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International Methodology
Consortium for
Coded Health Information
(IMECCHI)

Optimal methodologies for deriving knowledge
and wisdom from health data.
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Research Priorities

Some examples...

B International meta-data documentation
m [CD-9 to 10 translation of PSI’s

m [mplementation and evaluation of diagnosis-

type indicators

m Documentation of health system coding
standards and training programs

m [nternational development and validation of
internal consistency systems for data validity



Second Meeting — 2006
Montreux, Switzerland

m Refinement of research agenda

m [dentification of core initiatives
m Patient safety indicators

® International meta-data project

m Development of Terms of Reference



Third meeting - Calgary 2008

Theme 1: Administrative Data Features

A compendium of meta-data

International disease coding systems

Validity of administrative data for clinical conditions
Theme 2: Optimization of Administrative Data

Shadow billing and data completeness

Measurement error in diagnostic codes

Interventions for physicians, billing staff and coders
Theme 3: Emerging Methods for EHR Data

Risk adjustment using laboratory and vital sign EHR data

Assessment of symptom collection methods in primary care

Ethical and legal issues in EHR research



International collaboration

m Many advantages
® Consensus on methodologies
® Access to regional networks and resources
® International comparisons
® Harmonization of strategies

® Potential bridging of national and international
agendas

® Opportunity for linkages with WHO, OECD



For more information, please contact

Hude Quan

Hquan@ucalgary.ca



Examples of Canadian
Data Holdings



Where Can you Get Data in Canada?

® National Organizations
m Canadian Institute of Health Information

m Statistics Canada
m Health Canada

m Provincial Organizations *

m Ministries of health

m Research Institutes/Univetsities

®m Regional Organizations
= Hospitals, etc.



Canadian Institute of Health
Information Data Holdings

Discharge Abstract Database
Hospital Morbidity
Ambulatory Care

Hospital Mental Health
Therapeutic Abortions
Organ Registry

Trauma Registries

Joint Replacement Registry

Continuing Care Reporting
System

Home Care Reporting
System

Rehabilitation Reporting
System

Ontario Mental Health
Reporting System

Medical Imaging Technology
Prescribed Drug

Canadian Institute
for Health Information

Institut canadien
d'information sur la santé




Provincial Databases

Health insurance registry

Hospital discharges

Emergency/day surgery

Physician claims

Home care

Long term care

Drugs



Calgary Health Region Data Holdings

ER/Day Surgery =
. ACCS or Ambulatory

Care Classification
System

; “’ Inpatient
L.TC . Abstracts
Classification
Inpatient Abstracts =
.y

DAD or Discharge
Abstract Database
from CIHI

Estimated $

Facility Population

Based

LTC Registry

Fee For Service Claims
= PC claims or

physician claims
Home

Care




Variables in Health
Databases

Hospital Discharge Data



Key Issues

m Coding system

m Number of coding fields for diagnosis and
procedure

m Major diagnosis
m Diagnosis timing/type

® Disease grouping system
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m USA
m Australia
m Canada

m Germany
m Thailand

@ Combined

Diversity

I[CD-9 CM and ICD 10 CM
ICD-10 AM
ICD-10 CA
ICD-10 GM
ICD-10 TM

ICD X M



Comparison

ICD-10 CA 2006 (Canada)

ICD-10 GM 2007 (Germany)

ICD-10 AM 2006

(Av
\n“

Septicemia due to Pseudomonas

Septicemia due to Escherichia
coli [E. coli]

Sepsis due to
Escherichia coli [E.

Calil

\IUII]
Septicemia due to Serratia Septicemia due to Sepsis due to
Pseudomonas Pseudomonas

Flaccid paraplegia, complete

Flaccid paraparesis and
paraplegia, incomplete, acute
paresis of non traumatic

Flaccid paraplegia,
unspecified, acute

Flaccid paraplegia, incomplete

Eenes_is .
laccid paraparesis and

paraplegia, complete, chronic

Flaccid paraplegia,
unspecified, chronic

Decubitus ulcer limited to breakdown of
skin (stage 2)

Decubitus ulcer stage 1

Decubitus [pressure]
ulcer, stage Il

Decubitus ulcer with fat layer exposed
(stage 3)

Decubitus ulcer stage 2

Decubitus [pressure]
ulcer, stage lli

Decubitus ulcer with depth involving
muscle (stage 4)

Decubitus ulcer stage 3

Decubitus [pressure]
ulcer, stage IV

Decubitus ulcer with depth involving bone

Decubitus ulcer stage 4

lsl-nnn B)
‘ ‘“sv v,

Diffuse brain injury without loss of
consciousness

Diffuse brain and cerebellum
injury, unspecified

Diffuse cerebral and
cerebellar brain injury,

- level of consciousness

unspecified
Diffuse brain injury with brief loss of Diffuse brain injury Diffuse cerebral
- consciousnhess contusions
Diffuse brain injury with moderate loss of Diffuse cerebellum injury Diffuse cerebellar
- conscioushess contusions

Diffuse brain injury with prolonged loss of
consciousness with return to pre-existing

Multiple intracerebral and
cerebral hematomas

Multiple intracerebral
and cerebellar

hamatanrma




Caution!!

m Common Codes But Different Descriptions
V codes
E codes



Disease and Procedure Classification

m [CD-9
m [CD-9-CM
m [CD-10-CA

m CCP
m [CD-9-CM
m CCI
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Alberta ICD-9-CM and ICD-10

1996 1997 1998 1999 2000 2001 2002 2003
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Coding system for dx and
procedure?



Administrative data
Hospital discharge data

Dx1 Dxtypel, Dx1 Dxtypel... Dx16 Dxtypel6

Prl Prldate, Pr2 Pr2date .... Pr10 Pr10date



Administrative data
Hospital discharge data

Dx1 Dxtypel, Dx1 Dxtypel,,, Dx16 Dxtypel6
M

M = Most responsible diagnosis - the condition
associated with the longest length of stay or most
resource intense.



Administrative data
Hospital discharge data

Dx1 Dxtypel, Dx1 Dxtypel,,, Dx16 Dxtypel6
M 1

1 = Pre-Admit comorbidity - A diagnosis or
condition that existed pre-admission and satisties
the requirements for determining comorbidity.



Administrative data
Hospital discharge data

Dx1 Dxtypel, Dx1 Dxtypel,,, Dx16 Dxtypel6
M 1
2

2 = Post-admit comorbidity - A diagnosis or
condition that arises post-admission and satisties
the requirements for determining comorbidity.



Administrative data
Hospital discharge data

Dx1 Dxtypel, Dx1 Dxtypel,,, Dx16 Dxtypel6
M 1
2
3

3 = Secondary diagnosis - A diagnosis or condition for
which a patient may or may not have received treatment
and does not satisfy the requirements for determining
comorbidity.



The development, evolution and
modifications of ICD-10: challenges to
the international comparability of
morbidity data

N. Jette, H. Quan, B. Hemmelgarn, S. Drosler, C.
Maass, L. Moskal, W. Paoin, V. Sundararajan, S.
Gao, R. Jakob, B. Usttun, W.A. Ghali

for the IMECCHI Investigators



Advances in Patient Safety

§HH & Agency for Healthcare Research and Quality
Achvancing Excellence in Health Care

Title: Adaptation of AHRQ Patient Safety Indicators
for Use in ICD-10 Administrative Data by an
International Consortium

Hude Quan, Saskia Drosler, Vijaya Sundararajan, FEugene Wen,
Bernard Burnand, Chantal Marie Couris, Patricia Halfon, Jean-
Marie Januel, Edward Kelley, Niek Klazinga, Jean-Christophe
Luthi, Lori Moskal, Eric Pradat, Patrick S. Romano, Jennie
Shepheard, Lawrence So, Lalitha Sundaresan, Linda Tournay-
Lewis, Béatrice Trombert-Paviot, Greg Webster, William A.
Ghali, for the IMECCHI Investigators



[CD-9-CM PSI

PSI 1: Complications of Anesthesia

PSI 3: Decubitus Ulcer

PSI 5: Foreign Body Left During Procedure
PSI 7: Selected Infections Due to Medical Care

PSI 9: Postoperative Haemorrhage or Haematoma

PSI 11: Posterative Respiratory Failure

PSI 13: Postoperative Sepsis
PSI 15: Accidental Puncture or Laceration
PSI 17: Birth Trauma—Injury to Neonate

PSI 19: Obstetric Trauma—Vaginal Delivery
without Instrument

PSI 2: Death in Low-mortality

PSI 4: Failure to Rescue

PSI 6: latrogenic Pneumothorax

PSI 8: Postoperative Hip Fracture

PSI 10: Postoperative Physiologic and
Metabolic Derangement

PSI 12: Postoperative Pulmonary Embolism or
Deep Vein Thrombosis

PSI 14: Postoperative Wound Dehiscence

PSI 16: Transfusion Reaction

PSI 18: Obstetric Trauma—Vaginal Delivery
with Instrument

PSI 20: Obstetric Trauma—Cesarean Delivery

.§HH 0-.._ Agency for Healthcare Research and Quality

Advancing Excellence in Health Care

http://lwww.ahrq.gov/



Need to harmonize AHRQ PSI
administrative data definition
between ICD-9-CM and ICD-10



What grouping methods have
been used in your datasets?



Diagnosis-Related Group (DRG)

DRGs are assigned by a "grouper" program based on
ICD diagnoses, procedures, age, sex, and the
presence of complications or comorbidities.

o Further grouped into Major Diagnostic Categories (MDCs).
e Developed by 3M

» Classified about 500 groups

» Used as part of the prospective payment system
e Have been used since 1983



http://en.wikipedia.org/wiki/ICD
http://en.wikipedia.org/wiki/Comorbidity
http://en.wikipedia.org/wiki/Major_Diagnostic_Category

MDC Description

0 Ungroupable

| Nervous System

2 Eye

3 Ear, Nose, Mouth And Throat

4 Respiratory System

5 Circulatory System

6 Digestive System

7 Hepatobiliary System And Pancreas

8 Musculoskeletal System And Connective Tissue
9 Skin, Subcutaneous Tissue And Breast

10 Endocrine, Nutritional And Metabolic System
11 Kidney And Urinary Tract

12 Male Reproductive System




DRG Versions

Medicare DRG

Refined DRGs (RDRG)

All Patient DRGs (APDRG)

Severity DRGs (SDRG)

All Patient Refined DRGs (APRDRG)
International-Refined DRGs (IRDRG)



B~ =

Case Mix Groups (CMG)

Developed by CIHI

To group and describe types of inpatients discharged
from acute-care hospitals.

Modeled after the (DRG's) based on four criteria:

Patient groups had to make good clinical sense.

They had to be based on routinely collected data.

There had to be a manageable number of groups.

They had to be statistically homogeneous with respect to
length of hospital stay.



Clinical Risk Groups Classification
System (CRG)



Classify diagnoses into episode diagnostic categories
(EDCs, n =534)

\4
Major diagnostic categories
(MDCs, n = 37)
v
Select primary chronic disease (PCD)
v
Assign severity level to PCD
v

Assign Core Health Status Group




Clinical Risk Groups Classification System

(CRG)
Core Health Status Groups:

. Healthy

. Significant acute diagnosis

. Single minor chronic

. Multiple minor chronic pairs

. Single dominant or moderate chronic

. Multiple significant chronic pairs

. Chronic triplets

. Dominant / metastasized / recurrent malignancies
. Catastrophic

O o0 NO OB WDN -



Validity and
Comparability



Key Issues

m ‘Gold Standard’

m [CD coding definition for conditions



Hospital discharge data




Sources of Bias in Administrative Data

Disease Asymptomatic

Health knowledge

l ' Regular physical check

Disease Symptomatic

Access to services

-Predisposing factors
<4— | -Enabling factors

-Need factors

Encounter with physicians




Sources of Bias in Administrative Data

Encounter with physicians

* Patient
.. - Gender
E)_(ammat'on - Urban/Rural, distance
History - Race/ ethnicity
Diagnostics - Language
L S —— -
Physician
Diagnosis - IKngisele
- Experience
L - Practice initiatives
- Attitudes on guidelines
Interventions - Follow-up

- Continuity of care



Sources of Bias in Administrative Data

Clinical Information

l

l

Electronic
records

Paper-based
records

\l

Coding

!

Health Region Database

Quality of charts
- Speciality

- Hospital type

- Location

- Physician

Coding system
Coder training
Coding rules
Volume
Hospital




Sources of Bias in Administrative Data

Health Region Database

Management

+-— .
l Cleaning data

Provincial Data

Coding systems

<+— |CD-9, ICD-9-CM,
ICD-10-CA, CCP,
CClI

National Database




Concepts

Sensitivity

Specificity

Negative Predictive value
Positive predictive value
Kappa



Gold Standard
Yes No

Yes

Adm data

No

a+c b+d \

Sensitivity, specificity, positive predictive value
Negative predictive value, kappa



“Gold standard”

Asymptomatic * Diagnostics
e Survey — self-report
$ e Physical Measurement
Symptomatic  Disease registry
e Chart review
l  Laboratory data

Diagnosis

Defining Conditions
* Documentations
* Diagnosis criteria



Development ICD-9/10 coding
definitions for conditions



Code Definition
ICD9 CM
410 Acute myocardial infarction
411 Other acute and subacute forms of ischemic heart disease
412 Old myocardial infarction
413 Angina pectoris
414 Other forms of chronic ischemic heart disease
427 Cardiac dysrhythmias
428 Heart failure
429 Ill-defined descriptions and complications of heart disease
518 Other diseases of lung
780 General symptoms
780.2 Syncope and collaps
785 Symptoms involving cardiovascular system
785.51 Cardiogenic shock
786 Symptoms involving respiratory system and other chest symptoms
786.5 Chest pain
ICD 10 CA
120 Angina pectoris
121 Acute myocardial infarction
122 Subsequent myocardial infarction
123 Certain current complications following acute myocardial infarction
124 Other acute ischemic heart diseases
125 Chronic ischemic heart disease
125.2 Old myocardial infarction
146 Cardiac arrest
151 Complications and ill-defined descriptions of heart disease

151.3

Intracardiac thrombosis, not elsewhere classified




|CD Definition Development

Clinical definition of conditions

|

Code List 1 Code List 2

Code List 3

i l

l

All possible ICD-10 codes

|

Physicians reviews

|

Final codes




CRIGIMAL ARTICLE

Coding Algorithms for Defining Comorbidities in
ICD-9-CM and ICD-10 Administrative Data

Hicde Owan, MD, PAD *T Vijaye Smdararajaon, MD, MPH, FACP, 1 Pairicia Halfon, M §
Andrew Fong, BOOMM,*® Bernard Biemand, MD, MPH § Jean-Chrisicphe Lk, MDY, PhD &
L. Democm Sownders, MBECH, PhD F Coniia A, Seck, MD, MAS: ®|| Themas £ Feasby, MD**
and Williom A Ghali, MD, MPH "1 11
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Mortality in 4 country data

Scote = Canada  Switzerland  Australia Japan
0 0.36 0.51 0.37 1.53
1 2.43 2.83 2.81 2.60
2 4.24 3.09 5.80 3.75
3 8.51 5.68 8.24 6.25
4 10.26 1.57 11.05 6.55
5 16.54 12.30 15.96 8.13
6+ 13.70 11.40 16.43 16.76
C-

statistics 0.836 0.772 0.840 0.701



BRIEF REPORT

Cross-National Comparative Performance of Three Versions
of the ICD-10 Charlson Index

¥ Hude Quan, MD, PhD,}§ Patricia Halfon,
( Frr'r.s'mpﬁf Luthi, MD, PAD, ¥ Bernard Burnand, MD, MPH ¥ and
22 n’hﬂm A r_':.fm.f i, MD_. MP&E 3“ for the International Method » Consortium for Coded He
Information (IMECCHI)
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4000 Records
July — Dec 2003

l

!

Data
ICD-10-CA

Data
Chart
Review

l

Data
|ICD-9-CM




Alberta Teaching Hospitals

Hospital
A

|

Hospital
B

July-Dec
2003

|

Hospital
C

|

July-Dec
2003

|

Hospital
D

1000

|

|

1000

|

July-Dec
2003

|

l

1000

|

July-Dec
2003

|

1000

|

4000 Records




Difference in prevalence (%)

% in ICD 10 data - % in charts % in ICD 9 CM data - % in charts
zﬁ
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Kappa

e ICD-9-CM vs. Chart
= [CD-10 vs. Chart

1.00

0.80 |

0.60

0.40

0.20 |

0.00

Hypothyroidism

Dementia

HIV/AIDS

32 Conditions




Kappa= 0-0.20 (Poor)
Barium radiograph (0.08)
Computerized tomography scan (0.01)
Insertion of nasogastric tube (0.12)
Tracheal intubation (0.04)

Ultrasound (0.03)



Kappa 0.81 and over (near perfect)

Bone marrow aspirate (0.93)
Hemo or peritoneal dialysis (0.83)
Lumbar puncture (0.81)
Mechanical ventilation (0.9)

Percutaneous abdominal drainage (0.85)
Thoracentesis (0.85)



Table 29: Estimates of agreement, sensitivity, specificity, and predictive values for
hypertension algorithms

¥ Algorithm Sens. Spec. Youden PPV
Years (%) i %a) [%6)
1 1+ F GHEE a4.7 0.63 746
2+ P . 45.4 a7 b 0.4 a1.4

I+Hor1+F : 701 G944 0.65 7349

T+Hor2+F : £1.1 871 0.4 799

1+ Hor 1+ Por 839 887 079 64.4
1+ Rx

I+Horl+For 800 899 079 666
24+ Ax

1+ F | 754 919 071 691
24P | 663 956 062 77.5
1+ Hor 14 P . s12 916 073 688
1+ Hor2+ P | 604 952 085 768

1+Hor 1+ For 919 860 078 55,8
1+ Rx

;;H‘”” Fror2+ a1.2 873 0.78 62,0
1+ F | 832 003 0.74 66 .0
24P | 724 048 0.68 76.0
1+ Hor 14 P 840  §9.0 0.75 657

1+ Hor2+ F 5.6 244 071 782

1+ Haor 1+ P or
o I
1+ Ry 92.8 64.0 0.77 56.8

T+Hor 1+ P or 2+
Fx

92.2 Zi= 078 59.4




Hypertension Definition
(2 claims or 1 hospitalization within 2 years)
Chart review and administrative data

Sensitivity: 715%0
Specificity: 94%0
PPV: 81%
NPV: 92%

Kappa: 0.71



Diabetes Case Definition

Method Sensitivity PPV

1 claim or 1 hospital (2 yr) 0.61

2 claim or 1 hospital (2 yr)




Data Extraction and Analysis

Provinces/Territories

Aggoregate Data
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Validated Conditions

AMI
Hypertension
Diabetes

E

C
C
A

Dilepsy
nronic renal disease
narlson and Elixhauser comorbidities

HRQ patient safety indicators



What can we do for structure, quality and
definition ?

- Documentations

- Internal logical check of data

_ Statistical methods

- Standardizing coding algorithms for
conditions (Concept Dictionary)

- Training
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