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Abstract
Objective:  To  assess  the  prevalence  of  miscoding,  misclassification,  misdiagnosis  and  under-
registration  of  diabetes  mellitus  (DM)  in  primary  health  care  in  Catalonia  (Spain),  and  to  explore
use of  automated  algorithms  to  identify  them.
Methods:  In  this  cross-sectional,  retrospective  study  using  an  anonymized  electronic  general
practice database,  data  were  collected  from  patients  or  users  with  a  diabetes-related  code  or
from patients  with  no  DM  or  prediabetes  code  but  treated  with  antidiabetic  drugs  (unregistered
DM). Decision  algorithms  were  designed  to  classify  the  true  diagnosis  of  type  1  DM  (T1DM),  type
2 DM  (T2DM),  and  undetermined  DM  (UDM),  and  to  classify  unregistered  DM  patients  treated
with antidiabetic  drugs.
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Results:  Data  were  collected  from  a  total  of  376,278  subjects  with  a  DM  ICD-10  code,  and
from 8707  patients  with  no  DM  or  prediabetes  code  but  treated  with  antidiabetic  drugs.  After
application  of  the  algorithms,  13.9%  of  patients  with  T1DM  were  identified  as  misclassified,
and were  probably  T2DM;  80.9%  of  patients  with  UDM  were  reclassified  as  T2DM,  and  19.1%  of
them were  misdiagnosed  as  DM  when  they  probably  had  prediabetes.  The  overall  prevalence  of
miscoding (multiple  codes  or  UDM)  was  2.2%.  Finally,  55.2%  of  subjects  with  unregistered  DM
were classified  as  prediabetes,  35.7%  as  T2DM,  8.5%  as  UDM  treated  with  insulin,  and  0.6%  as
T1DM.
Conclusions:  The  prevalence  of  inappropriate  codification  or  classification  and  under-
registration  of  DM  is  relevant  in  primary  care.  Implementation  of  algorithms  could  automatically
flag cases  that  need  review  and  would  substantially  decrease  the  risk  of  inappropriate  registra-
tion or  coding.
©  2016  SEEN.  Published  by  Elsevier  España,  S.L.U.  All  rights  reserved.
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¿Se  registra  y  clasifica  correctamente  la  diabetes  mellitus  en  atención  primaria?
Estudio  poblacional  en  Cataluña,  España

Resumen
Objetivo:  Evaluar  la  prevalencia  de  errores  en  la  codificación,  clasificación,  diagnóstico  e  infrar-
registro de  la  diabetes  mellitus  (DM)  en  asistencia  primaria  en  Cataluña  y  explorar  el  uso  de
algoritmos automáticos  para  identificarlos.
Métodos:  En  este  estudio  transversal,  retrospectivo  utilizando  una  base  electrónica  de  datos
anonimizados  se  extrajeron  los  datos  de  pacientes  con  algún  código  de  diabetes  o  de  pacientes
sin código  de  DM  o  prediabetes  pero  tratados  con  antidiabéticos  (DM  no  registrada).  Se  diseñaron
algoritmos  de  decisión  para  clasificar  el  verdadero  diagnóstico  de  diabetes  tipo  1  (DM1),  dia-
betes tipo  2  (DM2)  y  diabetes  indeterminada  (DMI),  y  para  clasificar  a  los  pacientes  con  DM  no
registrada tratados  con  antidiabéticos.
Resultados:  Se  obtuvieron  datos  de  un  total  de  376.278  sujetos  con  algún  código  ICD-10  de  DM  y
de 8.707  pacientes  sin  código  de  DM  o  prediabetes  tratados.  Tras  la  aplicación  de  los  algoritmos,
un 13,9%  de  pacientes  con  DM1  se  reclasificaron  como  DM2;  un  80,9%  de  pacientes  con  DMI  se
reclasificaron  como  DM2  y  un  19,1%,  como  prediabetes.  La  prevalencia  global  de  errores  de
codificación  (códigos  múltiples  o  DMI)  fue  del  2,2%.  Finalmente,  el  55,2%  de  los  sujetos  con
DM no  registrada  fueron  clasificados  como  prediabetes,  el  35,7%  como  DM2,  el  8,5%  como  DMI
tratada con  insulina  y  el  0,6%  como  DM1.
Conclusiones:  La  prevalencia  de  DM  inadecuadamente  codificada,  clasificada  o  infrarregistrada
en asistencia  primaria  es  relevante.  La  aplicación  de  algoritmos  podría  etiquetar  automática-
mente los  casos  que  necesitan  revisión  y  reducir  considerablemente  el  riesgo  de  codificaciones
erróneas.
© 2016  SEEN.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los  derechos  reservados.

Introduction

Clinical  guidelines  classify  diabetes  mellitus  based  on  the
pathogenesis  of  hyperglycaemia,  broadly  into  type  1  (T1DM;
due  to  �-cell  destruction),  type  2  (T2DM;  due  to  a  progres-
sive  insulin  secretory  defect),  and  other  types  (e.g.,  genetic
forms,  gestational  diabetes,  drug-  or  chemically-induced,
or  other  causes).1,2 Moreover,  guidelines  give  distinct  rec-
ommendations  for  management  and  treatment  based  on
classification,  but  they  do  not  give  clear  guidance  to  assist
physicians  in  classifying  the  condition.  However,  the  dis-
tinction  between  T1DM  and  T2DM  in  clinical  practice  is  not
always  obvious  based  on  initial  history,  physical  examination
and  laboratory  values  at  first  presentation.  The  difficulties  in

the distinction  between  diabetes  types  may  result  in  errors
in  patients’  registries  in  primary  care  records.3 Incorrect
coding  is  categorised  as  misclassification  (when  the  patient
is  falsely  classified  as  a  given  type  of  DM),  misdiagnosis
(when  the  patient  does  not  have  diabetes),  and  miscoding
(when  a  non-specific  code  ---  undetermined  ---  is  used  and  it
is  not  possible  to  determine  the  type  of  diabetes).4

The  prevalence  of  incorrect  and  incomplete  coding  and
classification  of  diabetes  in  routinely  collected  data  is
difficult  to  quantify  because  of  the  heterogeneity  among
available  studies,  as  a  systematic  review  noted.5 Still,  the
article  highlighted  the  potential  implications  and  impact,
which  includes  inappropriate  or  delayed  pharmacological
management  (e.g.,  prescription  of  insulin  at  T2DM  onset,
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