprivation scores were obtained from the Institut National de Santé Publique du Quebec 
and assigned to individuals in the cohort based on postal code (3).  
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Table S1. Administrative Codes 
 

Disease Description Data source ICD-9-CM ICD-10-CA 

Atrial 
fibrillation and 

flutter 

Incident diagnosis 
of atrial 

fibrillation: 1 
hospitalization or 
2 physician 

claims in 2 years 

Alberta Health 

(hospitalization) 

427.31 (atrial 
fibrillation), 427.32 

(atrial flutter) 

I48 (atrial fibrillation and flutter) 

Alberta Health 

(physician claims) 
427.31, 427.32 - 

Ischemic 

stroke  

(most 

responsible) First 
hospitalization or 
emergency 

department visit 
for ischemic 

stroke 

Alberta Health 

(hospitalization); 
Alberta Health 
(ACCS – 

emergency 

department) 

- I63.x (cerebral infarction), I64.x 

(stroke, not specified as hemorrhage 

or infarction) 

Congestive 

Heart Failure 

(most 

responsible) First 
hospitalization or 
emergency 

department visit 

Alberta Health 

(hospitalization); 
Alberta Health 
(ACCS – 

emergency 

department) 

398,91, 402.01, 

402.11, 402.91, 
404.01, 404.03, 
404.11, 404.13, 

404.91, 404.93, 
425.4, 425.5, 425.7, 

425.8, 425.9, 428.x 

I09.9 (Rheumatic heart disease, 

unspecified), I25.5 (Ischemic 
cardiomyopathy), I42.0 (Dilated 
cardiomyopathy), I42.5  (Other 

restrictive cardiomyopathy),  I42.6  
(Alcoholic cardiomyopathy), I42.7  
(Cardiomyopathy due to drug and 

external agent), I42,8 (Other 
cardiomyopathies), I42.9 
(Cardiomyopathy, unspecified), I43 ( 
Cardiomyopathy in diseases 

classified elsewhere), I50 (Heart 
failure) 

Hypertension (most 
responsible) First 

hospitalization or 
emergency 

department visit 

Alberta Health 
(hospitalization); 

Alberta Health 
(ACCS – 
emergency 

department) 

401, 402, 403, 404, 

405 

I10 (Essential (primary) 
hypertension); I11 (Hypertensive 

heart disease); I12 (Hypertensive 
chronic kidney disease), I13 
(Hypertensive heart and chronic 
kidney disease), I15 (Secondary 

hypertension) 

Diabetes (most 
responsible) First 
hospitalization or 

emergency 

department visit 

Alberta Health 
(hospitalization); 
Alberta Health 

(ACCS – 
emergency 

department) 

250 E10 (Type 1 diabetes mellitus), E11 
(Type 2 diabetes mellitus), E12 ( 
Malnutrition-related diabetes 

mellitus), E13 (Other specified 
diabetes mellitus), E14 (Unspecified 

diabetes mellitus) 

Stroke or 

Transient 
ischemic 

attack (TIA) 

(most 

responsible) First 
hospitalization or 
emergency 

department visit 

Alberta Health 

(hospitalization); 
Alberta Health 
(ACCS – 

emergency 

department) 

362.3, 430, 431, 

433.01, 433.11, 
433.21, 433.31, 
433.81, 433.91, 

434.01, 434.11, 

434.91, 435, 436 

G45.0 (Vertebro-basilar artery 

syndrome), G45.1 (Carotid artery 
syndrome (hemispheric)), G45.2 
(Multiple and bilateral precerebral 

artery syndromes), G45.3 (Amaurosis 
fugax), G45.8 (Other transient 
cerebral ischaemic attacks and 

related syndromes), G45.9 (Transient 
cerebral ischaemic attack, 



 
 

unspecified), H34.1 (Central retinal 
artery occlusion), I60 (Subarachnoid 
haemorrhage), I61 (Intracerebral 

haemorrhage), I63 (Cerebral 
infarction), I64 (Stroke, not specified 

as haemorrhage or infarction) 

Major 

bleeding  

First 

hospitalization or 
emergency 
department visit 

for major bleeding 
defined as 
hemorrhagic, 

upper or lower 
gastrointestinal 
bleeding, or other 

bleeding  

Alberta Health 

(hospitalization); 
Alberta Health 
(ACCS – 

emergency 

department) 

- Hemorrhagic: I60 (Subarachnoid), 

I61 (intracerebral), I62.0 (subdural), 
I62.1 nontraumatic extradural), I62.9 
(intracranial, nontraumatic, 

unspecified);  

Gastrointestinal: K92.0 

(haematemesis), K92.1 (melaena), 

I85.0 (oesophageal varices with 

bleeding), I98.20 (oesophageal 

varices in diseases classified 

elsewhere with bleeding), I98.3 

(Oesophageal varices with bleeding 

in disease classified elsewhere), 

K22.10 (Ulcer of oesophagus, acute 

with bleeding), K22.12 (Ulcer of 

oesophagus, acute with both bleeding 

and perforation), K22.14 (ulcer of 

oesophagus, chronic or unspecified 

with bleeding), K22.16 (Ulcer of 

oesophagus, chronic or unspecified 

with both bleeding and perforation), 

K25.0 (Gastric ulcer, acute with 

bleeding), K25.2 (Gastric ulcer, acute 

with both bleeding and perforation),  

K25.4 (Gastric ulcer, chronic or 

unspecified with bleeding), K25.6 

(Gastric ulcer, chronic or unspecified 

with both bleeding and perforation), 

K26.0 (Duodenal ulcer, acute with 

bleeding), K26.2 (Duodenal ulcer, 

acute with both bleeding and 

perforation), K26.4 (Duodenal ulcer, 

chronic or unspecified with bleeding), 

K26.6 (Duodenal ulcer, chronic or 

unspecified with both bleeding and 

perforation), K27.0 (Peptic ulcer, 

acute with bleeding), K27.2 (Peptic 

ulcer, acute with both bleeding and 

perforation), K27.4 (Peptic ulcer, 

chronic or unspecified with bleeding), 

K27.6 (Peptic ulcer, chronic or 

unspecified with both bleeding and 



 
 

perforation), K28.0 (Gastrojejunal 

ulcer, acute with bleeding), K28.2 

(Gastrojejunal ulcer, acute with both 

bleeding and perforation), K28.4 

(Gastrojejunal ulcer, chronic or 

unspecified with bleeding), K28.6 

(Gastrojejunal ulcer, chronic or 

unspecified with both bleeding and 

perforation), K29.0 (Acute bleeding 

gastritis), K63.80 (Angiodysplasia of 

small intestine, except duodenum 

with bleeding), K31.80 

(Angiodysplasia of stomach and 

duodenum with bleeding); K55.20 

(Angiodysplasia of colon with 

bleeding), K62.5 (bleeding of anus 

and rectum), K92.2 (Gastrointestinal 

bleeding, unspecified);  

Other: N02.0 (Recurrent and 

persistent haematuria, minor 

glomerular abnormality) , N02.1 

(Recurrent and persistent 

haematuria, focal and segmental 

glomerular lesions), N02.2 (Recurrent 

and persistent haematuria, diffuse 

membranous glomerulonephritis), 

N02.3 (Recurrent and persistent 

haematuria, diffuse mesangial 

proliferative glomerulonephritis), 

N02.4 (Recurrent and persistent 

haematuria, diffuse endocapillary 

proliferative glomerulonephritis), 

N02.5 (Recurrent and persistent 

haematuria, diffuse mesangiocapillary 

glomerulonephritis), N02.6 (Recurrent 

and persistent haematuria, dense 

deposit disease), N02.7 (Recurrent 

and persistent haematuria, diffuse 

crescentic glomerulonephritis), N02.8 

(Recurrent and persistent 

haematuria, other), N02.9 (Recurrent 

and persistent haematuria, 

unspecified), K66.1 

(Haemoperitoneum), N93.8 (Other 

specified abnormal uterine and 

vaginal bleeding), N93.9 (Abnormal 

uterine and vaginal bleeding, 

unspecified), N95.0 (Postmenopausal 



 
 

 

  

bleeding), R04.1 (bleeding from 

throat), R04.2 (Haemoptysis), R04.8 

(bleeding from other sites in 

respiratory passages), R04.9 

(bleeding from respiratory passages, 

unspecified), R31.0 (Gross 

hematuria), R31.1 (Microscopic 

hematuria), R31.8 (Other and 

unspecified hematuria), R58 

(bleeding, not elsewhere classified), 

D68.3 (Haemorrhagic disorder due to 

circulating anticoagulants), H35.6 

(Retinal bleeding), H43.1 (Vitreous 

bleeding), H45.0 (Vitreous bleeding in 

diseases classified elsewhere), 

M25.0 (Haemarthrosis) 



 
 

Table S2. Canadian Cardiovascular Society Quality Indicator Definitions (Adapted from Sandhu et al. 
CJC Open. 2019;1(4):198-205). 

 
Indicator Diagnosis of nonvalvular AF/AFL and at high risk of stroke receiving an oral 

anticoagulant  

Numerator Is a subset of the denominator: the number of patients in the denominator who are 

receiving an oral anticoagulant (warfarin [or other vitamin K antagonist], dabigatran, 

rivaroxaban, apixaban).  

Denominator The number of patients with a diagnosis of nonvalvular atrial fibrillation/flutter who 

also meet the following inclusion criteria:  

1. ≥75 years of age OR <75 years of age with a CHADS2 score ≥ 2, (in this 

instance either prior stroke/TIA/systemic embolus or at least two of 

hypertension, heart failure, or diabetes)  

2. Without a contraindication for anticoagulation.  

3. Patients alive at the end of first encounter from their qualifying episode of 

nonvalvular AF/AFL  

4. Case selection time window to be determined at the time of analysis  

Indicator Stroke in Patients with Nonvalvular AF 

Numerator Is a subset of the denominator: the number of patients in the denominator who 

suffer any stroke (excluding TIA).  

Patients in the numerator will have their antithrombotic therapy at the end of their 

index encounter compared to that at the time of stroke (see below in the 

denominator description).  

Denominator The total number of patients with a qualifying episode of nonvalvular atrial 

fibrillation/flutter. Case selection window to be determined at the time of analysis.  

Indicator Major Hemorrhage in Patients with Nonvalvular AF 

Numerator Is a subset of the denominator: the number of patients in the denominator who 

have a major hemorrhage.  

Patients in the numerator will have their antithrombotic therapy at index encounter 

compared to that at the time of major hemorrhage (see below in the denominator 

description).  

Denominator The total number of patients with a qualifying episode of nonvalvular atrial 

fibrillation/flutter. Case selection window to be determined at the time of analysis.  

 

 
 
 
 
 



 
 

Figure S1. Cohort Flow Diagram.  
 
 
 
 
 
  

Adults with Incident AF  
(April 1, 2004 to March 31, 2016) 

N = 107,252 

Exclusion valvular AF   N = 12,308 
1. Mitral or aortic valvular disease 

2. Tricuspid or pulmonary valvular disease  

Valve surgery 

Adults with non-valvular AF 
(April 1, 2004 to March 31, 2017) 

N = 94,944 

Death during index hospitalization & on 

diagnosis date    N = 2,601 
Exclude prior to April 1, 2008  N = 28,238 

Exclude no AB postal code   N = 12 
 
 

 

Non-valvular AF Study Cohort 

(April 1, 2008 to March 31, 2016) 
N = 64,093 



 
 

Figure S2. Temporal Trends in (A) OAC Prescription among High Stroke Risk Cohort, (B) OAC 
Prescription Among Moderate Risk Cohort, and (C) Major Bleed and Stroke among entire AF Cohort 
 

 
 

  



 
 

Figure S3. Oral Anticoagulation Persistence among High Stroke Risk Atrial Fibrillation Cohort for April 
2008 to March 2016 by Health Status Area 
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Figure S4. Oral Anticoagulation Persistence among Moderate Stroke Risk Atrial Fibrillation Cohort for 
April 2008 to March 2016 by Health Status Area 
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Figure S5. Variation Profile of Oral Anticoagulation Initiation Rates across Alberta among 
Non-valvular Atrial Fibrillation Patients at (A) High Stroke Risk and (B) Moderate Stroke Risk.  
 

 
 
 

 
  



 
 

Figure S6. Proportion of Direct Oral Anticoagulant Prescriptions among High Stroke Risk Patients 
Prescribed Anticoagulation between April 2008 and March 2016 by Health Status Area 
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Figure S7. Proportion of Direct Oral Anticoagulant Prescriptions among Moderate Stroke Risk Patients 
Prescribed Anticoagulation between April 2008 and March 2016 by Health Status Area 
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Figure S8. Ischemic Stroke Risk among Atrial Fibrillation Cohort for April 2008 to March 2016 by Health 
Status Area 

 



 
 

 
 
Figure S9. Major Bleeding Risk among Atrial Fibrillation Cohort for April 2008 to March 2016 by Health 
Status Area 
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