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Abstract 

This  paper  descr ibes  the  s t ructure  and features  of  the  3M™ Internat ional  Ref ined-DRGs (IR-

DRGs)  and assesses  the  val id i ty  of  a  new approach to  s tandardizing the  def ini t ions  of  

hospi ta l  inpat ient  and ambulatory products .  The c l in ical  researchers  a t  3M Heal th  

Information Systems recognize  countr ies  need DRGs capable  of  descr ibing and valuing 

inpat ient  and outpat ient  services  and support ing the  use  of  performance and qual i ty  

indicators .  In  addi t ion,  for  in ternat ional  use ,  i t  i s  important  to  recognize  that  countr ies  a lso  

require :  

-  A flexible  pat ient  c lass if icat ion system to  capture  features  unique to  the  country 

-  The abi l i ty  to  compare  one country  to  another  

-  The abi l i ty  to  encourage the provis ion of  care  in  an  ambulatory set t ing ,  where 

medical ly  appropr ia te  

-  The abi l i ty  to  adjust  for  d if ferences  in  inpat ient  sever i ty  of  i l lness ,  and 

-  The abi l i ty  to  compare hospi ta ls  in  terms of  outcomes such as  mortal i ty  

For  these  reasons ,  3M HIS has  designed the  IR-DRGs:  

-  Using technologies  that  faci l i ta te  local izat ion to  individual  countr ies  

-  To be code independent ,  i .e . ,  to  provide the same resul ts  in  c lass i fying pat ients ,  

regardless  of  the  coding systems used,  thereby faci l i ta t ing in ternat ional  comparisons  

-  To descr ibe  both  inpat ient  and ambulatory encounters  in  one seamless  sys tem 

-  To consis tent ly  use  the concept  of  sever i ty  adjustment  to  bet ter  descr ibe re la t ive 

resource  consumption based on individual  pat ient  character is t ics ,  and 

-  To include outcome indicators :  

-  Risk of  Morta l i ty  (ROM) (2008)  

-  Potent ia l ly  Preventable  Readmissions  (PPRs)  (p lanned)  

-  Potent ia l ly  Preventable  Complicat ions  (PPCs)  (p lanned)  
 
 



 

The worldwide information revolut ion has  cata lyzed improvements  to  hospi ta l  data  

systems using case-mix analysis  for  decis ion support  in  resource  ut i l iza t ion and  

heal thcare  funding arrangements .  Essent ia l  to  th is  effor t  is  the  use  of  a  sophis t icated  

system for  c lass i fying and evaluat ing complex heal thcare  informat ion.  Heal thcare  

decis ion-makers  require  a  means of  making re la t ive  comparisons  of  the  services  and 

resources  pat ients  consume and their  corresponding qual i ty  and performance.  A 

s ingle  pat ient  c lass if icat ion system that  encompasses  a  wide var ie ty of  coding 

systems and cl in ical  pract ices  in  both  inpat ient  and ambulatory set t ings  wil l  a l low for  

accurate  bench-marking and ut i l iza t ion assessment ,  in  addi t ion to  providing an 

accurate  basis  for  heal thcare  funding and budget ing.  

 

Signif icant  shif ts  in  the  management  of  heal thcare  del ivery are  occurr ing around the  

world .  There  are  an increas ing number  of  non-government-owned del ivery systems 

involved in  providing heal th  care  to  popula t ions that  were  e i ther  previously managed 

by or  excluded f rom government-funded nat ional  heal th  programs.  Economic 

pressures  are  forcing a l l  of  these  del ivery models  to  descr ibe ,  in  a  uniform fashion,  

resource ut i l izat ion and outcome pat terns  to  bet ter  manage resources  whi le  

faci l i ta t ing improvements  in  qual i ty  of  care .1   As more  governments  and other  

ent i t ies  are  asked to  make decis ions  regarding the provis ion of  heal th  care ,  there  is  

an increased need for  heal thcare  informat ion and the  real izat ion of  the  importance of  

developing appropr ia te ,  common measures  of  hospi ta l  act iv i ty  to  fu l ly  u t i l ize  

Diagnosis  Related Groups (DRGs)  or  o ther  c lass if ica t ion systems.  An appropr ia te  

system that  is  re levant  to  a  country’s  specif ic  needs  is  required to  categor ize  the  

pat ients  these  heal thcare  systems manage.  

 

Issues 

A stat is t ical ly  val id  and cl in ical ly  coherent system must  be  employed to  aggregate  

pat ient  d iagnosis  and/or  t reatment  episodes  that  are  s imilar  in  their  resource  

consumption and to  expla in  var ia t ions  in  resource use .  Class i f icat ion systems 

developed for  the  United Sta tes  and other  countr ies  can be  dif f icul t  to  adapt  where  

pract ice  pat terns  and coding systems vary f rom the  data  used in  the  development  of  

the  systems.  I t  i s  apparent  that  such systems are  l imited  in  their  abi l i ty  to  fu l ly  meet  

the  needs  of  o ther  countr ies .  Present ly,  numerous  coding and c lass if icat ion systems 

are  used worldwide.  Many countr ies  have adopted the  World  Heal th  Organizat ion’s  

Internat ional  Class if icat ion of  Diseases  10th  revis ion (WHO ICD-10) .  Many countr ies  

have a lso  developed or  modif ied their  exis t ing procedure  coding systems.  



However ,  a  common procedure  coding system is  s t i l l  not  widely used,  so  countr ies  

cont inue to  adapt  exis t ing systems or  develop country-specif ic  procedure  codes .  

 

As the  use  of  var ious  coding systems increases ,  pat ients  who exhibi t  s imilar  c l in ical  

and resource  consumption character is t ics—regardless  of  the  country they are  t reated 

in—need to  be  c lass i f ied in  a  uniform and consis tent  way.  As a  resul t  of  the  

increased avai labi l i ty  of  re l iable  data ,  the  informat ion der ived from the data  needed 

to  develop an internat ional  c lass i f icat ion system has  reached a  point  of  quant i ty  and 

qual i ty  that  a l lows th is  goal  to  be achieved.  However ,  numerous problems occur  when 

a  sys tem or ig inal ly  developed for  one country is  adapted for  another  country where  a  

d if ferent  coding system is  used.  

 

Ideal ly ,  a  s ingle  c lass i f icat ion system specif ical ly  designed for  use  with  these  var ious  

coding systems could  solve  these  problems.  As countr ies  cont inue to  shif t  to  ICD-10,  

the  ideal  c lass if icat ion system would a lso  group a  pat ient  in to  the  same DRG 

regardless  of  the  coding system used.  This  would make the  process  of  change much 

eas ier  for  hospi ta l  managers .  

 

 

Answers 

IR-DRGs bui ld  upon key design advances  of  both  the  AP-DRGs and the  All  Pat ient  

Ref ined DRGs (APR-DRGs)  inpat ient  c lass if icat ion systems,  and i t  adds  an 

ambulatory component .   IR-DRGs were  des igned not  only for  use  as  par t  of  a  funding 

system,  but  a lso  for  budget ing,  outcomes analysis ,  bench-marking,  performance 

measures ,  and ut i l izat ion assessment .  In  addi t ion,  IR-DRGs can compare resource 

usage across  faci l i t ies  and regions  and support  local  and nat ional  heal th  system 

management .   

IR-DRG has  been developed to  eff ic ient ly and effect ively implement  other  coding 

systems resul t ing in  nat ive  vers ions  of  the  grouper  for  a  wide var ie ty of  d iagnosis  

and procedure  coding systems.   No mapping is  used as  mapping in troduces  error  in to  

the  c lass if ica t ion process .   IR-DRGs are  des igned to  conform to  ICD-10,  ICD-9-CM, 

and ICD-9,  as  wel l  as  to  accommodate  country-specif ic  modif icat ions  and procedure  

coding systems.   

 

Adjustments  for  Severity  of  I l lness  (SOI)    

IR-DRGs incorporate  the  concept  of  sever i ty  adjustment  through the  use  of  mul t iple  

levels  of  complicat ions  and comorbid  condi t ions  (CCs)  appl ied  to  the base pat ient  



groups.  This  methodology uses  the  secondary diagnosis  in  the  same encounter ,  as  

wel l  as   combinat ions  of  secondary diagnoses  and base  DRG. 

 

The concept  of  “ref inement”  in  DRG systems is  not  new.  “Refined” DRGs were   

developed to  bet ter  expla in  the  resources  required to  t reat  pat ients  in  a  par t icular  

DRG by adjust ing the base DRG to  ident i fy  those pat ients  that  are  s icker  (more 

severely  i l l ) ,  thus  d if ferent  in  heal th  s ta tus .   

 

In  the  ambulatory component ,  the  concept  of  accompanying minor  or  major  co-

morbidi t ies  is  used to  def ine the  base  procedural  DRGs.   Non-procedural  (medical)  

ambulatory DRGs include an opt ional  complexi ty level  which is  based on the  length  

of  the  medical  examinat ion or  consul ta t ion,  when avai lable  in  the  specif ic  procedural  

c lass i f icat ion.   

 

Risk of  Mortal i ty  (ROM)   

 

In  addi t ion to  support ing expected resource  need calculat ions ,  c lass if icat ion systems 

are  increas ingly asked to  support  outcome evaluat ions .   One important  outcome is  

morta l i ty  ra tes .   Thus,  DRG systems need to  support  the  computat ion of  sever i ty  

adjusted  expected mortal i ty  ra tes  so  that  these  expected ra tes  can be compared to  

each hospi ta l ’s  actual  ra tes .   IR-DRGs now include the  ass ignment  of  Risk of  

Mortal i ty  (ROM),  which is  the  probabi l i ty  of  dying for  an  admit ted  pat ient  dur ing the 

same encounter .  Risk of  Morta l i ty  is  an important  outcome parameter  of  qual i ty  of  

inpat ient  care .  There  is  no ROM assignment  for  the  ambulatory sector .  

 

Including sever i ty  and mortal i ty  adjustments  in  inpat ient  DRGs is  a  very important  

character is t ic  that  enhances  the  abi l i ty  to  use  DRGs as  a  communicat ion tool  between 

adminis t ra tors  and cl in ic ians .   

 

Detai ls  

As a  new generat ion of  c lass if icat ion system,  the  IR-DRGs are  dis t inguished by the  

fact  that  they were designed specif ical ly  for—not  adapted to  sui t—internat ional  

heal th  care .  IR-DRGs were  not  des igned for  use  in  a  par t icular  country.  The f i rs t  

vers ion of  the  IR-DRG grouper  required several  large  data  se ts  to  develop and 

subsequent ly tes t  inpat ient  IR-DRGs,  including an in ternat ional  database  conta ining 

200,323 records  f rom three  countr ies .  

 



The second generat ion of  the  IR-DRG grouper  has  been developed and tes ted us ing a  

5% sample of  a l l  ambulatory and inpat ient  CMS cla ims,  in  addi t ion to  a l l  c la ims f rom 

the s ta te  of  Maryland,  the  only avai lable  a l l -payer  episodes  of  care  database  with  

charges  and length  of  s tay avai lable  in  United Sta tes .  Other  large  databases  f rom 

Switzer land,  Belgium,  and Singapore were used to  val idate  the  resul ts .   

 

IR-DRGs are  bui l t  to  a t t r ibute  inpat ient  and/or  ambulatory encounters  in to  procedural  

DRGs or  medical  DRGs.  The concept  of  procedural ly-dr iven DRGs,  where  the  

re levant  in tervent ion directs  the  encounter  to  the  appropr ia te  procedural  DRG 

ass ignment ,  s teers  the  IR-DRG class if icat ion system.  Encounters  without  a  

s ignif icant  in tervent ion are  ass igned to  medical  IR-DRGs.   Thus,  the  IR-DRGs are  

“procedure  dr iven.”   

 

As in  other  DRG systems,  a l locat ion in to  one of  the  Major  Diagnost ic  Categor ies  

(MDC) is  accomplished using the  pr incipal  d iagnosis  (except  for  MDC 23 which is  

ambulatory only) .  I f  there  are  two or  more  re levant  in tervent ions  in  an encounter ,  

whether  inpat ient  or  ambulatory,  the  procedure  c lass  hierarchy directs  the  MDC  

ass ignment .  This  logic  s ignif icant ly reduces  the  number  of  DRGs for  a  par t icular  

in tervent ion,  and i t  e l iminates  the  need for  “unrela ted procedure” DRGs.  A recent  

Austra l ian s tudy showed the  c loser  a l ignment  of  the  IR-DRG v2.0  to  the  c l in ical  

procedure ,  grouping encounters  to  20% fewer  IR-DRGs than the  prevai l ing 

c lass if ica t ion for  the  10 top inpat ient  procedures .  The f indings  showed “more 

compact  and cl inical ly  meaningful  descr ipt ions  for  e lect ive  surgery and proved to  be  

bet ter  predictors  of  resource requirements  for  t reat ing the  wai t  l i s t  pat ients .”  2   

Specif ic  procedures ,  such as  cataract  and tota l  jo int  replacements ,  showed 

corre la t ions  with  a  s ingle  IR-DRG, inclus ive  of  sever i ty  levels ,  of  greater  than 90%.   

 
 
As reported in  a  recent  Belgium study using ambulatory data ,  the  current  nat ional  

c lass if ica t ion ass igned approximately 50% more groups  than did  IR-DRGs.  Even 

where  no sever i ty  adjustment  was  done,  the  current  Belgian c lass if icat ion system 

required 20% more DRGs for  the  same data . 3   

 
There  are  three  Sever i ty  of  I l lness  subclasses  (1 ,  2 ,  and 3)  for  a l l  inpat ient  DRGs 

based on the  presence and sever i ty  of  complicat ions  and comorbid  condi t ions  

(without  CC; with  CC; and with  Major  CC).  These  levels  denote  expected resource  

consumption.  The sever i ty  level  subclass  ass ignment  of  secondary diagnoses  was 



accomplished by analyzing the  effects  of  each possible  secondary diagnosis  and some 

pr incipal  d iagnoses  on the  resource usage and ass igning one of  three  levels  to  each 

diagnosis .  Recognizing that  current ly most  in ternat ional  data  se ts  conta in  an average 

of  less  than two secondary diagnoses ,  the  IR-DRGs do not  use  mul t iple  CCs to  ass ign 

the  sever i ty  level .  This  sys tem al lows improved in tra-  and cross-country comparisons  

and case-mix analysis .  

 

In  a  s imilar  vein ,  there  are  three  Risk of  Morta l i ty  subclass  ass ignments  for  each 

DRG.  These were  accomplished by analyzing the  effects  of  each possible  secondary 

diagnosis  re la t ive  to  the  pr incipal  d iagnoses  on the  probabi l i ty  of  death  and ass igning 

one of  three  ROM levels  to  each diagnosis .  Recognizing that  current ly  most  

in ternat ional  data  se ts  conta in  an average of  less  than two secondary diagnoses ,  the  

ROM scores  do not  a l low mult ip le  CCs to  affect  the  ROM level .   

 

 

Customization 

An internat ional  inpat ient  c lass if ica t ion system should not  only encompass  a  range of  

coding systems,  i t  should a lso  s implify modif icat ion of  the  system for  country-

specif ic  requirements .  I t  i s  a lso  important  for  the  system to  accommodate  

customizat ion as  required by var ious  countr ies  while  maintain ing a  level  of  

consis tency across  countr ies .  The in tegr i ty  of  the  base  DRGs that  are  the  foundat ion 

of  the  new system permits  comparabi l i ty  across  countr ies .  However ,  var ia t ions  can be 

made to  sui t  var ious  in ternat ional  and nat ional  procedure  coding customs and 

s tandards .  

 

 

Construction and val idat ion 

The IR-DRGs consis t  of  264 base  inpat ient  DRGs,  110 procedural / in tervent ion DRGs,  

and 154 medical  DRGs,  each with  three  subclass  sever i ty  levels  and three  subclass  

r isk  of  morta l i ty  levels .  There  are  237 procedural / in tervent ion ambulatory IR-DRGs.  

There  are  51 base  non- intervent ional ,  or  medical  ambulatory,  and 135 medical  

ambulatory DRGs,  when the  opt ional  ambulatory in tensi ty  layer  is  used.  There  are  14 

error  DRGs,  which expand the  explanat ion the  of  non-appropr ia te  grouping (such as  

inval id  diagnosis  and procedure  codes) ,  a lso  avai lable .  The to ta l  of  1 ,176 IR-DRGs 

(base  DRG /  Sever i ty  of  I l lness  pairs)  are  included in  the  vers ion 2 .2  c lass if icat ion 

system.   

 



As noted above,  IR-DRGs were  des igned to  be  compatib le  with  ICD-9-CM, ICD-9-

AN, and ICD-10,  as  wel l  as  a  var ie ty of  procedure  codign systems.  This  resul ted in  a  

system that  assures  a  g iven pat ient  wi l l  fa l l  in  the  same IR-DRG regardless  of  the  

coding system used.  Each coding-system-specif ic  vers ion of  IR-DRGs is  a  nat ive  

grouper  in  which the  grouper  logic  is  expressed direct ly  in  terms of  the  specif ic  

d iagnosis  and procedure  coding system used by the  individual  country.  No mapping 

between coding systems is  used.  Using nat ive  codes  to  construct  DRG def ini t ions  

provides  more  coherent  groupings .  

 

Independence from reimbursement mechanisms 

An essent ia l  feature  of  any class i f icat ion system is  the  independence of  the  c l inical  

c lass if icat ion scheme and the  payment  mechanism,  a l lowing var ious  f inancial  and 

operat ional  tasks .   A DRG class if icat ion must  s t r ike  a  balance between the  number  of  

groups  and the  discr iminatory power  of  i ts  s t ructure .  I f  a  c lass if icat ion becomes more 

specif ic  for  re imbursement  imperat ives  dr iven by heterogeneous vested in teres ts ,  i t  

may expand into  many hundreds  of  addi t ional  incoherent  inpat ient  groups.  A 

class i f icat ion may increase  i ts  explanat ion of  costs  and reduct ion of  var iance as  

commonly measured,  but  i t  wi l l  a lso  lose  i t s  s t rength as  a  core  grouping 

methodology.     The need for  a  sys tematic ,  coherent  sever i ty  level  adjus tment  mainly 

based on co-morbidi t ies  and other  factors  is  wel l  recognized.   

 

 

Resource ut i l izat ion measurements 

Expected resource ut i l izat ion increases  monotonical ly  across  the  sever i ty  levels  in  

each IR-DRG. This  monotonic  progress ion is  consis tent  across  a l l  base  DRG sever i ty  

levels  for  costs /  charges  ( resource  weight)   and length  of  s tay (LOS) in  the  United 

States  databases ,  and in  the  in ternat ional  databases  for  LOS in  a l l  base  DRGs with  a  

s ignif icant  number  of  cases .  Figure  1  shows an example  of  th is  monotonic  

progress ion with  a  sampling of  DRGs in  MDC 5 and 7 .  

IR-DRG # -  SOI Def ini t ion Average LOS Resource  weight  

05410 -  1  IM Acute  
Myocardial  
Infarc t ion 

2 .33 0 .688 

05410 -  2  IM Acute  
Myocardial  
Infarct ion w/CC 

4.56 0 .970 

05410 -  3  IM Acute  
Myocardial  
Infarct ion w/MCC 

7.20 1 .568 



07111 -  1  IP Complex Bi l iary  
Tract  Procedures  

6 .38 1 .768 

07111 -  2  IP Complex Bi l iary  
Tract  Procedures  
w/CC 

10.20 2 .614 

07111 -  3  IP Complex Bi l iary  
Tract  Procedures  
w/MCC 

17.40 4 .820 

 

Figure  2  shows an example  of  resource  weights  for  IR-DRGs in  a  sample of  

ambulatory pat ients  in  MDC 06.  

IR-DRG # Defini t ion Resource  weight  

063140 Complex Upper  Gastrointes t inal  
Endoscopy 

0 .948 

063150 Non-Complex Upper  Gastroines t inal  
Endoscopy 

0 .693 

063160 Other  Gastrointer t inal  Procedures  0 .641 

 

 

Conclusion 

Reviewing the  evolut ion and re levance of  th is  new Internat ional  Ref ined-DRG (IR-

DRG) system demonstra tes  why exis t ing approaches  to  comparing episodes  of  

inpat ient  hospi ta l iza t ion and ambulatory pat ients  are  nei ther  consis tent  nor  predict ive  

of  resource  use .  Exis t ing approaches  can be replaced by a  system designed 

specif ical ly  for  in ternat ional  use  that  can a lso  provide c l in ic ians  and heal thcare  

managers  with  object ive  and re l iable  ways of  measur ing the  sever i ty ,  resource  

ut i l izat ion of  hospi ta l ized and ambulatory pat ients  worldwide,  as  wel l  as  expected 

mortal i ty  ra tes .  The IR-DRGs address  the  chal lenges  of  the  d iverse  in ternat ional  

d iagnost ic  and procedural  c lass if icat ions;  they are  ideal ly  sui ted for  performance and 

qual i ty  measurement  and comparisons .  
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