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Resumen

La diabetes mellitus tipo 2 (DM2) afecta a un 13,8% de las personas adultas en
Espafia, aunque solo estan diagnosticados algo mas de la mitad (un 56,6% de
los afectados). La DM2 muy frecuentemente se asocia a otros factores de
riesgo como la obesidad, la hipertension o la dislipemia, lo que confiere a los
pacientes un elevado riesgo cardiovascular. Para intentar reducir la mortalidad
y minimizar el impacto de las complicaciones de la enfermedad diabética
(cardiovasculares, retinopatia, nefropatia y neuropatia), es necesaria la
implicacion de los profesionales, asi como la responsabilizacion del paciente
para conseguir y mantener un adecuado control de la glucemia y del resto de
factores de riesgo cardiovascular. Asi mismo los profesionales y el conjunto del
sistema sanitario deben ofrecer un manejo clinico de calidad a toda la

poblacion a su cargo.

En 1993 se inici6 el programa de Mejora Continua de la Calidad (MCC) de la
atencion a la diabetes tipo 2 en Catalufia a partir de las evaluaciones periodicas
realizadas por el grupo GEDAPS (Grup d’Estudi de la Diabetis a I'Atencio
Primaria de Salut). Desde entonces, el grupo ha elaborado guias con
recomendaciones clinicas y organizativas y ha impulsado actividades de
formacion continuada destinadas a mejorar la calidad asistencial. Desde la
primera evaluacion realizada en 1993 se ha ido observando una progresiva
mejora en la mayor parte de los indicadores, no solo del proceso asistencial
sino también de los resultados intermedios (control glucémico, de la presion
arterial y de los niveles de colesterol en sangre) y finales, con reducciones en la
prevalencia de algunas complicaciones como la retinopatia, las Ulceras y las

amputaciones.

La dltima evaluacion del GEDAPS se realiz6 en 2007. Posteriormente, el grupo
DAP_CAT (Grup de Recerca Epidemiologica en Diabetis des de I'Atencio

Primaria a Catalunya) ha analizado los datos registrados de la base de datos



SIDIAP (Sistema d’Informacié per el Desenvolupament de la Investigacié en
Atencié Primaria) que incluye toda la poblacién atendida por el Institut Catala
de la Salut. La comparacion de los datos de 2007 a 2013 ha mostrado un
aumento considerable de la prevalencia de diabetes registrada y una
progresiva mejora del control de las cifras de presion arterial y de los niveles de
colesterol, manteniéndose estable el control glucémico a pesar de que se ha
intensificado progresivamente el tratamiento con farmacos antidiabéticos. En
esta tesis doctoral se analizan y comparan los datos de las evaluaciones
disponibles entre 1993 y 2013 a partir de las principales publicaciones en las

que ha participado el doctorando.



Abstract

Type 2 Diabetes mellitus (T2DM) affects 13.8% of adults in Spain, although
they are only diagnosed just over half (56.6% of those affected). DM2 is usually
associated with other risk factors such as obesity, hypertension or dyslipidemia,
giving patients a high cardiovascular risk. To try to reduce mortality and
minimize the impact of the complications of the disease (cardiovascular
disease, retinopathy, nephropathy and neuropathy), it is necessary the
involvement of professionals and the participation of the patient to achieve and
maintain an adequate control of glycemia and other cardiovascular risk factors.
Likewise professionals and the entire health system should provide a good

quality clinical management covering the entire population.

In 1993, the GEDAPS (Group for the Study of Diabetes in Primary Care)
Continuous Quality Improvement of care for type 2 diabetes program in
Catalonia began and promoted periodic evaluations. The GEDAPS group has
developed guidelines with clinical and organizative recommendations and has
driven continuous educational activities aimed to improve the quality of care.
Since the first evaluation in 1993 a gradual improvement in most of the
indicators has been observed, not only the process of care but also the
intermediate results (glycemic control, blood pressure and blood cholesterol
levels) and final outcomes, with reductions in the prevalence of some

complications such as retinopathy, ulcers and amputations.

The last GEDAPS evaluation was conducted in 2007. Subsequently, the
DAP_CAT group (Diabetes Research Group in Primary Care_Catalunya) has
analyzed the data recorded in the data base SIDIAP (Information System for the
Development of Research in Primary Care) including all the population cared for
by the Institut Catala de la Salut. Comparing data from 2007 to 2013 has shown
a significant increase in the prevalence of registered diabetes and a gradual
improvement in the control of blood pressure and blood cholesterol, remaining

estable the glycemic control although antidiabetic treatment has been gradually



intensified. This thesis analyzes and compares the available data from the
evaluations between 1993 and 2013 from the major publications in which the

doctoral candidate has participated.
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1. Presentacion

Esta tesis doctoral se estructura segun la normativa de la Universitat de
Barcelona para la presentacion de Tesis Doctorales en el formato de

compendio de articulos.

Los articulos incluidos forman parte de una linea de investigacion iniciada en el
afio 1993 y dirigida a conocer y monitorizar la evolucién de la calidad de la
atencion a la DM2 en Catalunya. Los resultados obtenidos han aportado
informacion relevante en este campo y han sido publicados en varios articulos
en revistas cientificas de impacto internacional. Para esta tesis se han
seleccionados cinco articulos ya publicados sobre la evolucion del manejo y el
grado de control de la DM2 en Catalunya. Un sexto articulo sobre la evolucién
de la mortalidad, las complicaciones cardiovasculares y el grado de control de
los factores de riesgo cardiovascular, y un séptimo articulo sobre la prevalencia
y factores pronosticos de la enfermedad renal cronica, estdn en fase de

redaccion.

Titulo: Fifteen years of continuous improvement of quality care of type 2
diabetes mellitus in primary care in Catalonia, Spain

Autores: Mata-Cases M, Roura-Olmeda P, Berengué-Iglesias M, Birulés-Pons
M, Mundet-Tuduri X, Franch-Nadal J, Benito-Badorrey B, Cano-Pérez JF on
behalf of the Diabetes Study Group in Primary Health Care (GEDAPS: Grup
d’Estudi de la Diabetis a I'Atencié Primaria de Salut, Catalonian Society of
Family and Community Medicine)

Revista: Int J Clin Pract. 2012; 66 (3): 289-98.
Factor de impacto: 2,427 (Cuartil 1)

Titulo: Control of glycemia and cardiovascular risk factors in patients with
type 2 diabetes in primary care in Catalonia (Spain).

Autores: Vinagre |, Mata-Cases M, Hermosilla E, Morros R, Fina F, Rosell M,
Castell C, Franch-Nadal J, Bolibar B, Mauricio D.

Revista: Diabetes Care 2012; 35:774-9. doi: 10.2337/dc11-
1679. Epub 2012 Feb 16.

Factor de impacto: 7,735 (Cuartil 1)



Titulo: Differences in the Cardiometabolic Control in Type 2 Diabetes
According to Gender and the Presence of Cardiovascular Disease:
Results from the eControl Study.

Autores: Franch-Nadal J, Mata-Cases M, Vinagre |, Patitucci F, Hermosilla E,
Casellas A, Bolivar B, Mauricio D.

Revista: Int J Endocrinol. 2014; 2014:131709. doi: 10.1155/2014/131709. Epub
2014 Sep 21
Factor de impacto: 1,948 (Cuartil 2)

Titulo: Metabolic control and cardiovascular risk factors in type 2 diabetes
mellitus patients according to diabetes duration

Autores: Franch-Nadal J, Roura-Olmeda P, Benito-Badorrey B, Rodriguez-
Poncelas A, Coll-de-Tuero G; Mata-Cases M, on behalf of the GedapS
(Primary care Group for the study of Diabetes).

Revista: Fam Pract. 2015; 32(1):27-34. doi: 10.1093/fampra/cmu048. Epub
2014 Sep 5.

Factor de impacto: 2,022 (Cuatrtil 1)

Titulo: Glycemic Control and Antidiabetic Treatment Trends in Primary
Care Centers in Patients with Type 2 Diabetes During 2007-2013 in
Catalonia: a Population-Based study

Autores: Mata-Cases M, Franch-Nadal, Real J, Mauricio D.

Revista: BMJ Open 2016, doi:10.1136/bmjopen-2016-012463 [Epub ahead of
print]
Factor de impacto: 2,562 (Cuartil 1)

El impacto conjunto estimado de las cinco publicaciones es de 14,132.



Como informacién adicional, mencionar que el doctorando también es autor de los

siguientes articulos centrados en la atencion a la DM2 en Catalunya:

1. Mundet X, Cano F, Mata-Cases M, Roura P, Franch J, Birules M, et al. Trends in
chronic complications of type 2 diabetic patients from Spanish primary health care
centres (GEDAPS study): Ten vyear-implementation of St. Vincent
recommendations. Prim Care Diabetes. 2012;6(1):11-8. Factor de impacto: 1,609
(Cuartil 2)

2. Coll-de-Tuero G, Mata-Cases M, Rodriguez-Poncelas A, Pepié JM, Roura P,
Benito B, Franch-Nadal J, Saez M. Chronic kidney disease in the type 2 diabetic
patients: prevalence and associated variables in a random sample of 2642 patients
of a Mediterranean area. BMC Nephrol. 2012 Aug 20; 13(1):87. [Epub ahead of
print]. Factor de impacto: 2,470 (Cuartil 1)

3. Mata-Cases M, Benito-Badorrey B, Roura-Olmeda P, Franch-Nadal J, Pepi6-
Vilaubi JM, Saez M, Coll-de-Tuero G; on behalf of the GEDAPS (Primary Care
Group for the study of Diabetes) of the Catalonian Society of Family and
Community Medicine. Clinical inertia in the treatment of hyperglycemia in type 2
diabetes patients in primary care. Curr Med Res Opin. 2013; 29(11): 1495-502.
Epub 2013 Sep 6. Factor de impacto: 2,370 (Cuartil 1)

4. Bodicoat DH, Mundet X, Davies MJ, Khunti K, Roura P, Franch J, Mata-Cases M,
Cos X, Cano JF; on behalf of the GEDAPS Study Group. The impact of a
programme to improve quality of care for people with type 2 diabetes on hard to
reach groups: The GEDAPS study. Prim Care Diabetes. 2015 Jun;9(3):211-8. doi:
10.1016/j.pcd.2014.08.001. Epub 2014 Sep 1. Factor de impacto: 1,570 (Cuartil 2)

5. Mata-Cases M, Mauricio D, Vinagre I, Morros R, Hermosilla E, et al. Treatment of
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6. Rodriguez-Poncelas A, Miravet-Jimenez S, Casellas A, Franch J, Lopez-Simarro
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95.doi:10.1111/ijcp.12741.Epub 2015 Sep 30. Factor de impacto: 2,226 (Cuartil 1)

8. Ruiz-Tamayo |, Franch-Nadal J, Mata-Cases M, Mauricio D, Cos X, Rodriguez-
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la Salut, para la realizacion de la tesis doctoral (resolucion 24/4/2015).

Las evaluaciones GEDAPS recibieron financiacién parcial sin condiciones por
parte de Bayer, MSD, Novonordisk, GSK y la Fundacié d’Atencié Primaria. El
proyecto conté con el soporte y aprobacion del Consell Assessor sobre la

Diabetis a Catalunya del Departament de Sanitat de la Generalitat de Catalunya.

El proyecto de analisis de los datos de control glucémico y de los factores de
riesgo y morbimortalidad cardiovascular del periodo 2007-2013 (SIDIAP) ha
recibido financiacion parcial sin condiciones por parte de AstraZéneca y MSD. El
proyecto fue aprobado por el Comité Etic d’Investigacié Clinica de la IDIAP Jordi
Gol con fecha 24/7/2013 con el cédigo P13/073

10



2. Introduccion

2.1. La atencion a la diabetes: un desafio para los sistemas sanitarios

La diabetes mellitus tipo 2 (DM2) es una enfermedad metabdlica cronica muy
frecuente en los paises desarrollados cuya prevalencia esta adquiriendo
proporciones de caracter epidémico en los paises en vias de desarrollo, lo que
se atribuye al envejecimiento de la poblacion y a la prevalencia cada vez mayor
de obesidad y sedentarismo en la poblacién general 1. En un reciente estudio
poblacional (di@bet.es) realizado en Espafia mediante la prueba de la
sobrecarga oral de glucosa, se observé una prevalencia de DM2 del 13,8% en
la poblacion mayor de 18 afios, con un 43,5% de casos no conocidos

(prevalencia de diabetes conocida 7,8% y de diabetes ignorada del 6%) 2.

Las personas con DM2 tienen una mayor mortalidad total y de causa
cardiovascular y un riesgo incrementado de presentar complicaciones
microvasculares (retinopatia, nefropatia y neuropatia) y macrovasculares, como
la cardiopatia isquémica, el accidente vascular cerebral (AVC) o la enfermedad
arterial periférica 3. Estas complicaciones crénicas empeoran la calidad de
vida del paciente con DM2 7 y comportan un gran incremento de los coste
sanitarios &4 Actualmente, se estima que la diabetes representa
aproximadamente el 10% del gasto sanitario global de los paises desarrollados,
entre ellos Espafia 11415 En un estudio reciente publicado por nuestro grupo,
los pacientes con DM2 presentaron un incremento del coste de
aproximadamente un 72% respecto de los usuarios sin diabetes de la misma
edad y sexo atendidos en la atencién primaria de Catalunya 6. Ademas la
presencia de complicaciones cardiovasculares aumenté 1,42 veces el coste
anual y la insuficiencia renal terminal 10,35 veces 8. Todo ello ha llevado a que
se hayan promovido acciones a nivel internacional ® y programas especificos a
nivel estatal en Espafia /. En Catalunya, la creaciéon del Consell Assessor
sobre la Diabetis en 1983 18 ha contribuido a que se incluyera la diabetes en los
Planes de Salud del Departament de Salut de la Generalitat de Catalunya *°.

Los principales objetivos de Consell Assessor son promover la investigacion

1"


mailto:di@bet.es

epidemiolégica, la educacion y la colaboracibn entre asociaciones de
pacientes, sociedades cientificas y la administracién, asi como el patrocinio
actividades formativas, elaboracion de protocolos clinicos, documentos de

consenso sobre pautas de actuacion y sobre organizacion sanitaria 8.

La relacion entre el control glucémico y las complicaciones cronicas de la
diabetes estd ampliamente demostrada 22%21, y en diferentes ensayos clinicos
se han conseguido reducciones de las complicaciones microvasculares 2224,
los eventos cardiovasculares 2°-28 o incluso la mortalidad 262°-3! con diferentes
estrategias relacionadas con el grado de control glucémico o el uso de grupos
farmacoldgicos especificos. Los pardmetros modificables que mas importancia
tienen para prevenir las complicaciones son el control de la glucemia (medido
por el nivel de la Hemoglobina glucosilada Alc -HbAlc-), la presion arterial
(PA), los lipidos (colesterol-LDL), el tabaquismo y la obesidad 2%, Las
sociedades cientificas han establecido recomendaciones y objetivos de control
de todos estos factores de riesgo cardiovascular para reducir el impacto de la
enfermedad 3349, Actualmente, en las guias del Institut Catala de la Salut (ICS)
se recomienda como objetivos de control para la mayoria de pacientes una
HbAlc <7%, una PA <140/90 mmHg, un colesterol-LDL <100 mg/dl (en
prevencion secundaria) o <130 mg/dl (en prevencion primaria), no fumar y un
IMC <30 kg/m? 35, aunque siempre hay que individualizarlos en funcién de las
caracteristicas del paciente, especialmente la edad y la esperanza de vida, la

presencia de complicaciones y el riesgo de efectos adversos del tratamiento 33-
40

En Catalufia, el grupo GEDAPS (Grup d’Estudi de la Diabetis en I'Atencid
Primaria de Salut) puso en marcha en el afio 1993 el programa de mejora
continua de la calidad GEDAPS (MCC-GEDAPS), basado en evaluaciones
periodicas de estos indicadores y en la introduccion de intervenciones
orientadas a mejorar la calidad de la asistencia prestada a las personas con
DM2 atendidas desde la Atencion Primaria. La publicacion por el mismo grupo
de diferentes guias de practica clinica y algoritmos de tratamiento ha sido
también clave para establecer el liderazgo del grupo en el manejo de la DM2 en

atencion primaria 33343741 | os resultados del programa de MCC han generado
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numerosas publicaciones 42750, disponiéndose de datos de sucesivas
evaluaciones realizadas en 1993, 1995, 1997, 2000, 2002 y 2007.

Con posterioridad, el grupo DAP_Cat (Grup de Recerca Epidemiologica en
Diabetis des de I'Atencié Primaria a Catalunya), del que forman parte también
varios miembros del GEDAPS, ha puesto en marcha estudios a partir de los
datos poblacionales de la base de datos SIDIAP (Sistema de Informacion para
el Desarrollo de la Investigacién en atencién Primaria) 552, En este sentido, el
estudio publicado en la revista Diabetes Care 2 sobre un total de casi 300.000
personas con DM2 atendidas durante el afio 2009 por el ICS en Cataluiia, ha
constituido un hito en el conocimiento de la atencion a la diabetes en el mundo
real. A partir de los datos del SIDIAP se analizo el grado de control de la
glucemia y de los otros factores de riesgo cardiovascular y la prevalencia de las
complicaciones de la diabetes °3. Ademas, permiti6 conocer el uso de los
farmacos empleados en su control, tanto los farmacos antidiabéticos 54-°¢ como
los farmacos para el resto de factores de riesgo 5357, Posteriores publicaciones
han analizado méas especificamente las diferencias en el grado de control por
género °’, grupos de edad ® o escalones terapéuticos °°, la prevalencia y
caracteristicas de la retinopatia y la nefropatia %', asi como los costes
sanitarios directos atribuibles a la diabetes 1¢ o la validacién del diagnéstico de
la diabetes 62. Finalmente, y con motivo de esta tesis doctoral, se ha analizado
la atencién a la DM2 entre 2007 y 2013 mediante cortes transversales anuales
%9, La cantidad y la calidad de la informacién que ofrece esta base de datos
confieren una gran potencia y relevancia a cualquier andlisis que se realice a

partir de ella 5152,

2.2. La atencion primaria como eje central de la atencién a la DM2

En nuestro pais, y en la mayor parte de los sistemas de salud europeos, los
pacientes con DM2 tienen como referentes basicos de su atencion a los
profesionales del Equipo de Atencién Primaria (EAP), que son los que

gestionan y atienden este problema de salud de manera integral e integrada 2.



En general, sélo cuando el paciente presenta complicaciones avanzadas o una
elevada complejidad en el tratamiento es necesario derivarlo a los servicios de
referencia de endocrinologia, u otros servicios hospitalarios, que intervendran o
daran apoyo en el manejo de la enfermedad y sus complicaciones. El sistema
sanitario debe garantizar la calidad y la continuidad asistencial para dar la

respuesta mas adecuada a cada paciente y en cada momento.

Existe en Catalunya una larga tradicion de colaboracion en el terreno
asistencial entre los profesionales de la atencion primaria y los que trabajan en
la atencion hospitalaria, especialmente con los profesionales de los servicios de
endocrinologia y nutricion 8. Desde finales de los afios 90 se empezaron a
establecer los modelos de consultoria en diferentes territorios, que
posteriormente se fueron desarrollando e implantando teniendo en cuenta las
particularidades de cada entorno. Cabe destacar las “consultorias presenciales
de endocrinologia” y las experiencias mas recientes de “consultoria virtual”
como instrumentos de apoyo en la toma de decisiones %495 Gracias a todas
estas experiencias y otras similares que existen a lo largo del territorio de
Catalufia, se evita la duplicidad de pruebas, permite la transferencia del
conocimiento de unos a otros, evita desplazamientos innecesarios a los
enfermos, y reduce considerablemente la lista de espera de los especialistas
hospitalarios . Todo ello dentro de los objetivos del Plan de Salud 2011-2105
19 que prevé un sistema integrado mas resolutivo desde los primeros niveles

de la asistencia, en todo el territorio.

En general, hay que decir que desde la reforma de la atencién primaria en los
afos 80 se ha incrementado notablemente las competencias de los
profesionales y la capacidad de resolucion de la atencion primaria. A destacar
especialmente el papel imprescindible de las enfermeras en la educacion y
capacitacion de los pacientes en el manejo de su enfermedad, y también en la
gestion global de los problemas de los pacientes. También los servicios de
atencion especializada endocrinolégica de nuestro pais han sido pioneros en el
establecimiento de modelos organizativos (coordinacion con atencion primaria,

hospitales de dia, unidades del pie diabético), en la asistencia y en la
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investigacion. Todo ello ha contribuido a mejorar la calidad de la atencién a la
diabetes en Catalunya y consecuentemente reducir el impacto de la

enfermedad en la calidad de vida de nuestros pacientes.

La constitucion en el conjunto del estado espafiol de la Red de Grupos de
Estudio de la Diabetes en Atencion Primaria de la Salud (inicialmente
RedGEDAPS, y mas recientemente RedGDPS), de la que fue promotor inicial
el grupo GEDAPS, ha llevado a los médicos y enfermeras del grupo a liderar la
atencion a la DM2 en atencion primaria. A nivel estatal, miembros del grupo
han liderado grupos de trabajo y participado en numerosos documentos de
consenso Yy guias, son miembros de la junta directiva de la Sociedad Espafiola
de Diabetes (SED)®, pero también lideran iniciativas ministeriales, como la
Estrategia en Diabetes del Sistema Nacional de Salud 7 e incluso a nivel
europeo en cargos directivos en el Primary Care Diabetes Europe ¢’. En el caso
concreto de Catalunya, los miembros del grupo GEDAPS han participado, entre
otros, en la junta directiva de la Associacié Catalana de Diabetis (ACD) %8 y el
Consell Assessor de la Diabetis a Catalunya 8. Actualmente, la pagina web de

la RedGDPS  (http://www.redgdps.org) y el blog del grupo

(http://redgedaps.blogspot.com.es) constituyen un referente cientifico, no solo

para los profesionales de atencibn primaria sino también de otras
especialidades y profesiones sanitarias, tanto en Espafia como en

Latinoamérica.

2.3. Periodo 1993-2007: El Programa de Mejora Continua de la Calidad
GEDAPS

La atencion a la DM2 requiere no sélo la aplicacion de medidas terapéuticas de
probada eficacia, sino también de procedimientos clinicos correctos, una
actitud estricta en relacion a los objetivos del control por parte de los
profesionales sanitarios, la mejora de los aspectos organizativos de la atencion
(protocolos, sistemas de registro, trabajo en equipo) y la adecuada

coordinacion entre los diferentes niveles asistenciales del sistema sanitario. En
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consonancia con la Declaracion de Saint Vincent °, en el afio 1993 se
constituyd en el seno de la Sociedad Catalana de Medicina Familiar y
Comunitaria, el grupo GEDAPS, compuesto mayoritariamente por meédicos y

enfermeras de la Atencion Primaria, con los objetivos de:

e Mejorar el grado de control de las personas con DM2 en la Atencién

Primatria.

e Promover la formacién continuada y la investigacion sobre la DM2 en

Atencion Primaria.

e Promover acciones de mejora continua de la calidad de la atencion a las

personas con DM2 en Atencién Primaria.

e Facilitar la evaluacion interna y externa de la atencion al diabético en los
EAP de la red de MCC-GEDAPS y su comparacion con el conjunto de su
region sanitaria y de Catalufia mediante un programa informatico disefiado

especificamente para la realizacion de evaluaciones periodicas.

Para el logro de estos objetivos se desarrollaron una serie de iniciativas y
estrategias como la guia GEDAPS de la DM2 3334, el programa informatico de
la Red de MCC-GEDAPS %° y numerosas actividades de formacién continuada
de manera programada entre 1993 y 2002 por todo el territorio de Catalunya
4344 Con posterioridad y hasta la actualidad el grupo ha seguido realizando
actividades formativas periédicas, pero sin formar parte de un plan especifico

de mejora de la calidad asistencial.

La primera iniciativa del grupo fue la edicién y distribucion a todos los
profesionales de los EAP de la “Guia para el tratamiento de la diabetes tipo 2
en la Atencién Primaria” que, desde la primera edicion en 1993 33, ha contado
con el apoyo incondicional del Consell Assessor de la Diabetis de Catalunya.
Posteriormente se publicaron nuevas ediciones en 1995, 2000, 2005 y 2011 34,
La Guia contiene recomendaciones clinicas y organizativas para homogeneizar
la atencidén al paciente diabético en Atencion Primaria y propiciar un enfoque
integral a un paciente de riesgo multifactorial que requiere un abordaje global,

por lo que las intervenciones sobre el tabaquismo, la presion arterial, la
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dislipemia y la hiperglucemia deben tener la misma prioridad. Posteriormente,
la Guia del ICS %5, en que han participado también algunos médicos y
enfermeras del GEDAPS, ha recogido practicamente la mayor parte de los
contenidos y las recomendaciones promovidas en las Ultimas ediciones de la
guia GEDAPS 34,

El mismo afio 1993 el GEDAPS puso en marcha el programa MCC-GEDAPS
basado en las propuestas de la Declaracién de Saint Vincent ° con la definicién
de unos indicadores de proceso y de resultados intermedios y finales, para
monitorizar y promover actividades de mejora continua de la calidad de la
atencion a la poblacion diabética ©°. También se hicieron unas
recomendaciones organizativas con el fin de mejorar la implementacion de las
actividades asistenciales de realizacion periodica (seguimiento clinico y
deteccion de complicaciones) y su registro en una hoja de monitorizacion, y
gue fueron actualizadas en las diferentes ediciones de la guia GEDAPS. Al
mismo tiempo se disefidé un programa informatico de distribucion gratuita para
la recogida de datos %% que ofrecia a los centros participantes en la Red MCC-
GEDAPS la posibilidad de disponer inmediatamente de los resultados de los
indicadores de calidad de su centro y posteriormente, con la agregacion de los
datos de todos los centros, conocer los datos de su area geogréfica y del
conjunto de Catalufia. La participacién de los centros era voluntaria e implicaba
anicamente que la persona responsable de la revision de las historias clinicas
tenia un interés por la mejora de la calidad de la atencién a la DM2 y que con la
presentacion de los resultados a su EAP se fomentaba la introduccion de
mejoras organizativas, asi como la participacion en las evaluaciones de la Red
MCC-GEDAPS.

Cada centro enviaba en formato electronico los datos anonimizadas de una
muestra de al menos 5 pacientes por cada Unidad Basica Asistencial
(médico/enfermera) y los datos eran agregados automaticamente por la
comision de coordinacion de la red MCC-GEDAPS. En las evaluaciones de
1993 a 2002 se revisaron las historias de papel (muestreo sistematico o
aleatorio, a criterio del centro) mientras que en 2007 se hizo revisando la
historia informatizada y todas las muestras fueron aleatorias. Los datos se

enviaban en un disquete hasta 2002 y entrando directamente los datos en la
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pagina web www.redgedaps.org en 2007 %°. Se debe tener en cuenta que la
informatizacién en atencién primaria fue progresiva: las primeras experiencias
se iniciaron en 1998, se empez6 a extender en 2001 y no se completd hasta el
afio 2005. Finalmente, desde el aifio 2006 los resultados de laboratorio y de la
mayor parte de pruebas complementarias son volcados automaticamente en la

historia clinica informatizada del ICS.

Tras la publicacién de la primera edicion de la Guia GEDAPS 33, se inici6 su
difusion mediante un programa de formacién continuada con una serie de
actividades formativas presenciales y descentralizadas por toda la geografia
catalana incluyendo aspectos de deteccion, manejo clinico y tratamiento, pero
también la difusion de los resultados de las evaluaciones del programa de
MCC-GEDAPS. Con posterioridad a cada una de las evaluaciones se editdé un
dossier con los resultados globales y por areas geogréaficas que se envié a
todos los centros de la Red MCC-GEDAPS. Ademas, se presentaron en las
reuniones y cursos organizados por el grupo, asi como en diferentes congresos
de medicina de familia y de las sociedades nacionales e internacionales de
diabetes. El feedback de los resultados a los centros participantes mediante el
dossier, como al resto de centros de atencion primaria, en cursos y reuniones
cientificas, ha podido constituir un estimulo importante para la mejora de la
atencién. Con los datos aportados por los centros de la red también se han
generado numerosas publicaciones que han aumentado el conocimiento de la

diabetes y su manejo en atencioén primaria 42-59,

2.4. Periodo 2007-2013: La base de datos poblacional SIDIAP

El ICS es el principal proveedor de servicios sanitarios de Catalufia y gestiona
directamente 470 EAPs que tienen asignados mas de 5,8 millones de
ciudadanos, aproximadamente el 80% de la poblacién catalana 7. Todos los
profesionales de atencion primaria del ICS (méas de 10.000) utilizan el mismo
programa de historia clinica informatizada (la estacion clinica de atencion

primaria [e-CAP]), creado y desarrollado por el propio ICS desde 1998. La
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implantacién del e-CAP fue progresiva a partir de 2001, y desde 2005 su uso

es universal en todos los EAPs del ICS.

El Institut d’Investigacié en Atencid Primaria Jordi Gol (IDIAP-Jordi Gol) cre6 a
finales de 2009 el SIDIAP (Sistema d’Informacié per a I'Investigacié en Atencio

Primaria; www.sidiap.org) °1:°2. Su objetivo principal es generar un gran sistema

de informacion con datos provenientes de la historia clinica informatizada e-
CAP del ICS y de otras fuentes complementarias (resultados de laboratorio,
facturacion de farmacia y altas hospitalarias, entre otros) que permita obtener
informacion vélida y fiable para la investigacion. De esta forma, el SIDIAP ha
permitido potenciar la investigacion, fomentar la evaluacion sanitaria del ICS y

mejorar su gestion clinica.

El grupo DAP_CAT de la Unitat de Suport a la Investigaci6 de Barcelona
(IDIAP-Jordi Gol), comenzd en 2009 el proyecto eControl, con el objetivo de
evaluar las caracteristicas de los pacientes diabéticos de la base de datos del
SIDIAP. Los datos sobre el grado de control glucémico y de otros factores de
riesgo observados en el primer articulo publicado %3 son coherentes con los
resultados obtenidos en otros estudios de nuestro pais #°, especialmente con la
evaluacion GEDAPS de 2007 en Catalunya %4 y similares o incluso superiores a
los de estudios realizados en otros paises desarrollados 182 como veremos
mas adelante. La principal limitaciéon de los datos del SIDIAP se debe a su
disefio observacional, retrospectivo y transversal. Como cualquier estudio
observacional, no toda la informacion clinica esta disponible en todos los
pacientes, pero el hecho de que incluye a toda la poblacion, el elevado niumero
de pacientes y el volumen de datos ofrece una vision muy fidedigna de la
atencién a la diabetes en el mundo real 5*¢°, Con el objetivo de observar las
tendencias en el manejo de la enfermedad se disefié un proyecto en el que se
han analizado los datos de cortes transversales anuales desde 2007 a 2013 y
gue ha sido motivo de una ayuda pre-doc de la IDIAP-Jordi Gol concedida en

2015 al doctorando con el fin de facilitar la realizacién de la tesis.
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Desde el afio 1993 hasta la actualidad se ha modificado sustancialmente la
prevalencia de la DM2, se ha incrementado notablemente el arsenal
terapéutico disponible para su control, asi como la actitud terapéutica proactiva
de los profesionales de atencion primaria en el control y manejo de la
enfermedad. La comparacion de los datos de las evaluaciones del grupo
GEDAPS de 1993 a 2007 con las de la base de datos SIDIAP de 2007 a 2013
nos permite conocer la evolucion de los indicadores de control metabadlico, el
tratamiento y la presencia de complicaciones, en las condiciones de practica
clinica real en nuestro entorno. El objetivo principal de esta tesis es presentar y
discutir los aspectos mas destacados de la evolucion del manejo de la
enfermedad durante los ultimos 20 afios en Catalunya a través de las

principales publicaciones de las que es autor el doctorando.
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3. Hipébtesis y objetivos

3.1 Hipotesis

Entre los afios 1993 y 2013 se han producido cambios sustanciales en la
prevalencia, manejo clinico y en los tratamientos disponibles que pueden
ayudar a mejorar el control de los factores de riesgo cardiovascular en las
personas con DM2, incluido el de la glucemia, y esto se puede traducir en una
reduccion de las complicaciones de la enfermedad. Las actividades de
formacion continuada y, mas especificamente, de mejora de la calidad del
grupo GEDAPS, asi como las de las sociedades cientificas y las instituciones
sanitarias proveedoras de atencién a las personas con diabetes, pueden haber
generado una mayor capacitacion y motivacion de los profesionales sanitarios
para el manejo de la enfermedad y esto, a su vez, repercutir positivamente en

los indicadores de salud.

3.2. Objetivo principal

Identificar los potenciales cambios en el control de la DM2 en el periodo 1993-

2013 en la poblacion de Catalunya atendida por el sistema publico de salud.

3.3. Objetivos secundarios

1. Describir la evolucion de la prevalencia de la DM2 en Catalunya durante
el periodo 1993-2013

2. Describir la evolucion de los valores de HbAlc media en la poblacién
con DM2 en Catalunya durante el periodo 1993-2013

3. Describir la evolucion del grado de control del resto de factores de riesgo
cardiovascular modificables (PA, perfil lipidico, tabaquismo y obesidad)
en la poblacion con DM2 en Catalunya durante el periodo 1993-2013

4. Describir la evolucion de la prevalencia de las complicaciones macro

(cardiopatia isquémica, AVC, arteriopatia periférica) y microvasculares
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(nefropatia, retinopatia) en la poblacion con DM2 en Catalunya durante
el periodo 1993-2013

. Comparar especificamente los resultados de las evaluaciones de 2007:
la del GEDAPS, basada en micromuestras, y la del SIDIAP, basada en
una gran base de datos, con el fin de detectar diferencias y analizar los
condicionantes o limitaciones que las puedan explicar

. Describir la evolucion del uso de farmacos antidiabéticos en la poblacion

con DM2 en Catalunya durante el periodo 2007-2013
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4. Articulos
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4.1 Primer Articulo
Quince afios de mejora continua de la calidad de la

atencion a la Diabetes tipo 2 en la Atenciéon Primaria de
Catalunya. International Journal of Clinical Practice, 2012
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SUMMARY

Aims: To assess the evolution of type 2 diabetes mellitus (T2DM) quality indica-
tors in primary care centers (PCC) as part of the Group for the Study of Diabetes
in Primary Care (GEDAPS) Continuous Quality Improvement (GCQI) programme in
Catalonia. Methods: Sequential cross-sectional studies were performed during
1993-2007. Process and outcome indicators in random samples of patients from
each centre were collected. The results of each evaluation were returned to each
centre to encourage the implementation of correcting interventions. Sixty-four dif-
ferent educational activities were performed during the study period with the par-
ticipation of 2041 professionals. Results: Clinical records of 23,501 patients were
evaluated. A significant improvement was observed in the determination of some
annual process indicators: HbA;. (51.7% vs. 88.9%); total cholesterol (75.9% vs.
90.9%); albuminuria screening (33.9% vs. 59.4%) and foot examination (48.9%
vs. 64.2%). The intermediate outcome indicators also showed significant improve-
ments: glycemic control [HbA;. < 7% (< 57 mmol/mol); (41.5% vs. 64.2%)]; total
cholesterol [< 200 mg/dl (5.17 mmol/1); (25.5% vs. 65.6%)]; blood pressure
[< 140790 mmHg; (45.4% vs. 66.1%)]. In addition, a significant improvement in
some final outcome indicators such as prevalence of foot ulcers (7.6% vs. 2.6%);
amputations (1.9% vs. 0.6%) and retinopathy (18.8% vs. 8.6%) was observed.
Conclusions: Although those changes should not be strictly attributed to the
GCQI programme, significant improvements in some process indicators, parameters
of control and complications were observed in a network of primary care centres
in Catalonia.

What'’s known

The results of clinical studies have shown that
implementation of intervention programmes for the
management of type 2 diabetes mellitus has a
positive impact in quality of care. However, limited
data are currently available from primary care
settings.

What’s new

The present study describes the impact of the
Group for the Study of Diabetes in Primary Care
intervention programme on type 2 diabetes mellitus
quality of care in primary care settings in Spain by
analysis of the trend of quality indicators.

Introduction

The benefits of controlling type 2 diabetes mellitus
(DM) and the associated cardiovascular risk factors
are well established and reflected in the current clini-
cal practice guidelines (1—4). However, the results of
several cross-sectional studies have highlighted the
difficulties in achieving the goals as well as the full
implementation of the clinical recommendations
(5-9).
observational studies have shown some positive

The results of consecutive cross-sectional

trends on both process indicators and degree of dis-
ease control (10—17).

© 2012 Blackwell Publishing Ltd

Moreover, the results of several clinical trials con-
ducted to evaluate different quality improvement
programmes at both primary and secondary care
centres have shown significant improvements in both
process and intermediate outcome indicators (degree
of glycemic control and other risk factors) with some
impact on final outcome indicators like hospital
admissions and health-related costs (18—20). The
feedback of the indicators’ results to the health pro-
viders is considered the basis for any quality
improvement intervention (21-23). In Spain, there is
limited information published in this regard, mainly
from cross-sectional studies (5-9,17).
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In 1992, the Group for the Study of Diabetes in
Primary Care (GEDAPS) was founded by the Catalan
Society of Community and Family Medicine to
implement the aims of the Saint Vincent Declaration
(1). In 1993, the group published the first edition of
the ‘Guidelines for Diabetes Management in Primary
Health Care in Spain’ that included both clinical and
organisational recommendations and also defined a
set of quality care indicators. The guidelines were
updated in the following years (1995, 1998, 2000 and
2004) (2). In parallel, the group developed the GED-
APS continuous quality improvement (GCQI) com-
puter programme to facilitate clinical audits. The
programme constructed automatically process and
outcome indicators based on the data recorded by
the participant centres from random samples of
patients” medical records. In 1996, the programme
was expanded to other Spanish regions (17). The
GCQI programme was mainly based on the feedback
of the results of the clinical indicators to the partici-
pating centres to promote interventions to improve
quality of care.

In 1993, the first evaluation of quality of care of
type 2 DM in primary care settings took place in
Catalonia. The evaluation was repeated in 1995,
1998, 2000, 2002 and 2007. At the same time, as part
of the intervention, a series of workshops and semi-
nars were launched to publicise and implement the
GEDAPS guidelines as well as the recommendations
to improve early detection of the disease, treatment,
management of diabetes complications and specific
workshops to analyse quality indicators and propose
local interventions to improve patient’s quality of
care.

The aim of the present study was to describe the
impact of the GEDAPS intervention programme on
type 2 DM quality of care in primary care settings,
by analysing the trend of quality indicators collected
in assessments that took place between 1993 and
2007 in Catalonia, Spain.

Research design and methods
Study design

The GCQI programme gathered information from
primary care centres (PCC) on process and outcomes
indicators in a sample of their patients. To promote
their participation, letters by ordinary mail and elec-
tronic mails (years 2000-2002) were sent to all PCC
in Catalonia. The planned 2005 survey was not con-
ducted because the medical records were being com-
puterised during the previous years. During the last
evaluation (2007), several investigator meetings
around the territory were conducted to encourage
participation in the study, regardless of their partici-

pation in the previous evaluations and to present
changes in data entry using a webpage (http://
www.redgdps.org/).

Health providers entered patient data using the
GCQI computer programme that immediately pro-
vided the results of a set of disease-specific processes
and outcomes indicators. Data were subsequently
sent by disk (1993-2000), electronic mail (2002) or
introduced directly in the redgedaps.org web (only in
2007). The GCQI computerised programme was spe-
cifically designed to perform periodic evaluations
(audits) in primary care centres. The programme was
based in two principles: data collection from each
participant centre (each participant centre had a
nurse or physician responsible of the survey) and
subsequent data feedback to the centres. Thus, each
centre was able to compare their data during subse-
quent assessments (internal comparison) and with
data from other centres (external comparison). The
gold standard for each indicator in each evaluation
was the overall result of all the participating centres.
Each centre then compared their own results with
the global results (gold standard) to find differences
that required to be improved.

Health providers were instructed to obtain a ran-
dom sample from the medical records of type 2 DM
patients with a follow-up greater than 6 months
since diagnosis. A total sample of five patients multi-
plied for the number of basic care units (physi-
cian/nurse), with a minimum of 30 patients per
centre, was required. A preselection of medical
records with an additional 20% was performed. In
those cases that did not fulfil the inclusion criteria
the medical record was replaced by the next one of
the same gender. Exclusion criteria included: type 1
DM,; follow-up exclusively by an endocrinologist and
short life expectancy (terminal patients or those that
received home care).

Because of the retrospective nature of the study,
based only on clinical records, patients were not
required to give written informed consent. To assure
anonymity, data were collected and recorded using
two different files: one included demographic vari-
ables and the other one included clinical variables
linked by a consecutive record number. The study
design and the GCQI programme were presented
and approved by the Consell Assessor de la Diabetis
(Advisory Board on Diabetes) of the Health Depart-
ment of the Autonomous Government in Catalunya
that behaved as Institutional Review Board.

Data were collected from paper medical records
from 1997 to 2002 and from electronic records in
2007. Data about the characteristic of the centre
(rural or urban), number of doctors and nurses team
(basic care units), total population and prevalence of
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diabetes were fulfilled by the professional responsible
of the evaluation.

GCQI programme interventions
The GCQI programme was mainly based on the
feedback of the results of clinical indicators that were
sent after each evaluation to the participating centres
to promote interventions to improve quality of care.
On the other hand, as part of the intervention pro-
gramme, 55 courses, seminars and workshops were
conducted during the study period to disseminate
the GEDAPS Guidelines and its recommendations,
and a total of 2041 health professionals (physicians
and nurses) attended. The main aim of the courses
and workshops was to encourage the global manage-
ment of the disease, not only to improve glycemic
control but also to promote the proper management
of other cardiovascular risk factors as well as the per-
formance of annual activities leading to early detec-
tion and treatment of diabetes complications. In
relation to the nurses clinical activities, a special
emphasis was put on reviewing the educational inter-
ventions, annual screening activities and the degree
of disease control in each patient, and not be limited
to explain diet or performing clinic measurements,
that is the traditional role of nurses in our country.
Moreover, after the evaluations that took place in
1995 and 1998, nine decentralised workshops with
the participation of 289 health professionals from
151 primary care teams (43% of the primary care
centres of Catalonia), were conducted to analyse the
results and identify healthcare difficulties to propose
local corrective interventions.

Variables

Demographic and clinical characteristics

Age; gender; weight; height; body mass index (BMI),
blood pressure; glycated haemoglobin (HbA,.); total
cholesterol and HDL-cholesterol; year of diabetes
diagnosis; number of doctor or nurse visits, number
of educational interventions recorded per year; antid-
iabetic treatment and smoking status.

Process and outcome indicators of quality of care

The following indicators, that have been previously
described elsewhere, were studied (17): Process indi-
cators: (i) related to the organisation: No visit related
to diabetes recorded; less than three nursing visits;
less than three educational interventions of different
topic (whatever the number of visits required to per-
form the intervention for each topic); practice of
self-monitoring blood glucose; (ii) laboratory mea-
surements: at least one HbA;. determination; two or
more HbA,,. determinations; at least one total choles-

© 2012 Blackwell Publishing Ltd
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terol determination; at least one HDL-cholesterol
determination; at least one microalbuminuria screen-
ing determination; (iii) physical examinations: weight
measurements (three or more times a year); fundus-
copy done by an ophthalmologist; foot examination;
Outcome indicators: (i) intermediate outcomes: Good
glycemic control (HbA;. <7% or 57 mmol/mol);
acceptable glycemic control (HbA;.<8% or
68 mmol/mol); very poor glycemic control (HbA,.
> 10% or 89 mmol/mol); HDL-Cholesterol
> 40 mg/dl (1.03 mmol/1); total cholesterol < 250
mg/dl(6.47 mmol/1) (acceptable control); total choles-
terol < 200 mg/dl (5.17 mmol/1) (strict control);
BMI < 30 kg/m?% BP < 140/90 mmHg (acceptable
control); BP < 130/80 mmHg (strict control); active
smoking; (ii) final outcomes: diabetic foot
(ulcers + amputations); diabetic foot ulcers; amputa-
tions of lower limbs; nephropathy (microalbuminuria
or macroalbuminuria); retinopathy; amaurosis; coro-
nary artery disease (including angina); stroke (includ-
ing transient ischaemic attack); hospital admissions
because of amputation, hypoglycemia or any other rea-
son, but with plasma blood
> 500 mg/dl(27.28 mmol/1).

glucose

Statistical considerations

Continuous variables were described using the mean
and standard deviation. Categorical variables are
described as percentage with the confidence interval
of 95% (95% CI). The SPSS.11 statistical program
was used for all statistical analyses.

Results

During the study period (1993-2007) 55 seminars were
conducted and a total of 2041 health professionals
(physicians and nurses) from 1084 centres attended.
Table 1 summarises the characteristics of the primary
care participant centres. The PCC covered one-third of
the population of Catalonia (7,364,068 individuals in
2007). The number of participant centres increased
over time, from 1993 to 2002, with a decline during the
last evaluation (2007). More than half of the centres
were urban, reaching 67.3% in 2007. The prevalence of
type 2 DM increased over time, from 3.3% in 1993 to
5.4% in 2007 (relative increase of 63%).

Patients” characteristics

The clinical records of 23,501 patients were evalu-
ated. Table 1 summarises the characteristics of
patients in each evaluation. Mean age increased from
65.2 years (SD: 10.2; range: 30-93) in 1993 to
67 years (SD: 10.9; range: 31-99) in 2007, with a sig-
nificant progressive increase in the percentage of
patients > 65 years old (50.9% vs. 60.2%). Other sig-
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Table 1 Participant centres and patient characteristics in each evaluation*

1993

1995

1998

2000

2002

2007

Characteristics of participant centres

Number of participating centres
Urban centres (%)
Number of basic care units
(physician + nurse)
Total assigned population
Assigned population
over 14 years old
Number of patients with diabetes
over 14 years
Prevalence of diabetes in patients
over 14 years (%)

Patients’ characteristics
Number of participants
Gender (% female)
Age (years), mean (SD)
> 65 years old patients (%)
Diabetes duration (years),
mean (SD)
Prevalence of obesity
(BMI > 30 kg/m?) (%)
HbA1¢ (%), mean (SD)

Physician visits related to diabetes,

mean (SD)
Nurse visits related to diabetes,
mean (SD)
Antidiabetic treatment (%)
Diet and exercise alone
Oral antidiabetic drugs
Insulin (monotherapy)
Insulin + oral antidiabetic drug

57
54.4 (41.1-66.9)
433

954,126
694,450

22,663

3.3 (3.0-3.5)
2239

56.6 (54.5-58.6)
65.2 (10.2)

50.9 (48.8-53.0)

7.5 (7.1)

37.0 (35.0-39.0)

A
©
L

5.1 (3.7)

25.7 (23.9-27.5)
52.2 (50.1-54.3)
20.0 (18.3-21.7)
2.1 (1.5-2.7)

75
56 (44.8-67.2)
565

1,251,689
982,567

38,697

4.0 (3.8-4.2)
3532

54.5 (52.9-56.1)
66.3 (10.3)

55.4 (53.8-57.0)

7.8 (7.5)

37.0 (35.4-38.6)

w =
=2

5.1(4.2)

27.7 (26.2-29.2)
50.0 (48.3-51.2)
20.2 (19.9-21.5)
2.0 (1.5-2.5)

75
56.6 (45.4-67.8)
609

1,367,639
1,058,903

51,776

4.9 (4.7-5.1)
4217

52.9 (51.4-54.4)
67.2 (10.6)

59.6 (58.1-68.1)

8.2 (7.1)

39.2 (37.7-40.7)

[N
~ =
S o

4.6 (3.3)

29.4 (28.0-30.8)
49.9 (48.4-51.4)
17.8 (16.6-18.9)
2.8 (2.3-3.3)

78
52.6 (41.5-63.7)
680

1,474,242
1,203,310

63,831

5.3 (5.1-5.5)
4564

52.1 (50.6-53.5)
67.1 (10.8)

60.0 (58.6-61.4)

7.6 (6.8)

40.5 (39.1-41.2)

~ =
= =

42 (3.2)

27.9 (26.6-29.2)
51.7 (50.2-53.1)
15.2 (14.2-16.2)
5.2 (4.6-5.8)

96
57.3 (47.4-67.2)
846

1,888,593
1,541,618

83,859

5.4 (5.2-5.5)

5819

51.8 (50.5-53.1)
67.3 (10.9)

60.5 (59.2-61.8)
8.0 (6.9)

42.6 (41.3-43.9)

1(1.4)
26 (2.4)

3.6 (2.6)

25.4 (24.3-26.5)
54.6 (53.3-55.9)
12.3 (11.5-13.1)
7.6 (6.9-8.3)

52
67.3 (54.5-80.0)
637

1,126,532
938,429

55,350

5.4 (5.2-5.6)

3130

48.5 (46.7-50.2)
68 (11.7)

60.2 (58.5-61.9)
7 (5.6)

50.3 (48.5-52.0)

6.8 (1.4)
4.1 (4.0)

4.8 (4.1)

22.3 (20.8-23.7)
60.5 (58.8-62.2)
7.3 (6.4-8.2)
10.0 (8.9-11.0)

*Data expressed as absolute numbers, means (standard deviation, SD) or percentages (95% confident interval)

nificant differences found between 1993 and 2007 eval-
uation included: lower number of female patients
(56.6% vs. 48.5%); higher prevalence of obesity (37%
vs. 50%); shorter time of diabetes duration (7.5 years
vs. 7 years) and lower HbA,. concentration (7.7% or
64 mmol/mol vs. 6.8% or 55 mmol/mol).
Throughout the study, more than half of the partici-
pants received oral antidiabetic treatment, whereas
approximately 20% of the patients received insulin
(alone or in combination therapy). Among this latter
patient population, the percentage that received com-
bined treatment (insulin + oral antidiabetics) increased
significantly over time (2.1% vs. 10%) (Table 1).

Process indicators
Related to organisation

Throughout the study the number of patients that
did not have any diabetes-related visit recorded

significantly decreased (5.1% in 1993 vs. 2% in
2007), with an increase in the percentage of patients
that visited the nurse more than three times per year
(27.3% in 1993 vs. 31.5% in 2007). Doctors and
nurses visits tend to decrease progressively, but
increased in 2007. Likewise, a significant decrease
was observed in the percentage of patients receiving
less than three different annual educational interven-
tions (74.6% in 1993 vs. 58.3% in 2007) (Table 2).

Control parameters

A significant increase in the number of annual ana-
Iytical determinations of HbA;. (51.7% in 1993 vs.
88.9% in 2007) and total cholesterol (75.9% vs.
90.0%) was observed (Table 2 and Figure 1A).

Complications screening

As for regular checkups, there has been improvement
in the percentage of patients that have been tested
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Figure 1 (A) Process indicators: HbA,,, total cholesterol
and blood pressure. Percentage of patients with at least one
annual measurement. (B) Process indicators: complications
screening. Percentage of patients with annual foot

exploration, fundus examination and albuminuria screening.

(C) Intermediate outcome indicators: percentage of patients
with acceptable control of HbA,, total cholesterol and
blood pressure. Equivalencies: 250mg/dl = 6.47 mmol/1;
8% = 68 mmol/mol. (D) Intermediate outcome indicators:
percentage of patients with strict control of HbA,, total
cholesterol and blood pressure. Equivalencies:

200mg/dl = 5.17 mmol/]; 7% = 57 mmol/mol

for microalbuminuria (33.9 in 1993 vs. 72.8% in
2002), although a fall was observed in 2007 (59.4%).
The funduscopy examination initially improved, but
then remained stable with some downward trend in
the last assessment (52.2% vs. 49%). In addition,
foot exploration increased significantly throughout
the study (48.9% vs. 64.2%) (Table 2).

Outcome indicators

Trends in intermediate outcome indicators
Throughout the study significant improvements were
observed in glycemic control, increasing the percent-
age of patients with HbA;. < 8% or 68 mmol/mol
(from 62.6% to 92% and reducing the number of
patients  with very poor glycemic control
(HbA,. 2 10% or 89 mmol/mol) from 13.4% to
4.2%. In addition, a significant increase in the per-
centages of patients with acceptable control of total
cholesterol (< 250 mg/dl-6.47 mmol/1), (from 73%
to  92.4%) and  blood  pressure  control
(< 140/90 mmHg) (from 45.4% to 57.1%) was also
noted (Table 2 and Figure 1B). Using more strict
control criteria, HbA;. <7% or 57 mmol/mol
increased from 41.5% to 64.2%, total cholesterol
(£ 200 mg/dl-5.17 mmol/1) from 25.5% to 65.6%
and blood pressure (< 130/80 mmHg) from 22% to
35% (Table 1 and Figure 1C). In contrast, no change
in the percentage of active smokers (13.4% and
13.6%) and an increase in obese patients (BMI > 30)
(from 37% to 50%) were noted (Table 2).

Trends in final outcome indicators

There has been a significant decrease in the preva-
lence of retinopathy (from 19.8% to 8.6%) and a
slight increase in the prevalence of nephropathy
(micro or microalbuminuria, from 7.1% to 9.9%)
(Table 2). Prevalence of diabetic foot ulcers (from
7.6% to 2.6%) and amputation (from 1.9% to 0.6%)
has also significantly decreased. In contrast, reduc-
tions in macrovascular complications have been
much poorer: ischaemic heart disease (12.9% vs.
11.3%) and stroke (6.8% vs. 6.3%). The number of
patients that required hospital admission because of
hyperglycemic decompensation increased significantly
throughout the study (from 3.8% to 6.8%).

Discussion

The present study analyses the evolution of type 2
DM management in primary care settings in Catalo-
nia. During the study period, a significant increase in
the prevalence of DM2 and obesity was observed,
probably related to the epidemic increase in the
prevalence of obesity in the western countries during
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the last decades. However, there were no important
changes in the mean age and sex distribution, dura-
tion of the disease and steps of treatment.

The significant improvements observed in some of
the process indicators, in particular glycemic control,
blood pressure and cholesterol, may have contributed
to the reduction of key chronic complications associ-
ated with the disease, such as retinopathy and dia-
betic foot. These improvements meet the
expectations of reducing the percentage of complica-
tions included among the goals of the Declaration of
Saint Vincent (1).

The analysis of the evolution of process indicators
highlight the improvement of laboratory measure-
ments (HbA,., cholesterol, and albuminuria) that are
essential to assess the need or the effect of treatments as
well as patient risk. However, the limited improvement
observed in foot and funduscopy examinations noted
in the study should be carefully analysed because such
explorations are essential to early detection.

The improvements in type 2 DM process indica-
tors observed in the present study are comparable
with the trends described in other studies. Thus, the
results of a population-based study that compared
the results of successive cross-sections in 1988 (1024
patients) and 2006 (13,078 patients) to assess
changes in quality of type 2 DM care in United
States by using standardised measures showed a sig-
nificant improvement in HbA,. (from 34% to 51%),
funduscopy (from 63.2% to 67.7%) and foot exami-
nation (from 65.4% to 68.3%) (10). Similarly, in
another study conducted among Medicare beneficia-
ries with diabetes between 1992 (150,000 patients)
and 2001 (230,000 patients) the number of HbA.
and funduscopy examinations significantly increased
(from 31% to 76% and from 49% to 57% respec-
tively) (11). Other studies conducted in the UK,
Israel, Netherlands, Sweden and U.S. also show
improvements in the indicator trends although such
studies had limitations regarding the number of
patients analysed (reduced sample sizes) and length
of follow-ups (< 5 years) (13—16). The effect of pay-
for performance on the quality of primary care has
been recently evaluated in England (16).

The improvement in all composite measures of
quality (80% and 90% in the determination of
HbA,., blood pressure and lipids) confirmed the
benefits of such strategy. In addition, between 1998
and 2007 foot exploration increased from 57.4% to
91.5% and funduscopy examination from 69.4% to
81.1%. Such increases were significantly higher than
those observed in our study.

With regard to intermediate outcomes in the Brit-
ish intervention, the proportion of patients who
achieved the target A;c value (£ 7.5%) increased from
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59.1% to 66.7%, the proportion that achieved the tar-
get BP (< 145/85 mmHg) increased from 70.9% to
80.2%, and finally, the proportion that achieved the
target TC value (£ 5 mmol/]) increased from 72.6%
to 83.6%'°. Although the differences in the targets
between the British intervention and our study does
not allow a head-to-head comparison of the results;
nevertheless both showed a similar positive trend.

In the Spanish health system the role of nurses in
the management of type 2 DM has increased steadily
over the past 20 years. Nurses often perform, in
addition to educational endeavours, foot examination
as well as analytical determinations and funduscopy
examination requests. Therefore, it is important to
highlight their potential role in the improvements
obtained in the present study. In fact, different expe-
riences in the U.S. have shown that nurses can
achieve equal or better results compared with physi-
cians, especially when are provided with software
tools to help decision-making (24-26).

Concerning the changes observed in the present
study with regard to intermediate and final outcome
indicators should not be attributable solely to the
GCQI programme, but instead, are a reflection of
the progressive changes in type 2 DM disease man-
agement experienced by our health system. This time
trend of improvement in diabetic control has also
been observed in prior cross-sectional studies con-
ducted in US (10,11) and Europe (12,14,15). More-
over, an improvement in outcome indicators has
also been described in a prior study conducted in the
US. Thus, medical records from Medicare patients,
analysed between 1992 (150,000 patients) and 2001
(230,000 patients) showed a reduction of foot ampu-
tations in 22% associated with a 4% increase in the
prevalence of retinopathy (11).

The significant reduction observed in diabetic foot
lesions and retinopathy may reflect the educational
and prevention interventions conducted by the health
professionals. However, these improvements may also
be due in part to the intensification of type 2 DM
diagnosis screenings, the lowering of the glycemic
cut-offs in the 1997 diagnostic criteria from 140 to
126 mg/dl (7.77-7 mmol/1) and the improvement in
diagnosis registration. Such changes have led to the
inclusion of patients in earlier stages of the disease
and therefore increasing the percentage of patients
belonging to the less severe category. This could
explain the fact that the HbA;. percentage and the
prevalence of microvascular complications or time
since diagnosis have decreased in recent assessments.
However, the prevalence of heart disease and stroke
has not decreased and this could be because of the
similar mean age of patients in each evaluation and
the limited impact of glycemic control on macrovas-
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cular complications (27). Finally, one unexpected
result is the slight increase observed in hospital
admissions that could be explained by an improve-
ment in clinical records, but we cannot exclude an
increase in severe hypoglycemia because of the inten-
sification of pharmacological treatment. As the indi-
cator only includes the number of admissions, but
not the reason, it is impossible to discard the possible
effect of the feedback of the results on glycemic con-
trol that could lead to an overtreatment of some
patients. However, as the results about glycemic con-
trol are from the whole centre and not at individual
level (nor doctor neither patient) it seems improbably
that the feedback could affect directly their patients.
At the same time, the threshold for the intensification
of treatment in our GEDAPS guidelines and in the
pay-for-performance of our institution was 8% and
this relatively soft threshold could protect our
patients from overtreatment. The registration of the
number of severe hypoglycemic episodes would be a
very interesting indicator to add to future audits.

The main limitations of this study include the
design of the study, based on quality interventions
rather than epidemiological or investigational pur-
poses, and the lack of a control group. Because of
the voluntary participation of the centres and the
length of the study it has been impossible to recruit
a group of centres from other areas or regions acting
as a control group. In relation to the validity of col-
lected data, studies of quality improvement are based
on the principle that all unregistered activity is con-
sidered not being made. Taking into account the
overloaded conditions of working in primary care it
can be assumed that health professionals were not
able to perform a comprehensive record of the activ-
ities, especially in educational issues. In the study
period, the computerised medical record was general-
ised throughout primary care in Catalonia from 2003
to 2004, therefore almost all the medical records
reviewed until 2002 were handwritten. In contrast, in
the 2007 assessment results were collected from elec-
tronic medical records, which may explain the
increased number of visits or foot examinations reg-
istered in the last assessment. However, no improve-
ments in funduscopy examination or nephropathy
screening were observed. As for any study of contin-
uous quality improvement programme, it should not
be ruled out that the observed improvements are
merely a reflection of an upgrading in medical record
registration (23,28). However, some studies suggest
that improvements in electronic management system
are not always accompanied by improvements in
health outcomes (20).

Another possible limitation of the study is that
participation was voluntary, therefore it could be

hypothesised that only more motivated centres for
diabetes control participated in the assessments.
However, the fact that the health provider responsi-
ble for data reviewing was motivated did not pre-
clude that the remaining professionals of the PCC
were motivated for diabetes management.

Finally, we must raise the question of whether
improvement in process indicators involves improve-
ments in health outcomes indicators. Most interven-
tions show an improvement of the process indicators
and intermediate outcomes (21-23,28). The compre-
hensive registration of activities does not guarantee a
strict clinical attitude and therefore treatment modi-
fication or intensification could not be associated
with achievement of treatment goals. However, there
is consensus that process indicators are the only tools
to monitor the impact of quality interventions
because final outcome indicators are neither consid-
ered sensitive nor specific as quality of care measures
(28).

It can be concluded that during the study period
there have been improvements in the registry of
health activities as well as performance of physical
examinations and laboratory tests. The improve-
ments achieved in glycemic control and other risk
factors may have contributed to the reduction in foot
amputations and diabetic retinopathy observed.
Although those changes should not be attributed
strictly to the GCQI programme, they reflect an
improvement in the health of type 2 DM patients
managed in primary care in our country.
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4.2 Segundo Articulo

Control de la glucemia y los factores de riesgo
cardiovascular en pacientes con Diabetes tipo 2 en la
Atencion Primaria de Catalunya. Diabetes Care, 2012.
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OBJECTIVE—The objective of this study was to analyze the clinical characteristics and levels
of glycemic and cardiovascular risk factor control in patients with type 2 diabetes that are in
primary health care centers in Catalonia (Spain).

RESEARCH DESIGN AND METHODS —This was a cross-sectional study of a total pop-
ulation of 3,755,038 individuals aged 31-90 years at the end of 2009. Clinical data were obtained
retrospectively from electronic clinical records.

RESULTS—A total of 286,791 patients with type 2 diabetes were identified (7.6%). Fifty-four
percent were men, mean (SD) age was 68.2 (11.4) years, and mean duration of disease was 6.5 (5.1)

years. The mean (SD) A1C value was 7.15 (1.5)%, and 56% of the patients had A1C values =7%.
The mean (SD) blood pressure (BP) values were 137.2 (13.8)/76.4 (8.3) mmHg, mean total
cho-lesterol concentration was 192 (38) mg/dL, mean HDL cholesterol concentration was 49.3
(13.2) mg/dL, mean LDL cholesterol (LDL-C) concentration was 112.5 (32.4) mg/dL, and mean
BMI was 29.6 (5) kg/m”. Thirty-one percent of the patients had BP values =130/80 mmHg, 37.9%
had LDL-C values =100 mg/dL, and 54.6% had BMI values <30 kg/m?. Twenty-two percent
were managed exclusively with lifestyle changes. Regarding medicated diabetic patients, 46.9,
22.9, and 2.8% were prescribed one, two, or three antidiabetic drugs, respectively, and 23.4%
received insulin therapy.

CONCLUSIONS—The results from this study indicate a similar or improved control of
glycemia, lipids, and BP in patients with type 2 diabetes when compared with previous studies
performed in Spain and elsewhere.

Diabetes Care 35:774-779, 2012

ype 2 diabetes is a chronic disease
with a prevalence of 13.8% in people
over 18, with up to 6% of the pop-
ulation remaining undiagnosed, according
to a recent Spanish study (1). Because
diabetic patients have a higher risk of

developing microvascular disease and a
two- to fourfold higher risk of developing
macrovascular disease than the general
population, type 2 diabetes is considered
to be among the top conditions with the
greatest health and economic impact (2).
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Many studies have shown that the occur-
rence of these complications depends
largely on the degree of glycemic control
and intensive control of cardiovascular
risk factors (CVRFs) (3-5).

In the last few decades, a consensus
toward the implementation of a multi-
disciplinary approach to prevention and
control of patients with type 2 diabetes in
primary care has been reached. Since
1993, the Spanish Group of Study of Di-
abetes in Primary Health Care (Gedaps) has
published up-to-date guidelines with the
main recommendations for diagnosis,
control, and treatment of diabetes. The
Catalan Health Institute has subsequently
incorporated these recommendations into
its own guidelines (6). Current targets in-
clude an A1C value =7%, blood pressure
(BP) values =130/80 mmHg, a total choles-
terol (TC) value =200 mg/dL, and an LDL
cholesterol (LDL-C) value =100 mg/dL (7).

Despite scientific evidence and the pub-
lication of international (8,9) and national
guidelines (6,7), adequate control of these
patients’ health remains beset with chal-
lenges. A number of observational studies
performed in Spain (10-14) and elsewhere
(15-22) have shown that there is a gap be-
tween recommendations and daily clinical
practice. Several studies have indicated that
only 7-9% of diabetic patients achieve op-
timal control of all CVRFs (11,13,23). The
current generalization of electronic clinical
records systems in Spain allowed us to ac-
cess the data of the entire diabetic popula-
tion registered in the public health care
system for our study, unlike previous stud-
ies that were based on population samples.
The analyses of these data more accurately
reflect the actual control of patients with
type 2 diabetes in our setting. Previous
publications on population registers in
other countries have indicated the rele-
vance of these types of data (15-22). Con-
sequently, this cross-sectional study
aimed to determine the clinical features
and the glycemic and CVRF control of pa-
tients with type 2 diabetes in primary care
centers of the Catalan Health Institute in
Catalonia (Spain).
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RESEARCH DESIGN AND
METHODS —A cross-sectional study
that included all patients with type 2 dia-
betes treated at the Catalan Health Institute
was conducted in Catalonia, a Mediterra-
nean region in northeastern Spain. Catalo-
nia has a public health system in which
primary care is organized in primary care
centers. Every citizen is registered with an
individual general practitioner (GP) and a
nurse in one of these centers. The main
health provider in the region is the Catalan
Health Institute, a publicly funded health
care system that operates 279 health care
centers with >3,500 GPs and 5.8 million
patients (80% of the region’s population).
All GPs in the Catalan Health Institute use
the same specific software called ECAP to
record clinical information of their pa-
tients. Prescribed medication is sold in pri-
vate pharmacies and registered in a general
database (CatSalut database).

Health care and all diagnostic proce-
dures are free of charge to patients. Most
patients pay 40% of the cost of medications,
which is free for retired, severely ill, or
handicapped people. Antidiabetic drugs
are almost completely free of charge. Strips
for blood glucose monitoring are provided
free of charge according to local guidelines.

On average, 70% of patients contac-
ted their primary care team in a given year,
although this rate varied according to socio-
economic status. Over three consecutive
years, this figure rose to an average of 85%
of patients.

The source of information used in this
study is the SIDIAP, a computerized data-
base containing anonymized patient records
for the 5.8 million people registered with
a GP in the Catalan Health Institute. The
SIDIAP includes data from ECAP (demo-
graphics, consultations with GPs, diagno-
ses, clinical variables, prescriptions, and
referrals), laboratory test results, and medi-
cations obtained from the pharmacists
(provided by the CatSalut database). The
SIDIAP contains all data entered into the
ECAP database since it was first introduced
in some practices in 1998. In 2005, the
system was generalized and used systemati-
cally in every Catalan Health Institute prac-
tice. Data on laboratory test results and
medications sold were available beginning
in 2005. Since the SIDIAP database was
established, different studies have assessed
the validity of its information. This study
also contributes to its validation.

All patients aged 31-90 years with a
diagnosis of type 2 diabetes (International
Classification of Diseases 10 [ICD-10] co-
des E11 and E14) before 1 July 2009 were

included. All variables registered at the
end of 2009 were collected. The following
data were available for each patient: age;
sex; number of visits with the primary care
team (physician or nurse) in the previous 12
months; time since diagnosis; and A1C val-
ues, using the last value of the previous 15
months. Values expressed in Japan Diabetes
Society/Japan Society of Clinical Chemistry
(JDS/JSCC) units were converted to the Na-
tional Glycohemoglobin Standardization
Program/Diabetes Control and Compli-
cations Trial (NGSP/DCCT) units using
the NGSP equation (24).

Data pertaining to chronic complica-
tions were also available, including diabetic
retinopathy (ICD-10 codes E11.3 and
H36.0), diabetic nephropathy (using the
most recent value of albumin/creatinine
ratio of the study period), and impaired
renal function (using the last recorded
value of the estimated glomerular filtration
rate [GFR] with the MDRD [modification
of diet in renal disease] formula in the last
15 months). In addition, data were available
for coronary artery disease (ICD-10 codes
120, 121, 122, 123, and 124), stroke (codes
163, 164, G45, and G46), peripheral artery
disease (code 173.9), and heart failure (code
150). Information on other CVRFs was
available, such as BMI, using the most re-
cent weight value of the last 24 months;
blood lipids (TC, LDL-C, and HDL cho-
lesterol [HDL-C]), using the most recent
value of the last 15 months; BP (systolic
and diastolic BP with the mean value of
the last 12 months); and smoking status,
according to the last condition registered.
CVREF diagnostic criteria were hypertension
(ICD-10 code 110) or BP =140/90 mmHg,
TC =250 mg/dL, triglycerides (TGs) =150
mg/dL, BMI =30 kg/m”, and a current or
former smoking habit.

To assess the degree of control, we
used the current local guideline targets:
AlCvalue =7%, BP =130/80 mmHg, TC
=200 mg/dL, and LDL-C =100 mg/dL
for secondary prevention and LDL-C
=130 mg/dL for primary prevention (7).
Furthermore, we assessed the same variables
according to the pay-for-performance
thresholds established by our institution:
A1C <8%, BP =140/90 mmHg, and an
LDL-C =100 mg/dL; however, this LDL-C
threshold was used for secondary-prevention
patients.

At this stage, we also collected basic data
on glucose-lowering medication. For this
purpose, drug treatment data for 2009
were obtained from the CatSalut prescrip-
tion drug pharmacy invoice database. Sub-
jects were considered to have received
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antidiabetic medication when they had
purchased from the pharmacy sufficient
medication to cover at least 80% of the
total theoretical minimum dose needed
during the study period. Patients were
considered to be untreated if they had not
purchased any drugs. Patients who did not
meet the criteria described above, such as
those on sporadic treatment or those af-
fected by potential invoicing errors, were
considered “unclassifiable”. Supplementary
Table 1 describes the minimum dose used
and the percentage of “unclassifiable” dia-
betic patients for each antidiabetic drug
(<5% of all patients).

We labeled the patient as undergoing
double or triple antidiabetic therapy when
1) the criteria for continuous treatment were
met for each of the components and
2) either a combination or a fixed-dose
combination of two or three antidiabetic
drugs was given at least for 2 months, accord-
ing to the prescription drug pharmacy
invoices. This study was approved by the
Ethics Committee of the Primary Health
Care University Research Institute Jordi Gol.

Analysis

We estimated the prevalence of type 2
diabetes stratified by age for binomial
events. Means with SDs and proportions
were calculated for all variables (clinical
characteristics, diabetes-related complica-
tions, treatment, and therapeutic goals). We
always provide the value over the total
number of patients, excluding those with
missing values. The Pearson x” test was
used to compare categorical data according
to sex and age (<65 vs. =65 years), and an
unpaired Student ¢ test was used to compare
continuous variables. All statistical analyses
were conducted according to the complete-
case principle. A two-tailed value of P <
0.05 was considered statistically significant.
Statistical calculations were performed
using Stata Statistical Software Release 11
(StataCorp, LP, College Station, TX).

RESULTS—Of a total population of
3,755,038 individuals between ages 31 and
90 years, 286,791 people were diagnosed
with type 2 diabetes, which corresponds
to a prevalence of 7.6%. The prevalence in-
creases to 22.4% in patients >70 years of
age. Fifty-four percent of the patients were
men. Clinical and laboratory characteris-
tics are summarized in Table 1.

During 2009, 96% of patients with
type 2 diabetes consulted their GP, and
blood tests, which included A1C measure-
ments, were performed on 75% of patients.
The mean (SD) A1C value was 7.15 (1.5)%.
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Table 1—Clinical characteristics of the study population

Men ‘Women
Total = 286,791 (n=153,987) (n=132,804)
Age (years) 68.2 (11.4) 66.4 (11.3) 70.3(11.1)
Diabetes duration (years) 6.5(5.1) 6.2 (4.8 6.9 (5.3)
A1C (%) (n=214,867; women = 102,063) 7.15(1.46) 7.16 (1.48) 7.14 (1.44)
Hypertension (%) 77.8 76.3 79.9
Systolic BP (mmHg) (n = 243,092; women = 114,606) 137.2 (13.8) 136.9 (13.6) 137.5 (14.0)
Diastolic BP (mmHg) (n = 242,942; women = 114,548) 76.4 (8.3) 76.6 (8.5) 76.2 (8.1)
TGs (mg/dL) (n = 195,285, women = 91,627) 156.2 (104.9) 158.5 (117.3) 153.5 (88.7)
TC (mg/dL) (n = 221,623; women = 105,249) 192.0 (38.6) 186.2 (38.2) 198.4 (38.0)
HDL-C (mg/dL) (n = 176,021; women = 83,666) 493 (13.2) 46.2 (12.3) 52.7 (13.4)
LDL-C (mg/dL) (n = 199,586; women = 95,426) 112.5(32.4) 109.7 (32.2) 115.6 (32.3)
Obesity (%) (n =202,451; women = 94,777) 45.4 39 52.7
BMI (kg/mz) (n=202,451; women = 94,777) 29.6 (5.0) 28.8 (4.3) 30.5 (5.6)
Smoking habit (%) (n = 218,068; women = 96,716)
Current smoker 15.4 24.0 6.0
Ex-smoker 18.7 30.9 53

Data are mean (SD) or percent. Where indicated, the n value denotes the number of study subjects with available data. All comparisons between men and

women showed a significant difference, P < 0.005.

Fifty-six percent of the patients achieved the
optimal A1C target (=7%), a result more
frequently observed in patients >65 years
of age (P < 0.001). Eighty-five percent of
the patients had at least one BP measure-
ment during the study period. Of these pa-
tients, 65% had a systolic BP measurement
<140 mmHg, and 36.2% were <130
mmHg, whereas 92.5% had a diastolic BP
measurement <90 mmHg, with up to
69.5% of the patients <80 mmHg. Total
cholesterol was measured in 77.3% of pa-
tients, and overall, women had higher values
than men. Ninety-three percent had TC

values <250 mg/dL, and 61.3% had values
<200 mg/dL. HDL-C values were >40
mg/dL in 79.04% of men and >50 mg/dL
in 70.1% of women. TG values were <200
mg/dL in 79.7% of patients with type 2
diabetes, with a mean value of 156.2 mg/dL.
Obesity was more frequent in women,
whereas smoking was more frequent in
men (P < 0.005 for both comparisons).
The control of target CVRFs is summarized
in Table 2. The complete set of data for all
three main control criteria (A1C, LDL-C,
and BP) was available for 179,915 (63%) pa-
tients. Of the patients on primary prevention,

only 12.9% had met all targets (A1C =7%,
BP =130/80 mmHg, and LDL-C <130
mg/dL), whereas in patients on secondary
prevention, this number was similar at
12.1% (A1C =7%, BP =130/80 mmHg,
and LDL-C <100 mg/dL).

Chronic complications of the patients
with type 2 diabetes are shown in Table 3.
Diabetic retinopathy, impaired renal func-
tion (but not albuminuria), and ischemic
heart disease were more frequent in women
than in men (P < 0.001 for all comparisons).

With regard to antidiabetic treatment,
we analyzed only those patients considered

Table 2—Results of individual or combined (primary and secondary cardiovascular prevention) treatment goals achieved for the total
population and also stratified according to sex and age

Age <65 Age =65
Total Men Women years years
A1C =7% (n =214,867; women = 102,063; =65 years = 139,161) 56.1 55.8 56.5 51.8 58.5
Al1C =8% 79.6 79.1 80.1 74.2 82.5
A1C >10% 5 52 4.7 8 3.3
BP =130/80 mmHg (n = 242,842; women = 114,493; =65 years = 159,838) 31.7 32.0 314 33.3 30.9
BP =140/90 mmHg 63.5 63.5 63.1 66.6 61.9
TC <200 mg/dL (n = 221,623; women = 91,627; =65 years = 126,014) 61.3 67.3 54.6 55.4 63.4
LDL-C <100 mg/dL (n = 199,586; women = 95,426; =65 years = 130,529) 379 41.3 342 32.8 40.6
LDL-C <130 mg/dL 724 75.2 69.4 67.2 75.2
TGs <150 mg/dL (n = 195,285; women = 91,627; =65 years = 126,014) 39.6 38.8 40.4 47.2 354
BMI <30 kg/m2 (n=202,451; women = 94,777; =65 years = 130,851) 56.4 61.0 47.3 48.5 57.9
Nonsmoker (n = 195,632; women = 96,716; =65 years = 138,247) 65.9 45.1 88.8 51.2 73.7
Primary prevention: A1C =7%, BP =130/80 mmHg, and LDL-C
<130 mg/dL (n = 145,605; women = 71,246; =65 years = 91,689) 12.9 133 12.7 12.2 13.3
Secondary prevention: A1C =7%, BP =130/80 mmHg, and LDL-C
<100 mg/dL (n = 34,310; women = 12,200; =65 years = 27,386) 12.1 13.3 9.9 11.9 12.1

Dara are percentages. The primary and secondary prevention treatment goals were defined according to the local guidelines. The percentages are from the study
subjects with available data for each variable. All variables showed significant differences between sex (P < 0.005) and age groups (P < 0.001).
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Table 3—Prevalence of diabetes-related micro- and macroangiopathic complications, as
assessed by ICD code records and laboratory data

Men Women
Total = 286,791 (n=153987) (n=132,804)
Retinopathy (%) 5.8 5.6 6.1
Impaired renal function (%) (n = 174,571;
women = 82,440)
GFR: 30-59 ml/min 18.6 14.5 239
GFR: 15-30 mL/min 1.2 0.9 1.5
GFR <15 mL/min 0.2 0.3 0.2
Albuminuria (%) (n = 171,063;
women = 80,983)
Microalbuminuria 14.9 18.4 11.1
Macroalbuminuria 1.8 2.4 1.2
Ischemic heart disease (%) 11.3 14.3 7.8
Cerebral vascular disease (%) 6.5 7.1 5.9
Peripheral vascular disease (%) 2.9 4.2 1.5

Where indicated, the n value denotes the number of study subjects with available data. GFR was assessed
using the MDRD formula. Micro- and macroalbuminuria were defined as an albumin/creatinine ratio of
30-300 and >300 mg/g, respectively. All comparisons between men and women showed a significant

difference, P < 0.001.

to be taking continuous medication.
Twenty-two percent of all patients studied
were managed by lifestyle measures. Most
medicated patients were prescribed oral anti-
diabetic treatments: 46.9, 22.9, and 2.8%
were taking one, two, and three antidi-
abetic drugs, respectively. A total of 23.4%
of the patients on continuous antidiabetic
drug therapy received insulin, ~10% as
monotherapy, whereas 13.4% combined
insulin with oral agents.

CONCLUSIONS —In Spain, where the
current prevalence of diabetes is 13.8% (of
which 6% corresponds to unknown diabe-
tes) (1), type 2 diabetic patients are mainly
treated by the primary care public health
system. In recent years, several studies
have analyzed the characteristics and degree
of control of patients with type 2 diabetes in
our country, but these studies were charac-
terized by great differences in methods and
sample size (2,10-14,23,25). The major
strength of our study is the inclusion of every
patient with type 2 diabetes from a total
population database of 3,755,038 people
over age 30. With data from 286,791 di-
abetic patients and a prevalence of diabetes
of 7.6%, this is the largest study ever un-
dertaken in Europe. The observed preva-
lence of type 2 diabetes is close to the
reported prevalence of 7.8% for known di-
abetes in the Spanish population (1), even
though our study analyzed only type 2 di-
abetes in people >30, with the main pur-
pose to avoid the inclusion of patients with
type 1 diabetes. Although we did not have
access to the data of every patient in

Catalonia, we considered this prevalence
to be a precise estimate because the Catalan
Health Institute provides health care to
80% of the Catalan population (7 million
patients in 2009). Moreover, 96% of the
patients with type 2 diabetes had contacted
the health care system at least once during
the year of study. The frequent use and
quality of this registry make the SIDIAP
an ideal reference database for surveillance
of the prevalence and risk factor control of
type 2 diabetes in our region. With regard
to methodology, the accuracy of the results
is strengthened by the existing link be-
tween primary care clinical records and
prescriptions obtained from the pharmacy
database, thus reducing the possible gap
between physician prescription and patient
adherence.

Study subject characteristics, such as
mean age and degree of obesity, were
similar to previously published data from
other Spanish studies (34-50% patients
were obese), though we found a slightly
higher proportion of men and a slightly
shorter duration of the disease (6.5 years).
This could have been the result of the com-
puterization of clinical records that took
place between 2000 and 2004 at our insti-
tution, which required active registration
of the date of diagnosis by the health care
professional. The registration in some cases
could have been set by default as the date of
the first visit.

Likewise, the degree of glycemic control,
as measured by the mean A1C at a cutoff
of 7.15%, is comparable to that of other
studies that have found values between 6.8
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and 7.3%. However, the proportion of pa-
tients with good control (56.1% with A1C
=7%) was lower than in other Spanish
studies, most likely because of the previous
lack of standardization of A1C measure-
ment. The lack of A1C standardization af-
fects the proportion of patients with good
control. In fact, the Japanese kit JDS/JSCC
method) yields lower values of A1C than
the DCCT kit, and standardization has led
to a slight increase in the A1C values (6.85
vs. 7.15%) and a decrease in the percentage
of patients with A1C =7% (65 vs. 56.1%).
We considered this difference to be the
main reason for the differences observed
between Spanish studies and those in other
countries, such as the U.S., where DCCT
values were more widely used. Indeed, in
the American study of Saaddine et al. (16),
carried out between 1988 and 2002, only
42.3% of patients had A1C values =7%,
whereas in 2005, a study in Italy showed
that 59.9% of patients had A1C values
=7% (19), a result very similar to ours.
This relatively good result can be explained
by early diagnosis and treatment aimed at
achieving the control targets. The imple-
mentation of a target-based management
system for chronic diseases includes finan-
cial incentives for Catalan Health Institute
professionals, who receive an annual finan-
cial incentive based on the percentage of
patients that achieve glycemic (55% with
A1C <8%), hypertension (55% with BP
<140/90 mmHg), and lipid control
(40% with LDL-C <100 mg/dL) during
the previous year.

In our current study, 79.6% of the
patients had A1C values =8%, a result
above the proposed target. The effect of
pay for performance on quality in primary
care was recently evaluated in England
(20). In that study, the proportion of pa-
tients who achieved the target A1C value
(=7.5%) increased from 59.1 to 66.7%,
the proportion that achieved the target BP
(=145/85 mmHg) increased from 70.9 to
80.2%, and the proportion that achieved
the target TC value (=5 mmol/L) increased
from 72.6 to 83.6%.

According to the data published by
the Gedaps group in Catalonia, glycemic
control has improved progressively, as
demonstrated by A1C values that initially
averaged 7.7% in 1993 and later reached
6.8% in 2007 (14). Because A1C values in
the Gedaps study were not standardized
to DCCT values, the 2007 result was ac-
tually similar to our result, which was
6.85% before standardization. Compara-
ble positive trends have been observed in
certain American Health Maintenance
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Organizations, such as Kaiser Permanente,
where the mean A1C value decreased from
8.3% in 1994 to 6.9% in 2003, and the
mean LDL-C value decreased from 132
mg/dL in 1995 to 97 mg/dL in 2003 (22).
The average LDL-C concentration in our
study was 112.5 mg/dL, and 37.9% of
patients had LDL-C =100 mg/dL.

The mean values of BP control were
similar to those observed in the Gedaps
study in 2007 (137/77 mmHg and 66% of
patients with BP =140/90 mmHg) (14),
better than those published in other
Spanish studies (10,12,25). However,
the American Behavioral Risk Factor Sur-
veillance System (BRFSS) study (70.3% of
patients with systolic BP <140 mmHg)
(16) and the British pay-for-performance
study (80.2% with BP =145/85 mmHg)
(20) achieved better control values than
those observed in our study.

The results regarding chronic compli-
cations, such as macroangiopathy, are sim-
ilar to those observed in other Spanish
studies (14), whereas microvascular com-
plications were probably underreported.
We considered the impaired renal function
values (MDRD <60 mL/min, 20%) reliable
because they have been calculated by the
MDRD formula, though this prevalence is
slightly lower than that of other studies (14).

In general, the percentage of patients
on pharmacological treatment (78%) was
higher than that of other studies (15,17,18),
even when only patients who were receiv-
ing continuous treatment with antidiabetic
drugs were considered. Most patients receiv-
ing medication were managed with oral
antidiabetic treatment (72.6%), whereas
23.4% were treated either with insulin
alone or insulin combined with oral agents.

The current study has several limita-
tions. The main limitation of this cross-
sectional study is the missing data for a
significant proportion of the patients stud-
ied. In some instances, the data were not
recorded by the health care professionals,
but in other cases, the heterogeneity of the
variables recorded in the different centers
precluded their use in the analysis. Al-
though the data are consistent with pre-
vious findings, there is still a risk of bias in
the results of this study, as underdiagnosis
of type 2 diabetes or other associated con-
ditions and underrecording of data may
have occurred. These are common limi-
tations of current primary-care, electronic-
record databases and justify additional
validation studies using external databases,
the development of internal control algo-
rithms, and the comparison of the results to
other, similar studies. The present results

are comparable to those of previous publi-
cations. There is a need for further improve-
ment of the quality of the data obtained in
studies such as ours to strengthen their
validity. Finally, some relevant diabetic
patient—oriented outcomes, such as the
mortality and quality of life, could not be
addressed in this study. However, a future
study on cardiovascular morbidity and
mortality in this population is warranted.

The availability of the data on real-life
clinical practice at the primary care level
may have important implications for dia-
betes care. The information obtained
should allow the current clinical practice
to be assessed in terms of the outcomes of
the process and the results of diabetes care.
This possibility has several implications
that should ultimately lead to improved
patient care, including monitoring of dia-
betes indicators, identification of practice
issues to be improved, potential introduc-
tion of changes in the health care plans,
identification of appropriate targets for pay-
for-performance incentives, and alloca-
tion of resources for this type of registry
as a tool to aid decisions to improve dia-
betes care.

In conclusion, the results of this study,
with regard to A1Cvalue, dyslipidemia, and
BP control in patients with type 2 diabetes
are similar to those reported in other studies
conducted in Spain and elsewhere. These
results may be explained by early detection
and adequate treatment by primary care
professionals, which is enhanced by the
target-based management system that
includes financial incentives. The informa-
tion provided by the current study might
lead to the implementation of strategies to
improve clinical care of type 2 diabetic
patients. However, further improvement is
necessary, and the SIDIAP database might
be an optimal surveillance reference sys-
tem for the prevalence and control of
the disease. The impact of late compli-
cations in patients with type 2 diabetes
deserves further analysis. To reduce the
burden of this disease, policies that pro-
mote the optimal management of this
condition and associated CVRFs should
be implemented.
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The objective of this cross-sectional study was to assess differences in the control and treatment of modifiable cardiovascular risk
factors (CVRF: HbAlc, blood pressure [BP], LDL-cholesterol, body mass index, and smoking habit) according to gender and the
presence of cardiovascular disease (CVD) in patients with type 2 diabetes mellitus (T2DM) in Catalonia, Spain. The study included
available data from electronic medical records for a total of 286,791 patients. After controlling for sex, age, diabetes duration, and
treatment received, both men and women with prior CVD had worse cardiometabolic control than patients without previous CVD;
women with prior CVD had worse overall control of CVRFs than men except for smoking; and women without prior CVD were
only better than men at controlling smoking and BP, with no significant differences in glycemic control. Finally, although the
proportion of women treated with lipid-lowering medications was similar to (with prior CVD) or even higher (without CVD) than
men, LDL-cholesterol levels were remarkably uncontrolled in both women with and women without CVD. The results stress the
need to implement measures to better prevent and treat CVRF in the subgroup of diabetic women, specifically with more intensive
statin treatment in those with CVD.

1. Introduction

The prevalence rates of diabetes mellitus (DM) have signif-
icantly increased during the last years, accompanied by a
parallel rise in complications and deaths from the disease
(1, 2]. The worldwide prevalence in 2013 has been estimated
to be 8.3%, and it is expected to be about 1 adult in 10 by 2035,
which represents a substantial 55% increase [3, 4]. A recent

population-based survey conducted in Spain reported a
global prevalence of DM 0f 13.8% in adult subjects, and 43.5%
of them were unaware of their disease, thus corresponding to
a prevalence of unknown DM of 6% [5].

People with type 2 diabetes mellitus (T2DM) are at
increased risk of cardiovascular complications such as coro-
nary artery disease, stroke, or peripheral vascular disease [6,
7]. In turn, these complications are associated with increased
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morbidity and mortality and have a detrimental effect on
health-related quality of life [8]. Current available evidence
indicates that, in terms of risk reduction of cardiovascular
and microvascular complications, control of blood pressure
and lipid levels is more effective than glucose control [9-11].
Additionally, type 2 diabetic patients with clinical cardiovas-
cular disease (CVD) are at a higher risk of a recurrent cardio-
vascular event [12, 13]. However, several studies have shown
that, in clinical practice, secondary prevention strategies in
diabetic patients with CVD are associated with a suboptimal
cardiometabolic control [11, 14].

Systematic reviews of the literature have reported that
the excess relative risk of CVD attributable to diabetes is 2-
fold in men and 3- to 4-fold in women [15, 16], and this
has been further confirmed by several meta-analyses [17-19].
Some authors have postulated that diabetes prompts the loss
of the natural hormonal protection against CVD in women
[20, 21], but several factors that may explain this excess risk
in women relative to men have been identified so far [22-25],
and they mainly include a low risk perception by health care
providers [26]; an increased time to proper medical care from
the onset of symptoms; a lower predictive capability of certain
diagnostic tests (e.g., stress test); a differential drug response
among women to some medications such as aspirin [27] or
statins [28], which decreases their effectiveness; and worse
clinical outcomes after therapeutic procedures [29].

Cross-sectional studies have reported that the control of
cardiovascular risk factors (CVRF) is poorer among diabetic
women relative to diabetic men of the same age [30-32].
Moreover, the follow-up of the population in the National
Health and Nutrition Examination Surveys (NHANES) has
shown that, for the past years, there has been an overall
decline in mortality rates due to CVD, but not in the subgroup
of diabetic women [33].

On the other hand, studies derived from the analysis
of large databases have proven to be useful for evaluating
cardiometabolic control, associated risk factors, long-term
complications, and other clinically relevant aspects of T2DM
[34-37].

The aim of the present population-based study was to
assess differences in the degree of control and treatment of
modifiable CVRF according to gender and CVD in patients
with T2DM in Catalonia, Spain.

2. Materials and Methods

2.1. Design. This cross-sectional study includes all type 2
diabetes subjects visiting any of the 274 primary care centres
pertaining to the Catalan Health Institute (ICS) in Catalonia,
a northeastern region of Spain, which takes care of a popula-
tion of about 5.8 million patients (80% of the total population
for the region).

The data for the present study (eCONTROL) were
extracted from SIDIAP (Information System for the Devel-
opment of Research in Primary Care; SIDIAP) [38], a
database of electronic medical records started in 2006.
Methodological details of the study of diabetes mellitus using
this database have been described in previous publications
[36, 39]. Briefly, SIDIAP contains anonymized longitudinal
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patient information obtained through use of specific software
(eCAP) implemented in all primary care centers in Catalonia
and includes sociodemographic characteristics, morbidity
(by means of International Classification of Diseases codes;
ICD-10), clinical and lifestyle variables, specialist referrals,
and results of laboratory tests and treatments based on
prescription- and pharmacy-invoicing data provided by the
CatSalut general database.

2.2. Data Extraction. Data from patients attended before July
1, 2009, aging 31 to 90 years, and with a diagnosis of type 2
diabetes (ICD-10 codes El11 or E14) were extracted from the
SIDIAP database [36]. Available variables (registered up to
the end of 2009) included age; gender; time since diagnosis;
estimated glomerular filtration rate (eGFR) using the Mod-
ified Diet in Renal Disease (MDRD) formula; standardized
glycated haemoglobin (HbA1Ic) values, using the most recent
value of the preceding 15 months; presence of cardiovascular
disease, including coronary artery disease (ICD-10 codes 120,
121, 122, 123, or 124), stroke (ICD-10 codes 163, 164, G45,
or G46), and peripheral artery disease (ICD-10 code 173.9);
risk factors, including body mass index (BMI) (most recent
value in the last 24 months), cholesterol levels (total, low-
density lipoproteins or LDL-cholesterol, and high-density
lipoproteins or HDL-cholesterol; most recent value in the
last 15 months), blood pressure (BP) (systolic and diastolic
mean value in the last 12 months), smoking status (most
recent value); and data on prescribed glucose-lowering, lipid-
lowering, and antihypertensive and antithrombotic medica-
tions.

Diagnostic criteria for CVRF were HbAlc > 7%; hyper-
tension (blood pressure > 140/90 mmHg); hypercholestero-
lemia (total cholesterol > 250 mg/dL); hypertriglyceridemia
(triglycerides > 150 mg/dL); obesity (BMI > 30 kg/m?); and
current or former smoking habit. Treatment goals for patients
with and without a history of CVD were based on local guide-
lines [40, 41]; without CVD prevention: HbAlc < 7%, BP <
140/90 mmHg, and LDL-cholesterol < 130 mg/dL; with CVD
prevention: HbAlc < 7%, BP < 140/90 mmHg, and LDL-cho-
lesterol <100 mg/dL.

This study was approved by the Ethics Committee of the
Primary Health Care University Research Institute (IDIAP)
Jordi Gol.

2.3. Statistical Analysis. Descriptive analyses were summa-
rized by mean and standard deviation for continuous vari-
ables and percentages for categorical variables. Comparisons
by gender and presence of CVD were performed with Pearson
chi-square tests for categorical variables and analysis of
variance (ANOVA) for continuous variables. We applied
multilevel logistic regression models to identify the factors
associated with good cardiometabolic control of CVRFs.
Only those variables with a statistically significant effect
(P < 0.05) in the univariate analyses were retained for
the multivariate model. Analyses were performed stratifying
according to the presence of CVD, and odds ratios (OR) and
95% confidence intervals (95% CI) were adjusted for gender,
diabetes duration, and treatment as confounding variables.
Statistical calculations were performed using StataCorp 2009
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(Stata Statistical Software: Release 11. College Station, TX:
StataCorp, LP).

3. Results

The study included data from a total of 286,791 patients with
T2DM (153,987 men and 132,804 women). Overall, 18.4% of
the patients (N = 52,665) had a previous history of any CVD,
which was more frequently reported among men (22.3%
versus 13.8%).

In the overall population, all studied variables showed sig-
nificant differences between men and women; women were in
average older than men, had a longer duration of the disease,
and had slightly worse cardiometabolic control than men,
with higher blood pressure levels (mean 137.5/76.2 mmHg
versus 136.9/76.6 mmHg; P < 0.005), higher LDL-cholesterol
levels (mean 115.6 mg/dL versus 109.7 mg/dL; P < 0.005),
and higher average BMI (mean 30.5 versus 28.8; P < 0.005),
but slightly better control of the percentage of HbAlc than
men (71% versus 7.2%; P < 0.005) (Table1). Moreover,
triglyceride levels were lower in women (mean 153.5 mg/dL
versus 158.5mg/dL; P < 0.005), and there were far more
nonsmokers among diabetic women (88% versus 43.5%; P <
0.005).

3.1. Cardiometabolic Control of T2DM and Degree of Control of
CVRF according to History of CVD and Gender. The stratified
analysis according to history of CVD showed that men with
prior CVD had significantly better control of BP, weight, lipid
profile, and smoking than men without a history of CVD
(all variables P < 0.001) (Table 1). Additionally, there were
no clinically significant differences with regard to glycemic
control between the groups (P = 0.058). However, this
pattern was strikingly different among women: those with
previous CVD had significantly higher HbAlc (7.2% versus
71%; P = 0.003), systolic BP (mean 138 mmHg versus
1375 mmHg; P < 0.001), and triglyceride values (156.3 mg/dL
versus 153.1 mg/dL; P < 0.001) than women without a history
of CVD.

When considering the adequate treatment goals of
CVRFs by gender, women showed worse overall control than
men (P < 0.005 for all variables except for smoking); this
was seen both in subjects with no previous CVD and in those
with history of any CVD (P < 0.001 for all studied variables)
(Table 1and Figure 1). The greatest differences compared with
men were seen in the levels of LDL-cholesterol and in weight,
while differences in BP were less evident, and the percentage
of patients with HbAlc < 7% was slightly higher among
women without CVD (56.8% versus 56%, P < 0.05) and
lower in women with CVD (54.6% versus 55%, P < 0.05). In
accordance, the degree of composite control of CVRFs, that is,
simultaneously taking into account hyperglycemia (HbAIC <
7%, BP < 140/90 mmHg) and LDL-cholesterol levels (LDL-
cholesterol < 130 mg/dL in patients without previous CVD
and <100 mg/dL in those with prior CVD), was significantly
worse among women: 25.1% of women without CVD were in
good control compared to 27% of men, and among those with
prior CVD, 17.7% of women had an optimal composite control
versus 22.8% of men (P < 0.005 in both cases). Moreover,

the proportion of patients with good composite control of
CVRFs was lower among those with prior CVD, and this
was true for both men and women: 17.7% of women with
prior CVD were in good control versus 21.5% without CVD
(P < 0.001), and 22.8% of men with prior CVD were in good
control versus 27% without CV (P < 0.001).

3.2. Multivariate Analysis of Good CVRF Control according
to Gender and CVD. After adjusting for gender (woman),
age, diabetes duration, and treatment received, multivariate
analysis showed that men in secondary prevention after CVD
had better control of all risk parameters except for smoking.
In the case of prevention of CVD, women still had better
control over smoking than men, but also better control of
their BP, whilst there were no clinically significant differences
in glycemic control between genders (Table 2), and women
remained worse than men at controlling weight and LDL-
cholesterol levels.

3.3. Degree of CVRF Control in Different CVDs. Study of
the different macrovascular complications, specifically coro-
nary heart disease (CHD), stroke, or peripheral arterial
disease (PAD), showed that the proportion of women with
good control of target CVRFs, namely, HbAlc < 7%, BP <
140/90 mmHg, and BMI < 30 Kg/m?, and also lipid profiles
in subjects with or without prior CVD was lower than men
irrespective of the type of CVD (P < 0.001 in all cases)
(Table 3).

3.4. Treatment of CVRFs in Patients with and without CVD
according to Gender. We further studied whether treatment
for the different CVRFs differed between genders in the
presence/absence of prior CVD (Table 4). Among the subset
of patients without a history of CVD, women had higher
rates of prescribed glucose-lowering, antihypertensive, and
lipid-lowering drugs than men (75% versus 73.3%, 70.8%
versus 59.9%, and 47.6% versus 43.1%, resp.) and similar use
of antiplatelet agents (27.6% versus 28.3%). However, in the
subgroup of patients with a history of CVD, differences in
the use or intensity of glucose-lowering and lipid-lowering
treatments were not clinically relevant between genders, but
women used less antiplatelet agents (71.8% versus 77.5%)
and more antihypertensive agents (88.4% versus 86.4%) than
men. Of note was that oral glucose-lowering agents in mono-
or combined therapy were less often prescribed to women
than to men in favor of a greater use of insulin therapy, either
alone or combined with oral glucose-lowering drugs.

4. Discussion

Gender differences among the diabetic population include
disparities in adherence to treatment [42], in control of
cardiometabolic parameters and risk of CVD [30, 31, 43], and
also in the therapeutic management of cardiovascular risk
factors [25, 44, 45].

The prevalence rates of T2DM and CVD in our study were
higher among men, which is in line with previous population-
based studies [30, 46-48], although rates vary depending on
the age range, country, and definition of CVD.
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TABLE 2: Multivariate analysis on the degree of control of CVRFs stratified according to the presence of CVD.
CVD No CVD
OR* (95% CI)* P value OR* (95% CI)* P value

HbAlc <7% 0.95 (0.91-1.00) 0.041 1.01 (0.99-1.03) 0.23
PA <140/90 mmHg 0.879 (0.84-0.92) <0.001 1.082 (1.06-1.13) <0.001
LDL-cholesterol

<130 mg/dL (CVD) 0.67 (0.64-0.70) <0.001 0.74 (0.72-0.76) <0.001

<100 mg/dL (no CVD)
BMI < 30 Kg/m® 0.50 (0.48-0.52) <0.001 0.53 (0.52-0.54) <0.001
Nonsmoker 4.20 (3.86-4.58) <0.001 4.01(3.39-4.13) <0.001

BMI: body mass index; BP: blood pressure; CVD: cardiovascular disease; OR: odds ratio.
*OR®: odds ratio adjusted by age, diabetes duration, treatment received, and sex (women).

CVD (N = 52,665)

HbAlc < 7%

BP < 140/90 mmHg

LDL-cholesterol
< 100 mg/dL

BMI < 30kg/m’

Non smoker

u Women u Men

90.1%

No CVD (N = 234,126)

HbAlc < 7%

BP < 140/90 mmHg

LDL-cholesterol
< 130 mg/dL

BMI < 30kg/m’

86.7%
Non smoker

=« Women = Men

FIGURE 1: Percentage of patients with T2DM and good control of CVRF by gender and history of CVD (all variables showed significant
differences between sexes (P < 0.005) and between CVD and no CVD in both men and women (P < 0.001), except for HbAlc: P = 0.058 in
men and P = 0.003 in women. BMI, body mass index; BP, blood pressure; CVD, cardiovascular disease).

The results of the study showed that there were signif-
icant gender differences in the control of T2DM and CVD
individual risk factors. Namely, compared with men, women
were on average older and had a longer duration of disease,
and apart from less frequently being smokers than men, they
had poorer control of hypertension, LDL-cholesterol levels,
and BML This profile of worse control of CVRFs has been
consistently reported before in previous surveys conducted
in Spain and in other countries [30-32, 39, 43, 49-52], but
the present study is the largest one ever performed in real-
life clinical practice. Moreover, the proportion of women
who achieved the target of stipulated recommendations to
control the risk of CVD in our study was lower than men
except for glycemic control, and the composite control of
multiple risk outcomes (HblAc, BP, and LDL-cholesterol
simultaneously) was also poorer among women. These results
are also in agreement with the above mentioned studies
and with results from studies specifically assessing gender
differences in composite risk factors in T2DM [43, 53], which

have found that women are approximately 3 times less likely
to achieve combined cardiometabolic control than men [43].

There are few reports assessing the control of CVRFs in
T2DM according to gender as well as for the presence of
prior CVD, and the present study is the first one conducted
in a Spanish population. Our analysis stratifying by presence
of prior CVD showed that both men and women with
CVD in general had poorer control of CVRFs than those
without. As for the degree of control of modifiable CVRFs,
multivariate analysis showed that women with prior CVD
were less likely to achieve their therapeutic targets than men
for all parameters except for smoking. Women without CVD
achieved the recommended HbAlc target as optimally as men
and were better at controlling BP and smoking but again more
frequently did not achieve recommended therapeutic targets
for obesity and LDL-cholesterol. Our results on patients
with prior CVD are in agreement with a previous cross-
sectional study conducted in Germany, which found that
women were more likely to have uncontrolled systolic BP,
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LDL-cholesterol, and HbAlc levels [25]; similarly, another
cross-sectional analysis conducted in the US found that
women were more liable to have suboptimal control of
systolic BP and LDL-cholesterol but found no differences in
glycemic control relative to men [45]. As for patients without
prior CVD, the US study found no significant differences in
the degree of control of any studied modifiable CVRF [45],
and the German study only found a higher probability of
women having uncontrolled LDL-cholesterol relative to men
[25], which is in agreement with our results, although we also
found that women had even better control of BP than men.
Unfortunately, our results on smoking and BMI cannot be
compared with these 2 studies, since both of them included
these 2 risk factors as confounding covariates in their analysis.

There is compelling evidence in Spain and other countries
that women receive less health care attention not only for the
treatment of their T2DM [54], but also for the prevention
and treatment of associated CV complications [14, 19, 25, 26,
30, 44, 45], as women both with and without CVD receive
less lipid-lowering and antithrombotic therapy than men [29,
47, 55, 56]. Studies stratifying by gender and comorbid CVD
are scarce but concur that women are less intensively treated
with lipid-lowering drugs than men, in patients both with
and without prior CVD, while findings on gender disparities
according to prior CVD regarding the use or intensity of
treatment with antihypertensive or glucose-lowering drugs
are inconsistent across reports [25, 45, 47]. Differences
between studies may be due to genetic or ethnic differences,
geographical variations in access to available health care
resources, different ambulatory physician practices between
countries, and disparities in the economic barriers to care
due to the type of insurance (public or private) paying for the
treatment.

When we assessed whether there were gender disparities
in the management of modifiable CVRF in T2DM patients
according to a history of CVD, we found that women were
more likely to be treated with antihypertensive drugs and
less likely to take antiplatelet drugs than men irrespective
of having a history of CVD, while glucose- and lipid-
lowering treatment varied according to the absence/presence
of prior CVD: the proportion of women with CVD taking
glucose and/or lipid-lowering medications was similar to
men, but women without CVD took more glucose and/or
lipid-lowering drugs than men. However, while the degree
of achieved glycemic control was similar between women
with and without previous CVD, lipid levels were remarkably
uncontrolled in both cases and more pronounced in women
with prior CVD. This is of concern if we take into account
that a history of CVD is an independent factor associated with
higher morbidity and mortality and that the 4-year survival
rate of women with prior CVD is lower than in women
without a history of CVD [30]. Moreover, the fact that women
without prior CVD did not achieve adequate control of lipid
levels, in spite of being more likely to be treated with lipid-
lowering medications than men, could be related to the use
of less intensive therapy or to a differential response to statins
relative to men, although this is controversial in the case of
primary prevention [57, 58]. With regard to the degree of
control of BP, we observed that women without CVD had
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similar control to men, in spite of higher levels of treatment
with antihypertensive drugs, while women with CVD still
had uncontrolled BP relative to men although they were
treated in a comparable proportion, an observation that has
been previously reported [29]. This is also of concern if we
consider that women have a higher lifetime risk of stroke than
men, in part because they have a longer life expectancy and
because the risk of stroke increases with age [59], therefore,
underlining the need for more intensive or proper control of
BP. Taken together, our results show that the treatment and
control of the 2 parameters that most effectively prevent CVD,
namely, BP and lipid levels, remain a challenge (particularly
LDL-cholesterol levels) in the case of women with T2DM and
a history of CVD.

Strengths of the present study include the use of registries
coming from primary care medical records, which allows
the collection of a large volume of patients” real-life clinical
practice data. However, there are some limitations that should
be acknowledged and considered when interpreting the
results of this study. Firstly, inherent to any cross-sectional
design, no causal associations or conclusion on trends in
treatment can be drawn, and the retrospective design is
subject to biases concerning the lack of data recording for
some of the studied variables (e.g., 25% of patients did not
have corresponding HbAlc values for the previous year).
Secondly, the studied cohort is representative of a specific
territory in Spain and may not necessarily reflect standards
of care in other territories. Thirdly, information on treated
(and the specific therapeutic agents prescribed) and untreated
patients was based on drugs obtained at the pharmacy, and
we were not able to assess medication adherence factors.
Finally, we had no data to assess factors known to differ by
gender in T2DM that may influence disease outcomes, such
as diabetes knowledge, self-management practices, lifestyle
related factors, socioeconomic status, education, or social
support [51].

5. Conclusions

The results of the study confirm that Spanish women with
T2DM have suboptimal control of CVRFs; they also show
that compared with men women with CVD were less likely
to achieve therapeutic goals for BMI, BP, LDH-cholesterol,
and HbAlc and that those without a history of CVD were
also less likely to achieve BMI and LDL-cholesterol rec-
ommended goals. Furthermore, although the proportion of
women treated with lipid-lowering medications was similar
to or even higher than men, LDL-cholesterol levels were
remarkably uncontrolled in both women with and without
CVD, and women with CVD still had uncontrolled BP
relative to men in spite of being treated with antihypertensive
drugs in a comparable proportion of cases. The observed
differences have clinical implications that warrant further
investigation through studies specifically designed to assess
gender differences in the control of modifiable CVRF and
further stress the need to implement measures to better
prevent and treat this subgroup of diabetic women. Actions
should include not only targeted awareness programs for
health professionals, but also the implementation of specific
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educational programs aimed at improving self-awareness and
self-care in women with T2DM.
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Abstract

Background. Control of glycaemic levels as well as cardiovascular risk factors (CVRF) is essen-
tial to prevent the onset of complications associated with type 2 diabetes mellitus (T2DM).

Aim. To describe the degree of glycaemic control and CVRF in relation to diabetes duration.
Patients and methods. Multicentre cross-sectional study inT2DM patients seen in primary care
centres during 2007 Variables: Demographical and clinical characteristics, antidiabetic treat-
ments and development of disease complications. Diabetes duration classification: 0-5, 6-10,
11-20 and >20 years. Logistic regression models were used in the analysis.

Results. A total of 3130 patients; 51.5% males; mean age: 68+11.7 years; mean diabetes dura-
tion:7.0 (£5.6) years, median: 5 (interquartile range:3-9) years; mean HbA, : 6.84 (+1.5), were
analyzed.There has been a progressive decline in HbA,_levels (HbA, > 7% in 25.8% of patients
during the first 5 years and 51.8% after 20 years). Blood pressure values remained relatively sta-
ble throughout disease duration. The mean value of low density lipoprotein (LDL) experienced a
slight decline with the progression of the disease, but due to the significant increase of cardio-
vascular disease (CVD) after 20 years of duration, less patients reached the recommended target
(LDL < 100mg/dl) in secondary prevention. Logistic regression model controlling for age, sex
and CVD showed that diabetes duration was related to glycaemic control (odds ratio: 1.066, 95%
confidence interval: 1.050-1.082 per year) but not to blood pressure or LDL control.
Conclusions. The degree of glycaemic control and the risk factors in relation to the duration of
T2DM followed different patterns. Diabetes duration was associated with a poorer glycaemic
control but in general had a limited role in blood pressure control or lipid profile.

Key words: Cardiovascular risk factors, control, disease duration, T2DM.

Introduction

Type 2 diabetes mellitus (T2DM) is a chronic disease that affects ~ process that involves not only the control of glycaemic levels
13.8% of the Spanish adult population, with up to 6% of the  but also a tight management of other abnormalities such as dys-
patients remaining undiagnosed (1). T2DM care is a complex  lipidemia, hypertension, hypercoagulability, obesity and insulin

© The Author 2014. Published by Oxford University Press. All rights reserved. For permissions, please e-mail: journals.permissions@oup.com.
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resistance, among others (2). To prevent or diminish the progres-
sion of microvascular and macrovascular complications, recom-
mended diabetes management necessarily encompasses both
glycaemic control and control of cardiovascular risk factors
(CVRF) (3). The STENO-2 study has shown that global control
of all risk factors is more effective compared to single intensifi-
cation, achieving a 57% reduction in cardiovascular mortality
and a 59% reduction of the composite criterion [cardiovascular
mortality, ischaemic heart disease (IHD), stroke, revasculariza-
tion and amputation (4)].

Diabetes duration is one of the most important indicators of
the presence of diabetic complications (5-8). For that reason it
has been included among the tools to estimate cardiovascular
risk and diabetic populations such as the UKPDS risk engine (9)
or ADVANCE (10). It is closely linked to the rate of progres-
sion of atherosclerosis and some studies have shown that after
7-10 years from the diagnosis of DM cardiovascular risk con-
siderably increases and may even similar to the risk of patients
who have had a myocardial infarction (11-13).

Recent trials suggest that intensive glucose control among
people with long-standing T2DM has limited cardiovascular
benefits, whereas an early treatment at the beginning of the dis-
ease, as in the UKPDS study, may be associated with significant
micro and macrovascular benefits through the so called ‘legacy
effect (14)’.

Despite scientific evidence and the publication of interna-
tional and national guidelines (3), adequate control of these
patients’ health remains suboptimal. Although some studies
have assessed metabolic control at the time of diagnosis (15,16),
surprisingly there is only limited data analyzing its evolution in
relation to diabetes duration (17-19).

The aim of this study was to describe the degree of glycaemic
control and CVRFs in relation to diabetes duration.

Research design and methods

Study design

Multicentre cross-sectional study conducted in a random sample
of T2DM patients seen in 52 primary care centres in Catalonia
in 2007 for a total population of 1126532 inhabitants, a 16%
of the total population of Catalonia (7M (18)). Health provid-
ers (primary care physicians or nurses) were instructed to obtain
an electronically random sample from the medical records of
T2DM patients. A total sample of five multiplied by the num-
ber of basic care units (physician/nurse), with a minimum of 30
patients per centre, was required. A selection of medical records
with an additional 20% was performed. In those cases that did
not fulfill the inclusion criteria the medical record was replaced
by the next one of the same gender in the list. Exclusion cri-
teria included: patients with a follow-up less than 6 months
since diagnosis, type 1 DM, patients exclusively controlled by

an endocrinologist and short life expectancy (terminal patients
or those that received home care). A detailed description of the
methodology of the GEDAPS (Spanish Primary Care Diabetes
Study Group) evaluations has been published elsewhere (17,18).
The study protocol was approved by the institutional review
board and the study was conducted in accordance with the
principles of the Declaration of Helsinki. Due to the retrospec-
tive nature of the study, based only on clinical records, patients
were not required to give written informed consent. To assure
anonymity data were collected and recorded using two different
files: one included demographical variables and the other one
clinical variables linked by a consecutive record number.

Clinical data

Clinical data were extracted from the electronic medical records
by physicians participating in the GEDAPS Continuous Quality
Improvement (GCQI) program in Catalonia (20,21). The GCQI
program gathers periodically information from primary care
centres on process and outcomes indicators since 1993. In
1993, the group published the first edition of the ‘Guidelines
for Diabetes Management in Primary Health Care in Spain’
that included both clinical and organizational recommendations
and also defined a set of quality care indicators. The guidelines
were updated in the following years (1995, 1998, 2000, 2004
and 2011) and have been used widely by health professionals
in primary care in Spain (20). Clinical data were entered by
each researcher directly in the GEDAPS webpage for subsequent
analysis (21).

Sociodemographical (age, gender), anthropometric (weight,
height, body mass index (BMI) and clinical characteristics
were analyzed. The last measurements of clinical and labora-
tory data were recorded, except for blood pressure that was the
mean of the last three measurements during 2007. Among the
clinical variables included: year of diagnosis (date when patient
accomplished the diabetes diagnosis criteria), HbA, , renal func-
tion (creatinin, glomerular filtration, urinary albumin excre-
tion); clinical characteristics of hypertension [blood pressure
values: systolic blood pressure (SBP) and diastolic blood pres-
sure (DBP); antihypertensive treatment]; complications associ-
ated and T2DM treatment (diet, oral hypoglycaemic agents or
insulin); clinical characteristics of dyslipidaemia (lipid profile;
lipid lowering treatment); antiplatelet therapy. Degree of glycae-
mic control and CVRF were evaluated according to the cut-off
points defined by the recommendations of the GCQI program in
Catalonia (20,21). Poor metabolic control was defined accord-
ing to the values of the following variables: HbA, > 7%, BP >
140/90 mmHg, LDL>100 [patients with cardiovascular disease
(CVD) - secondary prevention]/>130 (patients without CVD —
primary prevention) mg/dl, BMI > 30kg/m? or current smoking
habit. The variable time since diagnosis was classified in four
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categories: 0-5, 6-10, 11-20, and >20 years. The diagnostic cri-
teria for complications were as followed: (i) Retinopathy was
defined as the presence of any lesion, whether proliferative or
not, such as amaurosis (the loss of vision in one or both eyes)
diagnosed by an ophthalmologist; (ii) Nephropathy was defined
as microalbuminuria (>30mg/24 hours or albumin creatinin
ratio > 30mg/dl), and chronic renal failure by a glomerular fil-
tration (MDRD) <60 mg/minute; (iii) Any previously diagnosed
vascular lesion and/or nontraumatic amputation, at any level
of the lower limbs, were considered diabetic foot; (iv) cardio-
vascular events were defined as: IHD (acute myocardial infarc-
tion, angina pectoris or Q waves or ST ischaemic changes in the
annual EKG), stroke or transient ischaemic attack reported in
the hospital discharge forms.

Statistical analysis

Continuous variables were described using the mean and
standard deviation. Categorical variables were described as
percentage with the confidence interval of 95% (95% CI). The
chi-square test was used to evaluate the association between
categorical variables. For continuous variables, the t-student

test, the non-parametric Mann—-Whitney U test, and one-way
analysis of variance were performed. Logistic regression mod-
els were created to determine the association between diabetes
duration and other variables. A two-tailed value of P < 0.05
was considered statistically significant.

Results

Patients’ clinical characteristics

A total of 3310 patients (51.4% men and 48.6% women), with a
mean age of 68.0 (x11.7) years, 46% over 70 years of age, were
included in the study. The mean HbA  was 6.84% = 1.46 and
the mean diabetes duration was 7.0 (+ 5.6) years, median: 5 years
(interquartile range: 3-9) years. Table 1 summarizes the main
clinical characteristics of the patients globally and according to
gender as well as the absence (primary prevention) or presence
(secondary prevention) of some manifestation of CVD. Women
were significantly older, with more advanced diabetes (7.4 versus
6.6 years) and more obese than men. About 181 patients had no
recorded data about CVD. CVDs were reported in 513 (17.4%)
of the remaining patients. Patients with CVD were older and the
duration of the disease was significantly longer.

Table 1. Population characteristics according to gender, age and cardiovascular prevention

Total Men Women Primary prevention Secondary
(without CVD) prevention
(with CVD)
N 3130 1611 1519 2436 513
Age 68.0£11,7 66.8x11.6 69.3+11.6 67.3=11.8 72.2+10.3%
Diabetes duration 7.0+5.6 6.6+5.1 7.4+6.0 6.85+5.52 7.90+5.75%
BMI (kg/m?) 30.2+5.08 29.2+4.3 31.3+5.6 30.3+5.15 29.8+4.9
BMI distribution (%)
BMI<25 404 (15.7%) 235 (17.6%) 169 (13.6%) 314 (15.6%) 75 (17.4%)
BMI 25-30 1082 (42.0%) 638 (47.9%) 444 (35.7%) 856 (42.4%) 173 (40.2%)
BMI>30 1088 (42.3%) 459 (34.5%) 629 (50.6%) 847 (42.0%) 182 (42.3%)
Current smoker (%) 405 (12.9%) 331 (20.5)¢ 74 (4.9%) 334 (14.5%) 41 (8.6%)*
Creatinin (mg/dl) 1.20=1.03 1.30=+1.12% 1.10=0.92 1.21+1.03 1.26=1.14
Glomerular filtration (MDRD) (ml/minute) 76.3+32.8 79.6+29.5 72.7+35.7 81.1+44.9 71.3+32.9%
Albuminuria (mg/dl) 32.6+95.9 40.2+118" 24.8+64.6 29.8+89.7 47.4+120*%
Microalbuminuria (%) 241 (12.4%) 133 (13.3%) 108 (11.4%) 174 (14.4%) 50 (23.3%)*
Macroalbuminuria (%) 89 (4.6%) 60 (6.0%) 29 (3.1%) 20 (1.7%) 8 (3.7%)*
HbA, (%) 6.84+1.46 6.83x1.47 6.85+1.44 6.82+1.46 6.89=+1.44
SBP (mmHg) 137.0=14.7 137.0=14.7 137.1+14.7 137.1=14.6 137.0+14.9
DBP (mmHg) 76.5+9.0 76.5+9.1 76.4+8.9 76.8+8.84* 73.9+9.23
Total cholesterol (mg/dl) 194+38.4 188+38.4 201+37.2% 197 +38.0* 180+37.6
HDL cholesterol (mg/dl) 50.2+13.3 47.6+12.8 53.0+13.3% 50.7+13.5 47.9+11.8¢
LDL cholesterol (mg/dl) 115+32.9 111+32.5 119+32.9¢ 117+32.5% 104+31.9
Non-HDL cholesterol 144+37.4 141+37.7 148 +36.7¢ 146+37.1% 133+36.2
Triglycerides (mg/dl) 151119 154142 148 +89.4 152124 144100

Numeric variables are expressed as mean = standard deviation. BMI, body mass index; CVD, cardiovascular disease; DBP, diastolic blood pressure; HDL, high density lipopro-

tein; LDL, low density lipoprotein; MDRD, modification of diet in renal disease; SBP, systolic blood pressure; TC, total cholesterol.

*P <0.05;tP < 0.01; *P < 0.001.
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The percentages of patients receiving any pharmacological
antidiabetic treatment increases with diabetes duration (71.5%
for 0-5 years, 83.2% for 6-10 years, 91.8% for 10-20 years
and 96.4% for >20 years), whereas the increase is smaller for
antihypertensive (63.4%, 68.7%, 72% and 68.7%, respec-
tively) and lipid-lowering treatments (43.1%, 51%, 50.7% and
47%, respectively). Both in primary and secondary prevention,
patients with poorly controlled disease (HbA, > 7% or BP >
140/90) used more combination treatments (antihyperglycaemic
and antihypertensive drugs). Lipid lowering treatments were
only reported in cases of secondary prevention. It is important
to note that antiplatelets were taken by 86.7% of patients with
IHD, 79.8% with stroke and 37.3% of those without CVD.

Metabolic control according to diabetes duration

Table 2 summarizes the sample description according to dia-
betes duration. Patients with a longer time of disease duration
were: significantly older; with a predominance of women; with

Table 2. Population characteristics according to diabetes duration

a lower BMI as well as lower percentage of current smokers,
higher levels of HbA, and lower glomerular filtration; higher
SBP and lower DBP and finally, with regards to blood lipids,
lower levels of total cholesterol, LDL and nonhigh density lipo-
protein (HDL) cholesterol and similar levels of HDL cholesterol
and triglycerides.

Table 3 and Figure 1 show the degree of glycaemic control
and other CVRF according to diabetes duration. The results
show that as diabetes duration increases, an increase in HbA
associated with a slight decrease of the percentage of cases with
poorly controlled LDL is observed, but only in primary preven-
tion. After 20 years of disease duration, an increase in cases
of poorly controlled LDL was reported in patients with CVD
(secondary prevention). Blood pressure levels remained stable
throughout the course of the disease. Logistic regression model
controlling for age, sex and CVD showed that diabetes dura-
tion was significantly related to glycaemic control [odds ratios
(OR) 1.066, 95% CI: 1.050-1.082 per year) but not to blood
pressure or LDL control. Using the same model, the escalation

0-5 years 6-10 years 11-20 years >20 years P-value

N 1634 924 489 83
Age = SD 66.1£12.2 68.9+10.9 71.5+10.3 74.6£9.2 <0.001
Gender (%)

Male 874 (53.3%) 475 (51.4%) 233 (47.6%) 29 (34.9%) 0.002

Female 760 (46.5%) 449 (48.6%) 256 (52.4%) 54 (65.1%)
Body mass index (kg/m?) 30.4=5.16 30.2+4.96 29.8+5.05 29.0+4.75 0.04
Smoking habit (%)

No 1291(84.7%) 742 (86.8%) 415 (88.7%) 75(93.8%) 0.02

Yes 234 (15.3%) 113 (13.2%) 53 (11.3%) 5(6.3%)
Creatinin (mg/dl) 1.16+0.99 1.29+1.18 1.16+0.80 1.39+1.30 0.01
Glomerular filtration (MDRD) (ml/minute) 79.9+48.8 74.8+30.9 74.3+46.4 66.1+27.0 0.003
GF>60 ml/minute 1090 (80.6%) 601 (75.5%) 297 (71.1%) 46 (63%) <0.001
GF 60—45 ml/minute 130 (9.6%) 85 (10.7%) 63 (15.1%) 16 (21.9%)
GF 45-30 ml/minute 40 (3.0%) 21 (2.6%) 25 (6.0%) 2 (2.7%)
GF<30ml/minute 93 (6.9%) 89 (11.2%) 33 (7.9%) 9 (12.3%)
Albuminuria (mg/dl) 24.6+56.5 39.2+124 45.0=125 21.7+51.4 0.008
HbA, (%) 6.65+1.47 6.97+1.39 7.11+1.45 7.32+1.39 <0.001
SBP (mmHg) 136+14.4 138+15.0 138+15.1 138+13.9 0.02
DBP (mmHg) 77.3+8.95 76.3+8.78 74.7+9.22 72.7+8.86 <0.001
Total cholesterol(mg/dl) 197 +38.7 193+38.5 189+37.1 192+35.6 <0.001
HDL cholesterol (mg/dl) 49.9+13.2 50.3+13.4 50.4+13.4 53.5+14.1 0.15
LDL cholesterol (mg/dl) 117+33.6 114+33.2 109+30.4 109+28.3 <0.001
Non-HDL colesterol (mg/dl) 147+37.9 143+37.5 138+35.2 138+36.9 <0.001
Triglycerides (mg/dl) 157+134 144+92.8 144+99.4 147+136 0.06
Diet only 493(30.2%) 157 (17.0%) 44 (9.0%) 3(3.6%) <0.001
Oral monotherapy 700 (42.8%) 404 (43.7%) 152 (31.1%) 20 (24.1%) <0.001
Oral combined 274 (16.8%) 200 (21.6%) 126 (25.8%) 16 (19.3%) <0.001
Insulin (+ oral agents) 167 (10.3%) 163 (17.6%) 167 (34.2%) 44 (53.0%) <0.001

Numeric variables are expressed as mean = standard deviation. BMI, body mass index; MDRD, modification of diet in renal disease; SBP, systolic blood pressure; DBP, diastolic

blood pressure; TC, total cholesterol; LDL, low density lipoprotein; HDL, high density lipoprotein.
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Table 3. Degree of glycaemic and other cardiovascular risk factors control according to diabetes duration

Global 0-5 years 6-10 years 11-20 years >20 years P value
HbA, > 7% 997 (31.9%) 421 (25.8%) 326 (35.3%) 207 (42.3%) 43 (51.8%) <0.001
BP > 140/90 mmHg 1240 (42.9%) 625 (41.6%) 381 (44.4%) 200 (44.4%) 34 (44.7%) 0.5
LDL > 130 mg/dl (PP) 630 (34.1%) 380 (36.9%) 177 (33.4%) 66 (26.8%) 7 (17.9%) 0.003
LDL > 100 mg/dl (SP) 389 (56.2%) 162 (58.7%) 120 (53.6%) 82 (51.9%) 25 (73.5%) 0.08
BMI >30kg/m? 1088 (42.3%) 566 (42.5%) 336 (43.6%) 165 (40.8%) 21 (31.3%) 0.24
Current smoker 405 (13.8%) 234 (15.3%) 113 (13.2%) 53 (11.3%) 5(6.3%) 0.02

BMI, body mass index; BP, blood pressure; PP, primary prevention; SP, secondary prevention.
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Figure 1. Control of cardiovascular risk factors according to diabetes duration.

of treatment was negatively related to good glycaemic control:
any pharmacological treatment versus diet (OR 0.130; 95% CI:
0.093-0.180), oral drugs versus diet (0.193; 0.137-0.271); and
insulin versus oral drugs (0.366; 0.301-0.445).

Table 4 summarizes the prevalence of microvascular as well as
macrovascular complications according to disease progression.
The results show that microvascular complications (retinopa-
thy and microalbuminuria) increase significantly after 10 years
of diabetes duration. Concerning macrovascular complications
(IHD, stroke) the percentage of patients that do not present any
(primary prevention) decreases as the duration of the disease
increases. About 46% of the patients presented at least one mac-
rovascular complication after 20 years of diabetes duration.

Discussion

The primary aim of this study was to analyze the evolution of the
degree of metabolic control and CVREF in relation to the duration
of T2DM in a large sample of people followed in a primary care
setting of the Mediterranean area. The results show a progressive
deterioration of glycaemic control: in the first 5 years since diag-
nosis mean HbA, _values were 6.65% and progressively deterio-
rated reaching 7.32% after 20 years of disease duration that was
confirmed by logistic regression (6.6% worsening per each year
of duration). This phenomenon is likely to be attributed to the

progressive loss of function of the pancreatic beta cell, despite the
progressive increase in the use of combined antihyperglycaemic and
insulin therapy. This phenomenon has already been observed in sev-
eral studies such as that conducted by Mata-Cases et al. (22) in the
same geographical region, where the average HbA | increased from
6.8% to 7.5% after 10 years of diabetes duration despite progres-
sive increase in the use of combined oral treatments and insulin. In
this population database study including 286.791 T2DM patients,
glycaemic control worsened with the duration of the disease and
the more complex steps of treatment (22). The authors interpreted
these findings as a result of clinicians not prescribing drug treat-
ment to well-controlled patients, while prescribing metformin to
moderately well-controlled patients and combined oral agents or
insulin-based treatment to less-controlled patients. On the other
hand, this disappointing result is probably related to the fact that
therapeutical changes are sometimes introduced after several years
of uncontrolled HbA, , frequently above 8% (23,24).

In relation to other CVRF control, blood pressure did not sig-
nificantly change with diabetes duration, but a slight decrease in
diastolic blood pressure and an increase of combined antihyper-
tensive therapies were observed. The mean LDL cholesterol in
the total sample fell from 117 mg/dl in the first 5 years to 109 mg/
dl after 20 years of diabetes duration (P = 0.08). In addition, a
significant increase of the percentage of patients using lipid-low-
ering agents was observed (from 43.1% to 47%). This phenom-
enon is clearly observed in primary prevention patients where
only 17.3% of those with over 20 years of duration have LDL >
130 mg/dl; however, in cases of secondary prevention there has
been a significant increase of cases with LDL > 100 mg/dl after
20 years of duration (73.5%), which can only be attributed to
the limited sample size in this subgroup (7 = 34) since there has
been a significant decline in lipid-lowering consumption.

To minimize the risk of specific complications of T2DM care-
ful control of glycemia and as well as other CVRF is required.
According to previous studies, glycaemic control is not achieved
as often as desirable (15-19,25,26). However, in our study, in
agreement with the results showed by Vinagre et al. (19), the
results are positive. 68.1 % of patients presented HbA < 7%,
57.1 % had BP < 140/90 mmHg and 65.9 % of the patients with-
out a history of CVD maintain LDL cholesterol levels < 130 mg/
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Table 4. Chronic complications prevalence according to diabetes duration

Global 0-5 years 6-10 years 11-20 years > 20 years P-value
Microvascular complications (%)
Retinopathy 279 (15.3%) 84 (9.4%) 86 (15.8%) 88 (26.8%) 21 (39.6%) <0.001
Microalbuminuria 214 (12.4%) 100(10.5%) 78 (13%) 57 (17.3%) 6 (10%) <0.001
Macroalbuminuria 89 (4.6%) 30 (3.1%) 33 (5.5%) 22 (6.7%) 4 (6.7%) <0.05
Macrovascular complications (%)
Without CVD (primary prevention) 2304 (73.6%) 1304 (80%) 646 (70%) 309 (63.2%) 45 (54.2%) <0.001
CVD (secondary prevention)
IHD 353 (11.9%) 150 (9.8%) 131 (14.9%) 59 (12.7%) 13 (16%) <0.001
Stroke 198 (6.7%) 74 (4.8%) 78 (8.9%) 40 (8.6%) 6(7.8%) <0.001
IHD + stroke 38 (1.2%) 11 (0.7%) 17 (1.8%) 8 (1.6%) 2 (2.4%) <0.05

CVD, cardiovascular disease; IHD, ischaemic heart disease.

dl. These results are better when compared with those achieved in
most studies and it is probable the reflection of the implementa-
tion of the MCC program in Catalonia since 1992 (18).

This study is part of a program of continuous quality improve-
ment monitoring the management of these patients in ambulatory
settings. Therefore, it is more focused on quality of care indicators
than in purely clinical or epidemiological variables and therefore,
such focus could represent a limitation of the study. Another possi-
ble limitation of the study is that centre participation was voluntary,
therefore it could be hypothesized that only the most motivated cen-
tres for diabetes control participated in the assessments. However,
the fact that the health provider responsible for data reviewing was
motivated did not preclude that the remaining professionals of the
centre were motivated in diabetes management.

In conclusion, diabetes duration was associated with a poorer
glycaemic control, but, except in special situations, such variable
had a limited role in blood pressure control or lipid profile in
patients with T2DM. Recent trials suggest that intensive glucose
control among people with long-standing T2DM has limited
cardiovascular benefits, whereas an early treatment at the begin-
ning, of the disease, as in the UKPDS study, may be associated
with significant micro and macrovascular benefits through the so
called ‘legacy effect (14)’. As included in the new guidelines from
the ADA and EASD proposed in 2012 (27), diabetes duration
is one of the main aspects to take into account for establishing
diabetes objectives. While in people with long-standing diabetes,
less stringent objectives (8 %-8.5%) are preferred, more stringent
HDA,_ targets (e.g. 6.0%—6.5%) might be considered in selected
patients (with short disease duration, long-life expectancy, no
significant CVD) if the goal can be achieved without significant
hypoglycemia or other adverse effects of treatment (27).
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ABSTRACT

Objectives: To assess trends in prescribing practices
of antidiabetic agents and glycaemic control in patients
with type 2 diabetes mellitus (T2DM).

Design: Cross-sectional analysis using yearly clinical
data and antidiabetic treatments prescribed obtained
from an electronic population database.

Setting: Primary healthcare centres, including

the entire population attended by the Institut

Catala de la Salut in Catalonia, Spain, from 2007 to
2013.

Participants: Patients aged 31-90 years with a
diagnosis of T2DM.

Results: The number of registered patients with
T2DM in the database was 257 072 in 2007,
increasing up to 343 969 in 2013. The proportion of
patients not pharmacologically treated decreased by
9.7% (95% Cl —9.48% to —9.92%), while there was
an increase in the percentage of patients on
monotherapy (4.4% increase; 95% Cl 4.16% to
4.64%), combination therapy (2.8% increase; 95% Cl
2.58% t0 3.02%), and insulin alone or in
combination (increasing 2.5%; 95% Cl 2.2% to
2.8%). The use of metformin and dipeptidyl
peptidase-1V inhibitors increased gradually, while
sulfonylureas, glitazones and o-glucosidase
inhibitors decreased. The use of glinides remained
stable, and the use of glucagon-like peptide-1
receptor agonists was still marginal. Regarding
glycaemic control, there were no relevant differences
across years: mean glycated haemoglobin (HbA1c)
value was around 7.2%; the percentage of patients
reaching an HbA1c<7% target ranged between
52.2% and 55.6%; and those attaining their
individualised target from 72.8% to 75.7%.
Conclusions: Although the proportion of patients
under pharmacological treatment increased
substantially over time and there was an increase in
the use of combination therapies, there have not
been relevant changes in glycaemic control during
the 2007-2013 period in Catalonia.

Strengths and limitations of this study

= The main strength of the study is the use of a
large outpatient database that is indicative of the
trends of general practitioners’ practices in a
real-life clinical setting.

= However, this was a retrospective study partici-
pant to errors in data recording or missing
values.

= We were not able to assess whether the change
in prescribed treatments over time was driven by
patients’ needs and characteristics (eg, prior low
tolerability or effectiveness), and we cannot
therefore claim a causal effect.

= We could not assess whether doses of pharma-
cological treatments were appropriately chosen,
and we did not consider data on prescriptions
within the same therapeutic class.

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a highly
prevalent chronic disease at risk of chronic
microvascular and macrovascular complica-
tions when glycaemic control is suboptimal.’
Although diet and lifestyle changes are ini-
tially effective, most patients will need an
oral glucose-lowering agent to better control
blood glucose levels, and most will eventually
need multiple therapies as the disease pro-
gresses.” The pharmacological armamentar-
ium to treat hyperglycaemia in T2DM has
changed substantially over the past 20 years
with the development of new therapeutic
agents, such as insulin secretagogues (glini-
des), thiazolidinediones, incretins (glucagon-
like peptide-1 receptor agonists (GLP-1ra)
and dipeptidyl peptidase-IV inhibitors (DPP4i)),
sodium-glucose transporter2 inhibitors, fixed-
dose combinations, and also with the advent of
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insulin analogues.” This, together with changing treat-
ment recommendations advocating for an intense gly-
caemic control in early stages of the disease,* ° makes
drug choice increasingly challenging, and it has driven
substantial changes in current prescribing practices with
wide variations between countries depending on each
therapeutic class.5"”

General practice databases are a reliable and rich
source of information from the general population, and
therefore a valuable tool to study medical practice in the
Community.18 In Catalonia, Spain, such an electronic
general practice database is available for researchers
(Information System for the Development of Research
in Primary Care (SIDIAP)), and it has been previously
used to conduct several observational studies to assess
different aspects of the natural history and treatment of
T2DM in our autonomous 1region.19_26

In the present study, we aimed to examine prescribing
patterns for antidiabetic treatment in primary care in
Catalonia between 2007 and 2013 using SIDIAP data,
and how changes impacted the degree of attained gly-
caemic control over time.

MATERIALS AND METHODS

Design

This was a cross-sectional, retrospective study using the
SIDIAP database, which started in 2006 and stores data
from electronic medical records. The database contains
anonymised longitudinal patient information obtained
from the electronic clinical records using specific soft-
ware (Electronic Clinical station in Primary Care, eCAP)
developed by the institution and used since 2001 by all of
the 274 primary care centres pertaining to the Catalan
Health Institute (ICS), which attends 80% of the total
population (about 5.835 million patients) in Catalonia.

Data extraction

Data from patients aged 31 to 90 years with a diagnosis of
T2DM (by means of the International Classification of
Diseases, 10th Revision (ICD-10) codes E11 or E14) were
obtained from the SIDIAP database for the years 2007—
2013. Data were extracted for patients for each particular
year. As a dynamic database, new patients enter when a
new diagnosis of T2DM is recorded, and patients are with-
drawn when a death occurs or the patient moves to
another healthcare region not served by the Catalonian
Health Institute. Registered variables included: age;
gender; time since diagnosis; the presence of comorbid-
ities (ICD-10 codes); and the most recent value for each
year of body mass index (BMI) and mean glycated haemo-
globin (HbAlc). Before 1 January 2010, between 50% and
70% of laboratories in Spain expressed HbAlc values
using the Japanese Diabetes Society/Japanese Society for
Clinical Chemistry criteria (JDS/JCC; normal range 3.9—
5.7%),27 and these values were not converted to the inter-
nationally defined Diabetes Control and Complications
Trial/National Glycohemoglobin Standardization

Program (DCCT/NGSP) calibration criteria (normal
range 4-6%). All values from 1 January 2010 onwards were
expressed using DCCT/NGSP criteria.

The prescribed antidiabetic treatments for each patient
and year were extracted from prescription-invoicing and
pharmacy-invoicing data provided by the Catalan Health
Service (CatSalut), which are incorporated yearly into the
SIDIAP database. Glucose-lowering agents included the
use of insulin and non-insulin antidiabetic drugs (NIADs)
marketed in Spain during the study period, namely met-
formin, sulfonylureas, glinides, glitazones, DPP4i, GLP-1ra
and o-glucosidase inhibitors (AGI). The first DPP4i mar-
keted in Spain was sitagliptin (2007) followed by vildaglip-
tin (2007), saxagliptin (2010) and linagliptin (2012). For
GLP-1ra, daily exenatide appeared in 2007, and liraglutide
in 2011. Treatment steps were categorised as non-
pharmacological treatment, an NIAD in monotherapy,
NIADs in combination (2 or more without insulin),
insulin alone or insulin in combination with NIADs.

Statistical analysis

Descriptive analyses by year are presented as mean and
SD for continuous variables, and percentages for cat-
egorical variables. Changes across the study period were
evaluated through the absolute overall increase and the
95% CIs using the normal approximation. We used
three different criteria for adequate glycaemic control:
mean HbA1c<7%, as widely recommended and
accepted; HbA1c<8%, as recommended by our institu-
tion during the study period (ICS);*® * and individua-
lised goals based on age, duration of the disease, and
presence of serious complications or comorbidities, as
proposed by the Red de Grupos de Estudio de Ia
Diabetes en Atencién Primaria de la Salud 2014
(Red-GDPS).*" All statistical calculations were performed
using StataCorp 2009 (Stata Statistical Software: Release
11. College Station, Texas, USA: StataCorp, LP).

RESULTS

Patients’ characteristics

The total number of registered patients with T2DM in
our database was 257072 in 2007, increasing up to
343 969 in 2013 (a total increase of 86 897 cases) (table 1).
The patients’ mean age did not vary substantially over
the years (overall increase 1.20years; 95% CI 1.14 to
1.26 years), and nor did the mean BMI or the number
of obese patients (overall decrease 0.08 kg/m2; 95% CI
—0.11 to —0.05 kg/m2; overall 0.043% decrease in obese
patients; 95% CI —0.12% to —0.74%), but we observed a
small progressive increase in the proportion of male
patients (overall increase 2.15%; 95% CI 1.90% to
2.40%), and also a gradual increase in the mean dur-
ation of the disease (overall increase 2.40 years; 95% CI

2.37 to 2.43 years).

Prescribing pattern of antidiabetic drugs
The proportion of patients not receiving antidiabetic
drugs decreased by 9.7% (95% CI —9.48% to —9.92%)

2 Mata-Cases M, et al. BMJ Open 2016;6:6012463. doi:10.1136/bmjopen-2016-012463

72


http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on October 5, 2016 - Published by group.bmj.com

8 Open Access

from 2007 to 2013, while the percentage of patients
receiving pharmacological antidiabetic treatment was
71.9% in 2007, and this proportion increased annually
and was 81.6% in the last year of the study, showing an
overall 9.7% increase over the study period. The propor-
tion of patients receiving each type of therapy across the
time period 2007-2013 is shown in figure 1. The most
frequent prescription was an NIAD in monotherapy, the
use of which increased 4.4% (95% CI 4.16% to 4.64%)
from 2007 to 2013, followed by NIADs in combination
(increasing 2.8%; 95% CI 2.58% to 3.02%), and insulin
alone or in combination (increasing 2.5%; 95% CI 2.2%
to 2.8%). Among NIADs, the most frequently used
drugs were metformin and sulfonylureas, although the
prescription rate of metformin increased notably across
time (19.5%; 95% CI 19.26% to 19.75%), whereas it
decreased gradually in the case of sulfonylureas (8.20%;
95% CI =7.97% to —8.43%) (figure 2). As for the use of
the rest of the available options, only the prescription of
DPP4i increased substantially up to 13.2% in 2013 (95%
CI 13.09% to 13.31%), while the use of glitazones, gli-
nides, AGI and GLP-1ra remained low. Glitazones and
AGI prescriptions even decreased with time: glitazones
an overall 2.9% (95% CI —2.82% to —2.98%) and AGI
270% (95% CI —2.62% to —2.78%). Finally, glinides
and GLP-1ra only increased slightly over time: 0.8% in
the case of glinides (95% CI 0.69% to 0.91%) and 0.9%
in the case of GLP-1ra (95% CI 0.87% to 0.93%).

Change 2007—2013 (95% Cl)

1.20 (1.14 to 1.26)
2.15 (1.90 to 2.40)

2.40 (2.37 to 2.43)
~0.08 (~0.11 to —0.05)

—0.043 (=0.12 to —0.74)
0.08 (0.07 to 0.09)

0.29 (—0.02 to 0.60)t
0.64 (0.39 to 0.89)

1.15 (0.88 to 1.42)

343 969

68.9 (12.1)

2013

N

54.3

7.8 (5.6)

30.0 (5.1)

45.1

7.24 (1.35)
5.2

79.6

75.7

331 317

68.6 (12.1)

2012
N

54.1

7.4 (5.6)
30.0 (5.1)
45.1

7.30 (1.35)
526

78.4

73.7

317 215

68.4 (12.0)

53.9
30.1 (5.1)

2011
N

7.0 (5.5)
45.3

7.20 (1.36)
55.6

79.6

75.4

301 144

68.2 (11.9)

53.6
7.19 (1.40)

2010
N

6.7 (5.4)
30.1 (5.0)
457

Evolution of the degree of glycaemic control

The mean standardised HbAlc value was around 7.2%,
with no clinically relevant differences across years (table 1).
Moreover, the proportion of patients attaining a gly-
caemic target of HbA1c<7% ranged from 52.2% to
55.6% (overall change 0.29%; 95% CI -0.02% to
0.60%), and the ICS target <8% ranged from 77.8% to
79.6% (overall change 0.64%; 95% CI 0.39% to
21.42%), with no clinically relevant changes across years
(table 1). Moreover, the percentage of patients attaining
their individualised HbAlc target ranged increased by
only 1.15% (95% CI 0.88% to 1.42%) (table 1). Finally,
the analysis of the evolution of the attained glycaemic
control according to different HbAlc intervals also
showed that there were no remarkable changes among
years in any case (figure 3). Of note, the group of
patients who were less likely to achieve the correspond-
ing glycaemic target included those younger than
65 years, without comorbidities, and duration of
T2DM<15years (range 50.8-55.1%) (see online
supplementary table S1).

The evolution of the mean HblAc levels according to
each step of treatment and duration of T2DM is shown
in figure 4 and online supplementary table S2.
Considering all antidiabetic treatments, there was a pro-
gressive worsening of HbAlc levels as the disease dur-
ation increased, but this worsening was in fact only
observed among patients treated with insulin alone or in
combination with NIADs. Conversely, glycaemic values

286 019

68.1 (11.8)

53.2
30.1 (5.0)

2009
6.3 (5.3)
45.3

7.25 (1.47)

N

52.2
77.9
72.8

=271 690
67.9 (11.8)
527

N
30.1 (5.0)

2008
5.9 (5.3)
455

7.23 (1.48)
52.8

77.8

73.2

257 072

67.7 (11.7)

52.2
30.1 (5.0)

45.6
7.16 (1.46)

2007
5.4 (5.3)

N

Demographic, clinical characteristics and degree of glycaemic control of patients with T2DM by year
54.9
78.9
75.4

Individualised HbA1c targett, %

BMI, mean (SD), kg/m?
Obesity (BMI>30 kg/m?), %
*Cut-off stated by the ICS.

HbA1c*, mean (SD), %
HbA1c<7%, %
HbA1c<8%*, %

Males, %
T2DM duration, mean (SD), years

55.1
79.3
74.8
1On the basis of the 2014 algorithm of the Red-GDPS.
BMI, body mass index; HbA1c, glycated haemoglobin; ICS, Institut Catala de la Salut; Red-GDPS, Red de Grupos de Estudio de la Diabetes en Atencion Primaria de la Salud; T2DM, type 2

1The CI contains the null change (0), and therefore it is not statistically significant.
diabetes mellitus.

Age, mean (SD), years

Table 1
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Figure 1 Percentage of patients 40
with T2DM at each step of
antidiabetic treatment. NIAD,
non-insulin antidiabetic drug;
T2DM, type 2 diabetes mellitus.
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in patients not pharmacologically treated or on NIADs
improved as T2DM duration increased, with no substan-
tial differences across the study period.

DISCUSSION

This cross-sectional descriptive study is, to the best of
our knowledge, the first to assess trends in the prescrib-
ing practices of antidiabetic drugs in relation to the level
of attained glycaemic control between 2007 and 2013 in
a primary healthcare setting in Spain.

A gradual increase in the prescription of antidiabetic
agents has been previously reported in Spain'® " and in
studies conducted worldwide throughout the same or
overlapping years as in our study.ﬁ_8 10-12 3132 An increase
in the use of combinations of oral antidiabetic drugs
(OADs) has been consistently observed in several studies
from different countries,’ 79117 31 bt the trends in its
use as monotherapy vary among reports, with some
describing an overall increase over time,'' '* %% and

17.5

18.0

18.0

18.2

18.7

19.5

20.0

25(221028)

others a progressive decrease.’ ? *' Moreover, while the
number of prescriptions of insulin in combination with
an OAD has been shown to increase with time,6 7 the
use of insulin alone has been reported to remain
stable,17 3% o decrease® ' *' or even to increase.*?
Differences between drug schemes and studies may be
attributable to health policy variations across countries,
local professional expertise, physician’s personal choice,
study setting (eg, hospital vs primary care or insurance
claims vs national database), or inclusion of both patients
with TIDM and T2DM in some cases.

Both an increase in the use of metformin and a
decrease in the use of sulfonylureas have been consist-
ently reported by other groups.®? 1713 15 17 3133 g
decline could be related to the recent recommendation
of cautionary use in the elderly,® their worse safety
profile, associated weight gain, unclear role in reducing
long-term complications and/or to the availability of
safer new therapeutic options.” Although a decrease in
glinides and AGIs use has been reported in Spain, Japan

Figure 2 Percentage of patients 65
having non-insulin antidiabetic
drug prescriptions (alone or in 55

combination). AGl, a-glucosidase

—

inhibitors; DPP4i, dipeptidyl g
peptidase-IV inhibitors; GLP-1ra, g
glucagon-like peptide-1 receptor g ®
agonists; T2DM, type 2 diabetes 5
mellitus. 5 0 ®
@
15
. " o . & . . .
. T—= > —— ¢ °
2007 2008 2009 2010 2011 2012 2013 Change 2007-2013 (95% CI
—+—Metformin 485 53.1 57.4 61.8 65.3 67.7 68.0 19.50 (19.25 to 19.75)
——Sulfonylureas 33.8 32.8 30.8 29.2 28.1 273 25.6 -8.20 (-7.97 to -8.43)
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——AGI 3.6 2.8 21 1.5 1.2 0.9 0.7 -2.90 (-2.82 to -2.98)
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and in the UK,'" '° 7 % in our study the number of gli-
nides prescriptions remained stable, which could be
explained by the fact that in spite of their risk of hypo-
glycaemia,” they are the most used therapeutic class in
patients with chronic kidney disease.”” The decrease in
AGIs might be explained by the high frequency of
gastrointestinal side effects that led to the recommenda-
tion to only use them in people unable to use other oral
glucose-lowering medications.” The decrease in the use
of glitazones has been consistently documented in
several studies that included data after 2007,° © 11713
1517 31253 when the first regulatory warnings and the
results of a meta-analysis alerted clinicians to cardiovas-
cular risk associated with rosiglitazone,”® *” and to a risk
of bladder cancer with pioglitazone in 2011.%® Both side
effects have been recently ruled out,”” * but the influ-
ence of these alarms, together with weight gain, the risk
of heart failure and the increased risk of bone fractures
in women observed with this class of drugs, has limited
its use. The marginal use of GLP-lra in our study is
similar to that of a recent study conducted in the UK,"
but in contrast with a substantial increase documented
in another region of Spain,'” Ireland and the USA.% '*
The administrative restrictions and negative economic
incentives of our institution (ICS) for the prescription of
GLP-lar may have contributed to the limited use of this
therapeutic class. Finally, DPP4i the class of newly devel-
oped NIADs with the greatest increase in use, which is
in agreement with other reports conducted world-
wide.” 7% 17 31235 This rapid adoption, mainly as an
alternative to sulfonylureas, may respond to the lower
risk of hypoglycaemia, its neutral effects on body weight
and also the greater convenience of an oral treatment
instead of the need of injections for GLP-lar or
insulin.* In summary, although a plethora of hypogly-
caemic agents are currently available with a substantially

0<6.5% 06.5-7% 07.1-8% M8.1-10% %>10%

comparable effect in terms of glycaemic control, the
physician’s choice should be personalised based on
patient’s characteristics such as age, risk factors and
comorbidities.

When we assessed the attained glycaemic control based
on the treatment step, we found that patients on NIADs
in combination or on insulin with or without an NIAD
were the ones with the highest HbAlc levels. This is in
line with the results of several studies showing a delay in
treatment intensification in patients already on combin-
ation therapies whose control of blood glucose remained
or became inadequate.”” *' Moreover, we found that
about half of the patients had HbAlc levels <7% as
recommended by clinical guidelines, about 80% below
the 8% recommended by our institution (ICS), and
about 75% below the individualised goal recommended
by the Red-GDPS. Our figures are slightly worse than the
ones reported by a study conducted in the Basque
country in Spain for patients achieving HbAlc levels
<7% (about 64.1% of them), but similar to their 85.5%
of patients achieving a <8% target.*? Finally, and con-
firming previous analyses, the subgroup with the highest
proportion of patients attaining appropriate individua-
lised glycaemic control was the one of patients older than
75 years,” while patients younger than 65 years without
comorbidities or serious complications and T2DM dur-
ation <15 years were less likely to achieve the correspond-
ing individualised glycaemic control target. This could be
explained by a higher proportion of obesity among
younger patients, a longer survival among adequately
controlled older patients, or by an easier to reach gly-
caemic goal in the elderly (<8% vs <7%). More import-
antly, our results confirm that an individualised
therapeutic approach considerably increases the chances
of attaining adequate glycaemic control and provides
effective T2DM care.*® However, one of the most striking
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Figure 4 Evolution of mean HbA1c according to the different steps of antidiabetic treatment and T2DM duration. HbA1c,
glycated haemoglobin; NIAD, non-insulin antidiabetic drug; T2DM, type 2 diabetes mellitus.

findings of our study was that there were no relevant
changes across years, meaning that in spite of the overall
observed gradual increase in pharmacological treatments
along the study there was no obvious trend towards an
increase in the proportion of patients with an adequate
HbAlc target whatever the used cut-off, and the mean
HbAlc values did not significantly change over time
regardless of the treatment step. There are few reports on
how the evolution in the prescription pattern of antidia-
betic drugs affects the level of attained glycaemic control,
but our results are in contrast with a study conducted in
Japan showing that the rate of patients achieving the
<7% goal significantly improved together with the pro-
gressive increase in the proportion of pharmacological
treatments.'' However, a very recent study conducted in
Canada reported that the mean HbAlc values in older
patients even increased slightly over a 5-year period in
spite of the overall increase in the use of antidiabetic
treatment.'* Our results seriously question the ICS
threshold to maintain HbAlc levels <8% for all patients,
giving general practitioners financial incentives if this
goal is attained, without taking into account age, diabetes
duration or the presence of comorbidities. This threshold
was established to avoid overtreatment—especially in the

elderly—but can be counterproductive in younger
patients. Certainly, about 25% of patients had HbAlc
between 7.1% and 8%, and were therefore at
potential risk of suboptimal management or undertreat-
ment until they reached this value, especially in
people aged under 65 years. Thus, this institutional
policy potentially contributes to therapeutic inertia,
defined as a delay in treatment intensification among
patients with poor glycaemic control. Clinical inertia has
been documented in primary care settings,44 * and a
study conducted in Catalonia in 2007 in a sample of 2783
patients with T2DM reported that therapeutic inertia was
present in 33.2% of cases, and treatment intensification
was implemented in patients with a mean HbAlc of
8.4%,*" which is far above the 8% threshold established
by the institution. On the other hand, most family
physicians find that patients treated with an NIAD com-
bination but needing intensification with insulin or
GLP-lar, and those already on insulin needing optimisa-
tion with multiple insulin doses or the addition of a
GLP-1ar, are difficult to manage or they have reasonable
safety concerns. In these cases, clinical inertia is a major
factor that contributes to inadequate glycaemic control
in the long term.
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Our results show a global negative effect of T2DM dur-
ation on glycaemic control that did not change substan-
tially across the study period. A progressive worsening of
mean HblAc values within each sequential evaluation
might be expected because the proportion of patients
with a disease duration >10years increased, but this
could have been counteracted by an intensified manage-
ment in all treatment steps, eventually leading to steady
mean HbAlc levels along the study. This is a possible
explanation if we take into account that patients in the
lowest treatment steps (ie, no drugs, and NIADs in
monotherapy or combined) and with a disease duration
>10 years had lower HbAlc values than those with a
disease duration lower than <2 years, as those on poor
glycaemic control were probably switched to the next
superior treatment step. In contrast, glycaemic control
among patients on insulin (alone or in combination)
worsened as the duration of disease increased, probably
because they are at the last treatment step and only
intensive management with multiple insulin doses under
endocrinologist supervision may improve control.

This study has strengths and limitations worth men-
tioning. The main strength is that we used a large out-
patient database that, although not completely
representative of other areas of Spain, is indicative of
the trends of general practitioners’ practices in a real-life
clinical setting. However, this was a retrospective study
subject to errors in data recording. For instance, the per-
centage of missing values for HbAlc was 35% in 2007
and decreased to 25% in 2013, although this would
apply equally to all study periods, therefore not affecting
the conclusions of the study. Moreover, we were not able
to assess whether the change in prescribed treatments
over time was driven by patients’ needs and character-
istics (eg, prior low tolerability or effectiveness), and we
cannot therefore claim a causal effect. Finally, we could
not assess whether doses were appropriately chosen, and
we did not consider data on prescriptions within the
same therapeutic class.

CONCLUSIONS

Although the intensity of pharmacological antidiabetic
treatment of T2DM increased substantially during 2007-
2013 in Catalonia, there was no evidence that this was
accompanied by a positive change in the degree of gly-
caemic control. This reveals shortcomings in the primary
healthcare system that could be tackled through more
intensive educational programmes for physicians oriented
to the individualisation of glycaemic goals and prioritising
more intensive treatments in younger patients.
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5. Discusion conjunta de los articulos

A continuacién, vamos a comentar los principales hallazgos descritos en las
publicaciones de esta tesis, complementadas con algunos datos provenientes
de otras publicaciones relacionadas, que nos permitiran conocer mas a fondo la

evolucion de la atencion a la DM2 en atencion primaria durante dos décadas.

En primer lugar, debemos recordar que la evaluacién de la atencion a la DM2
en nuestro pais ha tenido dos fases importantes en funcion de como se ha
obtenido la informacion. En el primer periodo, que comprende desde 1993 a
2007, se basa en la recogida de datos de forma manual a partir de una
pequefia muestra, sistematica o aleatoria, de las historias clinicas de papel de
cada centro de salud participante en el programa de la red MCC-GEDAPS 44,
En el segundo periodo, la informatizacion de todos los centros de salud ha
permitido que se pueda disponer de los datos clinicos de todas las personas
con DM2 atendidas por el ICS entre 2007 y 2013, y que han sido publicados
mas recientemente %°. A partir de los datos SIDIAP se han podido estimar
también gran parte de los indicadores GEDAPS, con algunas matizaciones y

limitaciones que comentaremos mas adelante.

5.1. Evolucion de la prevalencia de diabetes registrada

Lo primero que destaca es el incremento tan importante de la prevalencia de
DM2 que se produjo entre 1993 y 2007 y posteriormente entre 2007 y 2013
(tabla 1). En el periodo GEDAPS paso del 3,2% en 1993 al 5,4% en 2007, por
tanto, un incremento del 69%. Sin embargo, en los datos SIDIAP de 2007 fue
s6lo del 4%, y posteriormente ha ido aumentando progresivamente hasta
alcanzar el 5,5% en 2013, con un incremento del 37,5%. Estos valores son en
poblacion mayor de 14 afios, pero si lo calculamos en poblacién mayor de 18
afos, que es el criterio que se suele utilizar en los estudios epidemiolégicos el
valor de 2013 es de 7,4%, que es muy similar al 7,8% observado en el estudio

Di@bet.es 2.
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Finalmente, aunque no se puede descartar un aumento real de la prevalencia

por una actitud mas proactiva de los profesionales en la deteccion de casos

asintomaticos en pacientes de riesgo, creemos que el incremento observado en

el tltimo periodo es fundamentalmente atribuible a la mejora en el registro pues

el valor de 2013 ®° se ha equiparado al observado en la evaluacion GEDAPS

de 2007 #4.

Tabla 1: Evolucion

de

los principales

Evaluaciones GEDAPS 1993-2007 ¢y SIDIAP 2009-2013 °°

indicadores de proceso.

GEDAPS SIDIAP

1993 1995 1998 2000 2002 2007 | 2009 2011 2013
N 2239 3532 4217 4567 5819 3.130 | 286.019 317.215 343.969
Prevalencia (%)* 3,2 4,2 4.9 52 5,4 5,4 4.5 5,0 55

Exploraciones (%)
IMC 776 78,6 81 778 78,8 82,2 64 64,9 66,3
Presion arterial 94,5 93 93,9 92 92,2 92,3 79,9 81,4 83,4
Fondo de ojo o retinografia 52,2 484 52,6 522 543 490 6923 7423 7523
Revisién de los pies 489 583 543 541 566 64,2 572 642 652
Pruebas de laboratorio (%)

HbAlc anual 51,7 70,2 776 828 853 889 67,6 71,4 74,3
HbAlc 2 veces/afio 30,0 41,1 406 42,2 555 404 - - -
Colesterol total 75,9 805 831 844 865 909 71,7 74,4 75,5
Albuminuria 339 490 625 687 728 594 32,2 37,9 37,9

1. Prevalencia de DM2 registrada en poblacién mayor de 14 afios
2. Datos de la Central de Resultats. Observatori del Sistema de Salut de Catalunya. AQUAS &
3. Exploracién en los dos ultimos afios. Incluye Gnicamente pacientes menores de 75 afios
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5.2. Evolucion de los indicadores de proceso

Los resultados de las evaluaciones GEDAPS han permitido conocer la
evolucion de los indicadores de proceso y resultados durante un periodo de 15
afos. En 2012 se publicaron los resultados comparativos de todas las
evaluaciones, desde 1993 a 2007 4, que previamente habian sido presentados

en diferentes jornadas y congresos nacionales e internacionales.

En la Tabla 1 se pueden ver los resultados de los principales indicadores de
proceso del primer periodo (GEDAPS, 1993-2007) junto a los del segundo
periodo (SIDIAP, 2009- 2013. Se trata de un resumen de los datos publicados
en 2012 4y 2016 °, y de algunos otros provenientes de dichas evaluaciones,
aunque no aparecen explicitamente en dichas publicaciones. Para facilitar su
visualizacion y homogeneizar los intervalos temporales, los datos del SIDIAP
se muestran cada 2 afos y en el caso del 2007 hemos optado por incluir los
datos de GEDAPS ya que, aunque se trata de una muestra, provienen de la

revision manual de los registros informaticos de cada paciente.

En primer lugar, se puede ver como en el periodo GEDAPS las
determinaciones de presion arterial e IMC se mantuvieron constantes y con un
cumplimiento superior al 80%. En cambio, las determinaciones de laboratorio
mejoraron notablemente: por ejemplo, en el afio 1993 s6lo la mitad de las
personas con diabetes tenian una determinacion anual de la HbAlc que mejoré
de manera progresiva llegando a valores de casi el 90% en 2007. En cambio,
destaca que el porcentaje de pacientes con dos determinaciones de HbAlc al
afo, que inicialmente se incrementd notablemente, llegd a un maximo del 55%
en 2002 y luego descendio al 40% en 2007. Sorprende que a pesar de las
recomendaciones de todas las guias de tomar decisiones cada 3 0 6 meses,
muchas analiticas se realizaran solo una vez al afio, quizas porque se hubiera
establecido la rutina de la analitica anual en pacientes con un control previo
aceptable. No disponemos de este indicador en las evaluaciones SIDIAP,
aunque cabe esperar un resultado similar o incluso inferior pues la media de
determinaciones de Hbalc en un periodo de 5 afios (entre 2010 y 2014) en

pacientes con control deficiente tratados con dos o mas antidiabéticos no
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insulinicos en la base de datos SIDIAP fue de 7 (datos SIDIAP, pendientes de

publicacion).

El cribado anual de la microalbuminuria en orina matinal también se doblo
pasando del 34% de pacientes en 1993 al 73% en 2002, aunque luego
descendi6 al 59% en 2007. Este empeoramiento estuvo probablemente
relacionado con la informatizacién de las peticiones de laboratorio el afio
anterior, en que se dejo de incluir este parametro en la peticion electronica del
protocolo anual de diabetes, realizando Unicamente el sedimento, lo que sin
duda paso inadvertido a bastantes profesionales durante el primer afio. Este
cribado se mantiene en la actualidad como un protocolo independiente (cribado
de albuminuria, mediante la determinacion del cociente albumina/creatinina) y
explicaria en parte la ausencia de mejora, pero no toda, ya que también
depende de que el profesional no se olvide de entregar el bote de orina al
paciente y que éste finalmente se acuerde de traer la muestra el dia del
andlisis.

En cuanto a la revision anual de los pies, hubo un incremento inicial
considerable pasando del 49% en 1993 al 58% en 1995, y posteriormente se
han mantenido mas o menos estable hasta llegar al 64% en 2007,
probablemente relacionado con una mejora del registro por la generalizacion de
los registros informaticos en los afios previos y a su inclusién como indicador
de calidad para los incentivos econémicos del ICS 8. Posteriormente, se ha
mantenido entre el 57 y 65% en las evaluaciones SIDIAP y constituye una tasa
de cribado similar descrita en un estudio multicéntrico en el estado espafol
observando una gran variabilidad entre centros®. Es dificil valorar realmente el
motivo de que no mejore mucho mas este indicador, ya que depende
unicamente de los profesionales de atencion primaria, principalmente de
enfermeria y estd incentivado en los indicadores de calidad del Estandar de
Qualitat Assistencial (EQA) del ICS desde la informatizacion de la historia
clinica (e-CAP) 8. Probablemente estéa relacionado con el hecho de que es una
intervencion que supone un tiempo adicional en la consulta, y la competencia
entre demandas juega en contra de esta actividad preventiva que puede ser
olvidada o pospuesta y que ademas no es una necesidad percibida por los

pacientes 86-89,
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En lo que respecta a la realizacion del fondo de ojo por el oftalmélogo, que era
el método de cribado de retinopatia diabética anterior a la generalizacion de la
retinografia con camara no midridtica, se mantuvo estable durante todo el
periodo GEDAPS, alrededor del 50%, con una subida posterior de hasta el 75%
en 2013 (SIDIAP). Se debe tener en cuenta que durante el periodo GEDAPS;
el cribado dependia de otro profesional (oftalmélogo) y los resultados
frecuentemente no eran registrados o informados por escrito a los
profesionales de atencién primaria. Ademas, en los pacientes sin retinopatia
previa y control glucémico aceptable se considera correcto retrasar a dos afos
su realizacion °09192 y asi de hecho a finales de los afilos 90 en numerosas
areas de Catalunya se amplié el periodo de realizacion de la revision a dos
afos en los pacientes con retinopatia no proliferativa leve y tres afios en los
pacientes con cribado negativo previo®?. Teniendo en cuenta esta realidad, en
la Ultima evaluacibn GEDAPS de 2007 se recogieron los datos del cribado
de los dos afios anteriores, resultando que un 49% de pacientes disponia
del cribado realizado el mismo afio y que el porcentaje se elevaba al 64%
teniendo en cuenta ademas las del afio previo (datos no publicados,
disponibles en la web redgdps.org). Ademas, se debe tener en cuenta que la
generalizacion de los programas de cribado de retinopatia diabética
mediante retinografia no midriatica y la incorporacién automatica de sus
resultados en la historia clinica informatizada, es posterior a las evaluaciones
GEDAPS, lo que explicaria la importante mejora en este indicador entre
2009 y 2013. Finalmente recordar que el cribado esta también incluido en los
indicadores de calidad EQA 8.

En conjunto, los resultados en los indicadores de proceso traducen una
progresiva implicacion de los profesionales de primaria en el manejo de la
enfermedad, pero también las dificultades relacionadas con los sistemas de
registro, la retroalimentacion de la informacion desde otros niveles asistenciales
y las propias limitaciones organizativas y de presion asistencial en muchos
centros. El esfuerzo ha sido considerable y los resultados son incluso
superiores a los observados en otros paises o comunidades autbnomas de
Espafia. En los datos disponibles provenientes de auditorias en atencion

primaria, la mayoria de indicadores muestran importantes déficits, por lo que en
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algunos paises se han desarrollado estrategias denominadas shared care
(cuidados compartidos multidisciplinares) en que el paciente es derivado
anualmente para practicar una revision completa anual por parte de un equipo
especializado (Unidad de Diabetes) 738293-9 g a una consulta especializada de
enfermeras especificamente formadas y con programas informaticos de ayuda

en la toma de decisiones 9-102,

En nuestro pais y concretamente en el ICS, desde hace ya mas de una
década, se dispone de su sistema de recordatorios automatizados al entrar en
la historia clinica de los pacientes que no cumplen el objetivo o que no
disponen de la prueba o exploracion en el dltimo afio (por ejemplo, Presion
arterial, HbAlc, retinografia o ECG) 84103, Ademas el profesional puede
visualizar o imprimir listados de estos pacientes e incluso , desde hace tres
afios se dispone de una herramienta especifica que permite hacer busquedas
selectivas en funcion de determinadas caracteristicas clinicas de los pacientes,
diagnésticos o tipos de tratamiento 3. Todo ello son herramientas que, aunque
no garantizan que se realicen todas las actividades de proceso en todos los
pacientes, han permitido mejorar notablemente la atencion a la DM2.
Obviamente siempre habr4 pacientes que se controlan en otros niveles
asistenciales o en la medicina privada, que no acudiran a las revisiones o que
al visitarse por otros motivos mas prioritarios quedaran sin beneficiarse de las

intervenciones preventivas relacionadas con la diabetes.

5.3. Evoluciéon de los indicadores de resultados

En la tabla 2 se puede ver la evolucidon de las caracteristicas de los pacientes y
los indicadores del programa de MCC-GEDAPS, tanto los de resultados
intermedios (valores de HbAlc, presion arterial, colesterol, indice de masa
corporal -IMC-, tabaquismo) como los de resultados finales (presencia de
complicaciones). También se incluye el escalon terapéutico del tratamiento
antidiabético, que, aunque habitualmente se considera un indicador de proceso
se haya muy relacionado con las caracteristicas de los pacientes y el grado de

control.
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En las figuras 1 y 2 se puede ver de manera mas gréfica la evolucion del grado
de control glucémico, lipidico y de presion arterial. En cuanto a los datos de
2007, a pesar de disponer también de los datos GEDAPS, hemos incluido en la
tabla 2 y las figuras 1 y 2 Unicamente las de la evaluacion del SIDIAP ya que
incluyen toda la poblacion y no solo una muestra. Mas adelante, en la tabla 3,
se muestran los principales resultados de ambas evaluaciones de 2007,
GEDAPS y SIDIAP, con el fin de compararlas y analizar las fortalezas y
limitaciones metodolégicas de cada una de ellas. En los siguientes apartados
se analizaran por separado la evolucién de la prevalencia de la DM2, el grado
de control glucémico y de los factores de riesgo cardiovascular teniendo en
cuenta diferentes subgrupos de poblacion y finalmente las caracteristicas del

tratamiento antidiabético.
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Tabla 2: Caracteristicas clinicas y principales indicadores de resultados.

Los valores corresponden a las evaluaciones GEDAPS 1993 a 2002 **y las

del SIDIAP de 2007 a 2013 **.

GEDAPS SIDIAP
IARO 1993 1995 1998 2000 2002 2007 2009 2011 2013
N 2239 3.532 4.217 4.567 5819 | 257.072 286.019 317.215 343.969
Caracteristicas de los pacientes
Edad (afios, media) | 67,1 66,3 67,2 67,1 673 | 67,7 68,1 68,4 68,9
\Varones (%) 434 455 471 47,9 48,2 52,2 53,2 53,9 54,3
DuraciondelabM2 | -, ;53 75 75 g1 54 6.3 7.0 78
(afios, media)
IMC>30 kg/m? (%) 37 37 392 405 426 | 456 454 453 45,1
HbA1c (%, media)’ 77 76 7.1 7 7.1 7,16 7.25 7.2 7.24
Presion arterial 144/81 143/81 142/81 139/81 138/79| 138/77 137/76 136/76 135/75
(mmHg, media)
Colesterol total 228 225 222 211 207 | 195 193 189 187
(mg/dl, media)
Fumadores (%) 13,4 143 150 144 154 | 167 16,2 13,8 13,4
Exfumadores - - - - - 18,8 20,3 22,7 251
Tratamiento de la hiperglucemia (%)
No farmacolégico 257 277 294 279 254 | 281 245 204 19,4
Antidiabéticos no 522 50 499 517 546 | 545 575 609 606
insulinicos
Insulina 221 222 206 204 199 | 175 18 18,7 20
Prevalencia de complicaciones crénicas (%)
Retinopatia 188 145 135 103 98 4,6 5,7 6,8 7.6
Albuminuria? 185 174 176 156 167 | 187 18,7 18,9 20
Cardiopatia 129 120 125 112 125 | 114 121 126 13
Isquemica
Accidente Vascular | g5 55 g5 59 57 | 66 7.2 78 8.4
Cerebral
Arteriopatia periférica - - - - - 2,6 3,3 4,2 49
Pie diabético 95 70 42 35 30 i i i i
(Ulceras+amputaciones)
Insuficiencia cardiaca - - - - - 4.1 4.6 53 6,2

1. En Catalufa, la determinacién de la HbA1c se estandarizé al método DCCT el 1 de enero de 2010.
En las evaluaciones previas a este periodo en la mayor parte de laboratorios se utilizaba el método

japonés (JDS / JSCC), que proporcionaba valores inferiores (-0,4%) a los del método DCCT. Los

datos posteriores a 2010 ya son todos con valores DCCT (normalidad 4-6%).

2. Incluye microalbuminuria y macroalbuminuria
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Figura 1. Evolucion del control de los factores de riesgo cardiovascular
en Catalunya con criterios estrictos segun los indicadores definidos por
el grupo GEDAPS. Los datos corresponden a las evaluaciones GEDAPS
1993 a 2002 #*y las del SIDIAP de 2007 a 2013 %°.
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Figura 2. Evolucion del control de los factores de riesgo cardiovascular
en Catalunya con criterios menos estrictos segun los indicadores
definidos por el grupo GEDAPS. Los datos corresponden a las
evaluaciones GEDAPS 1993 a 2002 #*y las del SIDIAP de 2007 a 2013 9,

=9=HbA1c <8% == Colesterol total <250 =f=PA <140/90
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5.4. Evolucién del control glucémico y de los factores de riesgo

cardiovascular

Como se ve en las figuras 1 y 2, la mejora en el grado de control glucémico ha
sido progresiva en el primer periodo (afios 90): el 41% tenian una HbA1c < 7%
en 1993 y subid hasta el 59% en 2000) (figura 1) y paso6 del 63% al 79% con el
criterio de HbA1c < 8% en el mismo periodo (figura 2). En cambio, se ha
mantenido bastante estable a partir de 2002, alrededor del 55% con HbA1c <
7% y con unas medias alrededor del 7,2%, lo que probablemente esta
relacionado con que el umbral de valoracién de la calidad de la atencion (EQA)
y la consecucion de los incentivos econdmicos de la Direccion por Objetivos del
ICS esta fijado en el 8%2%*, valor que alcanzan practicamente el 80% de los
pacientes y sin apenas cambios desde 2007 (figuras 2 y 3). Ademas, existe una
gran presion por parte de la institucién en contra de la prescripcion de farmacos
antidiabéticos de reciente introduccion, que estan penalizados %4, tanto por
razones de seguridad como de tipo econémico. El hecho de que Unicamente
estén incentivados metformina y sulfonilureas, seguramente contribuye a que,
en pacientes que ya estan recibiendo estos dos farmacos, no se intensifique el
tratamiento (inercia terapéutica) cuando el siguiente escalébn es la
insulinizaciéon 50105-111 " Finalmente no debe olvidarse que para conseguir un
buen control es preciso de la participacion y compromiso del paciente: en
muchos casos la inercia clinica es en realidad la respuesta a una baja
adherencia 106112-117  Cuando se detecta una baja adherencia nos vemos
obligados a dar una nueva oportunidad al paciente lo que supone a veces
posponer cambios terapéuticos que probablemente seran inevitables tarde o
temprano. El retraso en la intensificacion se ha asociado con un incremento de

las complicaciones y los costes derivados de las mismas 109-111.118,

En cambio, los valores de PA vy colesterol han seguido mejorando
progresivamente, tanto en los criterios de control estricto como menos estricto
(figuras 1y 2). En las evaluaciones SIDIAP también se dispone de los valores
de colesterol-LDL (figura 3), cuyos objetivos son diferentes en prevencion
primaria (<130 mg/dl) y en secundaria (<100 mg/dl) 343>, También en ambos

casos se observa mejoria, aunque mayor, y clinicamente mas relevante, en los
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pacientes en prevencion secundaria. Seguramente es un reflejo de que los
criterios de control para la incentivacibn econdémica del ICS sean
comparativamente mas estrictos en el caso de la PA (<130/80 mmHg hasta
2007 y posteriormente <140/90 mmHg) y del colesterol-LDL (<100 mg/dl en
prevencion secundaria y <130 mg/dl en prevencion primaria) que el de la
HbA1c<8% del control glucémico ®* (figura 3). También ha influido que se partia
de valores mucho mas bajos y a que existe un consenso generalizado e
indiscutible sobre los beneficios del control estricto de la presion y el colesterol
en el paciente con diabetes, lo que seguramente ha contribuido a que estos

indicadores hayan continuado mejorando de manera progresiva.

Figura 3. Evolucion del grado de control de los Factores de Riesgo
Cardiovascular en las evaluaciones SIDIAP 2007 a 2013 *°.
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PP: pacientes en prevencién primaria (sin enfermedad cardiovascular)

PS: pacientes en prevencion secundaria (con enfermedad cardiovascular)

En lo que se refiere a la prevalencia del tabaquismo se ha observado una
tendencia a su disminucion (tabla 2). Inicialmente, en 1993, era del 13,4% vy fue

aumentando progresivamente durante las evaluaciones GEDAPS, de manera
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similar al aumento de la proporcién de varones en las muestras. La mayor
prevalencia se constaté en la evaluacion SIDIAP de 2007, que fue del 16,7%.
Posteriormente, y a pesar de seguir aumentando la presencia de varones, se
ha ido reduciendo paulatinamente hasta llegar al 13,4% en 2013 (tabla 2),
atribuible a la mayor proporcion de pacientes que abandonan el habito. En el
periodo SIDIAP se dispone de informacion sobre el porcentaje de exfumadores,
que paso del 18,8% en 2007 al 25,1% en 2013, lo que explicaria la mejora en

este factor de riesgo cardiovascular tan relevante.

En cuanto a la prevalencia de la obesidad, se debe destacar el importante
incremento que se observé entre 1993 y 2007 (del 37% a 50%), que pudo ser
reflejo de la progresiva deteccién y registro de diabetes en pacientes
asintomaticos y menos frecuentadores, en general mas obesos vy
probablemente en fases mas iniciales de la enfermedad, o bien por un
incremento real de la prevalencia de obesidad en este grupo de edad de la
poblacion. Asi, la prevalencia de la obesidad en la poblacion adulta espaiola
practicamente se duplico en los 14 afios transcurridos entre 1987 vy
2001(del 8 al 16%)”9, aunque posteriormente parece que se han estabilizado
entre 2010 y 2015 en la encuesta nacional de poblacién espanola en
poblacion entre 18 y 64 afios '?°. También en el Reino Unido, en un periodo
similar, la prevalencia de obesidad en la poblacién general pasé del 13 al
24% en varones y del 16 al 25% en mujeres entre 1993 y 2012, siendo el
mayor incremento entre los afios 1993 a 2003 y disminuyendo la pendiente de

crecimiento en los afios posteriores 2"

En los datos SIDIAP de 2007 a 2013 la prevalencia de obesidad se
ha mantenido estable alrededor del 45%, sin que haya habido cambios
relevantes en la edad o proporcion de varones y mujeres. Como es sabido en
los estudios poblacionales y también en los estudios basados en el SIDIAP,
la prevalencia de obesidad es mas alta en las mujeres y disminuye

progresivamente en ambos sexos en pacientes de edad avanzada.

Finalmente, hay que resaltar que existen diferencias de género en cuanto al
control de los factores de riesgo. Asi, las mujeres con DM2, aparte de ser mas
obesas, tienen un peor control de la presion arterial y del colesterol-LDL, tanto
en prevencion primaria como secundaria, tal como se vio al analizar por género

los resultados de 2009 (figura 4)°’. Debemos sefialar que el porcentaje de
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pacientes en tratamiento antihipertensivo o hipolipemiante son similares *’, por
lo que cabe pensar que el tratamiento es menos intenso (menores dosis de
estatinas, por ejemplo) o una mayor dificultad en conseguir los objetivos por
otras razones que desconocemos. En cambio, las mujeres son menos
fumadoras. Finalmente, no hubo diferencias significativas por género en cuanto

al control glucémico .

Figura 4. Porcentaje de pacientes con buen control de los factores de

riesgo cardiovascular por género y presencia de enfermedad

cardiovascular. Datos SIDIAP de 2009 *’

Pacientes sin ECV

Pacientes con ECV

(N=234.126) (N=42.665)
_ 54,6%
HbA1cs 7% = Mujeres  HbATcs 7% - 55 0%
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IMC<30 ,
kg/m? kgim? | 62,5%
93,4% 96,2%
No fumador 74.4% 0 No fumador -1,9%

ECV: Enfermedad Cardiovascular



5.5. Control glucémico en subgrupos de pacientes y segun duracién de la

diabetes

En cuanto al control glucémico, en general, tanto en las evaluaciones GEDAPS
como en las del SIDIAP, no hay grandes diferencias por género (figura 5) o por
presencia de obesidad o complicaciones cardiovasculares (figura 4), pero si por
la edad: el control es peor en los grupos de edad mas jévenes (menores de 65

afios) y va mejorando conforme avanza la edad de los pacientes (figura 5) 8.

Figura 5. Porcentaje de pacientes con buen control glucémico
(HbA1cs7%) segln grupos de edad y sexo. Datos SIDIAP de 2011
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=o=Hombres =i—-Mujeres
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40%
<65 anos 66-75 afnos 76-85 anos >85 anos

Este fendbmeno ha sido observado en numerosos estudios y en parte puede ser

58,79,80

debido a la mayor prevalencia de obesidad en los mas jovenes y a que,

en éstos, la adherencia es menor que en la poblacion de edad avanzada. Este
ultimo aspecto no ha sido valorado especificamente en estas evaluaciones,
pero ha sido descrito en diferentes estudios y revisiones narrativas 12116117122,
También podria estar relacionado con el fendmeno del sesgo de supervivencia,
en el que los pacientes mas saludables llegarian a fases mas avanzadas de la

123

vida '“°, pero también por el aumento de la incidencia de la DM2 en pacientes
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de edad avanzada '®*. La prevalencia en los mayores de 75 afios, llega a ser
de un 37,4% en nuestro pais, aunque solo conocida (diagnosticada
previamente) en el 20,7% 2. Ademas, es sabido que la diabetes de inicio en el
anciano, por su menor esperanza de vida, no tiene apenas impacto en su
supervivencia, pues se requieren bastantes afios de exposicion a la
hiperglucemia para que se manifiesten las complicaciones de la enfermedad
298113123126 £y estos pacientes la prioridad debe ser conseguir la maxima
calidad de vida posible mas que perseguir la normoglucemia y, sobre todo,
evitar el sobretratamiento ya que la hipoglucemia es una complicacion temible

en estos pacientes 124127-129,

Figura 6. Grado de control glucémico segun diferentes criterios: general
(£7%), Institut Catala de la Salut (<8%) y el individualizado se%un la
propuesta RedGDPS 2014 *' en las evaluaciones SIDIAP 2007-2013 °
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79 79,3 79,6 79,6
80% - 77,8 78 —.— 84
— e " o
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70% - © 73,2 72,8 73,7
60% -
54,9 55,1 55,6 55,2
52,8 52,2 52,6
500/0 T T T T T T
2007 2008 2009 2010 2011 2012 2013

Los objetivos de control individualizados (figura 6), basado en las recientes
recomendaciones de la RedGDPS *', se consiguen mas facilmente en
pacientes de edad avanzada que en los pacientes mas jovenes 2. Sin

embargo, son éstos los que realmente mas se beneficiarian de las
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intervenciones terapéuticas a largo plazo, sobre todo al inicio de la enfermedad
como se desprende de los resultados del estudio United Kingdom Prospective
Diabetes Study (UKPDS), que incluy6é unicamente pacientes menores de 65
afios, de reciente diagnostico y sin complicaciones cardiovasculares 2. Por
otra parte, el umbral del 8% para la incentivacion economica de los

84

profesionales por parte de la institucidon (figura 6) y la existencia de

restricciones para el uso de nuevos farmacos que no sean metformina o

sulfonilureas (penalizacion con incentivacion negativa) '3

pueden haber
contribuido a la falta de intensificacién en el grupo de pacientes mas jovenes, y
por tanto a la ausencia de mejora del control glucémico durante este periodo *°.
Asi por ejemplo solo un 51% de los menores de 65 afnos sin complicaciones

consiguieron el objetivo individualizado de HbA1c<7% *’

, mientras que el
objetivo especifico para los mayores de 75 afios (<8,5%) se consiguié en mas

del 90% de casos *°.

Dicho esto, debemos hacer notar que el 1 de enero de 2010 se produjo en
Espana la homogeneizacion de los resultados de la HbA1c, que en la mitad de
laboratorios hasta entonces se efectuaban por el método japonés (calibracion
JDS/JSCC; normalidad= 3,9-5,7%) ', y pasaron a ser todos estandarizados al
método norteamericano (calibracién NGSP/DCCT; normalidad= 4-6%) '*°, lo
que pudo implicar un incremento de hasta casi medio punto en los valores
medios de Hba1c en alrededor de la mitad de los pacientes. Asi, por ejemplo,
en el caso de la evaluacion de SIDIAP 2009 (antes de la estandarizacion), los
valores de Hbalc sin ajustar fueron de 6,85%, mientras que una vez
convertidos a DCCT para su publicacién en Diabetes Care, el valor resultante
final fue de 7,15%, por tanto un incremento de 0,3 puntos >3. En el mismo afio
2007, en la evaluacion GEDAPS, la media de HbA1c sin estandarizar fue
también de 6,8% *, lo que una vez mas confirma la validez externa de los
datos de las evaluaciones del GEDAPS. En la extraccion de datos del SIDIAP
2007-2013 la media de 2010 fue del 7,19%, sin que se observara el incremento
esperable de la HbA1c, sin embargo se acompafnd de un incremento del
porcentaje de pacientes de todos los escalones de tratamiento farmacologico y
una disminucion de los tratados solo con dieta y ejercicio de un 2% °°, lo que

hace suponer que la subida de HbA1c pudo ser compensada a lo largo del afo
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con una intensificacion del tratamiento farmacolégico, llegando a mejorar
incluso el porcentaje de pacientes que conseguian objetivos respecto del afio
anterior pasando del 52,2 al 55,1% el porcentaje de pacientes con HbA1c<7%
(figura 6) °.

Otro de los condicionantes del control glucémico es la duracion de la diabetes,
pues la historia natural de la enfermedad comporta un empeoramiento
progresivo tal como puede observarse en la figura 7 a partir de los datos de la
evaluacion GEDAPS de 2007 " entre 0 y 5 afios aproximadamente un tercio
de los pacientes tienen valores de HbA1c>7%, mientras que por encima de los

20 afos afecta a mas de la mitad de pacientes.

Figura 7. Cambios en el control de los factores de riesgo cardiovascular
en funcion de la duracién de la diabetes en la evaluacién GEDAPS de
2007 ¥
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PP: Incluye solo pacientes en Prevencion Primaria (sin enfermedad cardiovascular) que
disponen de determinacion de LDL-Colesterol (N=2.436)

PS: Incluye solo pacientes en Prevencion Secundaria (con enfermedad cardiovascular) que
disponen de determinacion de LDL-Colesterol (N=513)
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Finalmente, si atendemos a la relacion de la obesidad con la duracion de la
diabetes (figura 7), su prevalencia es mas o menos constante en los primeros
20 afos (40-42%), y cae al 31% en pacientes con mas de 20 afos de
evolucion, hecho probablemente ligado a la mayor edad de estos pacientes, la
pérdida de peso que se observa en los ancianos fragiles (es uno de los criterios
de fragilidad) y al sesgo de supervivencia atribuible a que los pacientes con
sindrome metabdlico probablemente fallecen a edades mas tempranas que los
pacientes con sobrepeso o normopeso. Sin embargo, debemos comentar la
paradoja del IMC y la mortalidad en la diabetes que se ha descrito en pacientes
con enfermedad cardiovascular y especialmente insuficiencia cardiaca,
habiéndose observado una menor mortalidad en los pacientes con sobrepeso u

obesidad ™+ Asi

pues, en los pacientes de edad avanzada con
comorbilidades la pérdida involuntaria de peso puede ser un signo de alarma,
sin embargo, dicha pérdida sigue siendo deseable en la mayor parte de los

pacientes aunque tengan enfermedad cardiovascular'®.

5.6. Evolucion del tratamiento antidiabético

En la figura 8 se muestra la evolucion del manejo terapéutico de la
hiperglucemia, por escalones terapéuticos. Los datos que se muestran son de
las evaluaciones GEDAPS de 1993 a 2002 *“ y a partir de 2007 los del SIDIAP,
pero solo cada dos afios para facilitar su interpretaciéon temporal *°.

Durante las evaluaciones GEDAPS se observd un progresivo aumento del
tratamiento con farmacos orales (solos 0 en combinacion), pasando del 52% en
1993 al 60% en 2007, y una disminucién de los tratados unicamente con dieta 'y
ejercicio (del 26 al 22% en 2007). Al mismo tiempo, el porcentaje de
insulinizados descendié del 22% en 1993 al 17% en 2007 **. Los datos de 2007
que se muestran en la figura 8 son los de la evaluacion SIDIAP y el valor
(17,5%) es practicamente el mismo que el mencionado de la evaluacion
GEDAPS (17%) **.
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En las evaluaciones SIDIAP el porcentaje de pacientes sin tratamiento
farmacologico descendié de manera notable y progresiva del 28% en 2007 al
19% en 2013 mientras que aumentd el tratamiento con antidiabéticos no
insulinicos (ADNIS) (del 54,5% al 61%) y el tratamiento insulinico (del 17,5 al
20%) % Dado que durante este mismo periodo aumentd notablemente la
prevalencia registrada cabe suponer que en los primeros afios un numero
considerable de pacientes, a pesar de estar recibiendo tratamiento
antidiabético, no tenian todavia registrado el diagndstico de DM2. Para evitar
esta limitacion se hubiera tenido que hacer una extraccion incluyendo todos los
pacientes tratados con algun antidiabético y con algun valor de HbA1¢>6,5%
para poder captar a los pacientes aun por codificar como DM2. En este sentido,
en un estudio de validacion del diagndstico de diabetes en la base de datos de
SIDIAP de 2014, 8.707 pacientes (aproximadamente un 2,2% del total de
diabéticos) recibian tratamiento antidiabético sin constar ningun coédigo de
diabetes o prediabetes ®2, lo que hace pensar que aunque actualmente ya no

sea un problema de gran magnitud, quizas pudo serlo en los primeros afos.
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Figura 8. Tratamiento antidiabético segun escalén terapéutico en las
evaluaciones GEDAPS 1993-2002 *“* y SIDIAP 2007-2013 *°.
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ADNIs: Antidiabéticos No Insulinicos.

Insulina incluye tanto en monoterapia como en combinaciéon con ADNIs

En cuanto a la prescripcion de cada uno de los farmacos o grupos de
antidiabéticos, disponemos de datos individualizados del SIDIAP, pero no de
las evaluaciones GEDAPS. Entre 2007 y 2013 aumenté considerablemente el
uso de metformina e inhibidores de la Dipeptidil Peptidasa 4 (DPP4) pasando
del 48,5 al 68% y del 0 al 13,2%, respectivamente, disminuyendo el de
sulfonilureas y glitazonas (del 33,8 al 25,6% y del 3,9 al 2,2%) y siendo muy
baja la prescripcion de agonistas del receptor del Glucagon Like Peptide-1
(GLP-1) (del 0 al 0,9%) *°, tal como se puede ver en la Figura 9.
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Figura 9. Prescripcion de farmacos antidiabéticos no insulinicos en las
evaluaciones SIDIAP de 2007 a 2013 *°,
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arGLP1: anédlogos del receptor del Glucagon Like Peptide 1
iDPP4: inhibidores de la Dipeptidil Peptidasa 4.

El crecimiento de los inhibidores de la DPP4, junto a un descenso paralelo de
las sulfonilureas, se ha observado en Esparia *"'%, Italia '*°, Japon "1,
Portugal %2, Canada ™, Reino Unido "*y Estados Unidos "*'**'%® pero no en
Noruega " y Holanda "*?. A destacar que en el estudio del Reino Unido,
realizado entre 2000 y 2013, la prescripcion de metformina pasé del 55,4 al
83,6%, las sulfonilureas bajaron del 64,8% al 41,4%, y los inhibidores de la
DPP4 llegaron al 15,4% '**, mostrando éstos tltimos una tendencia similar a la

observada en nuestro estudio.

Es muy interesante analizar el grado de control glucémico en los diferentes
escalones terapéuticos (figura 10), que se mantiene mas o menos estable a lo

largo del periodo de 2007 a 2013 (SIDIAP), pero siempre con un peor control
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glucémico en los pacientes tratados con insulina y con una leve tendencia a

empeorar con el paso de los afios evaluados *°.

Figura 10. Valores de HbA1c media en cada escalén terapéutico en las
evaluaciones SIDIAP de 2007 a 2013 *°
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ADNI: Antidiabéticos No Insulinicos

En general, a medida que aumenta la complejidad del tratamiento aumenta el
valor de HbA1c media, y esto se debe a que normalmente se intensifica el
tratamiento cuando los valores superan el objetivo establecido en cada
paciente, y habitualmente por encima del 8% °°, que es el objetivo general para
la evaluacion de la calidad de la atencidn y la incentivacion econémica del ICS
8 Probablemente este dintel sea el mas adecuado para intensificar cuando es
preciso afadir un tercer farmaco o insulina, pero no es justificable en los
pacientes en tratamiento no farmacolégico o en monoterapia en los que
deberia ser cuando sobrepasan el 6,5 o el 7%. Asi por ejemplo en un estudio

multicéntrico realizado en atencién primaria en Espana el cambio de
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148 s decir,

monoterapia a biterapia se produjo con valores de HbA1c de 8,4%
muy por encima del valor del 6,5 o 7% que establecen las guias para estos
casos +34145149 En cambio, la insulinizacion se suele producir con valores
medios alrededor del 9%, tal como se observd en los pacientes espafioles de
dos estudios multicéntricos europeos (INSTIGATE y SOLVE), que fueron de

9,2 y 8,9%, respectivamente '°%°

, ambos muy por encima del valor del 8%
que establece el ICS como limite maximo del control aceptable para todos los

pacientes 3.

5.7. Evolucion de la prevalencia de complicaciones cronicas de la

diabetes

Cuando hablamos de indicadores de resultados finales nos referimos
basicamente a las complicaciones de la diabetes y por tanto estas no
dependen unicamente de la actividad de los profesionales de atencién primaria
y son mas bien el resultado del conjunto del sistema sanitario. El papel
protagonista del paciente en el manejo del dia a dia de su enfermedad y, una
vez aparecen las complicaciones, el papel de los servicios especializados y
hospitalarios tienen también un papel destacado. Ademas, algunos recursos
especificos pueden reducir el impacto en las complicaciones agudas como la
hipoglucemia, el coma cetoacedético o hiperosmolar (Hospitales de dia) o
cronicas como las ulceras o amputaciones (Unidades de Pie Diabético). En los
pacientes diabéticos, las mejoras del conjunto del sistema sanitario han llevado
a reducciones de la morbilidad y la mortalidad en los paises desarrollados,
aunque estas reducciones, especialmente en la mortalidad, son inferiores a las
observadas en pacientes no diabéticos >'2.

En la tabla 2 se puede ver la evolucion en la prevalencia de las complicaciones
micro y macrovasculares. Las complicaciones macrovasculares, cardiopatia
isquémica y Accidente Vascular Cerebral (AVC), se han mantenido mas o
menos estables durante el primer periodo (GEDAPS) (tabla 2). Sin embargo,
durante el periodo 2007 a 2013 (SIDIAP), hay un descenso inicial del registro
del AVC, con un incremento posterior notable (del 6,6 al 8,4%) por una
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probable mejora en el registro (tabla 2). Una posible explicacion es que el
indicador AVC incluye también los accidentes isquémicos transitorios (AIT),
que, por no dejar secuelas, probablemente fueron menos registrados como
antecedente en los primeros anos de la informatizacion, y posteriormente se
fueron incorporando a la lista de problemas. Asi por ejemplo, los datos de la
Encuesta de Morbilidad Hospitalaria del Instituto Nacional de Estadistica del
afio 2011 registraron 116.017 casos de AVC y 14.933 de AIT'®? lo que
representaria que al menos un 11% de los AVC serian AIT. Es conocido que
uno de cada tres pacientes que ha sufrido un AIT sufrird un ictus establecido
durante el afo siguiente si no se toman las medidas adecuadas, de ahi la
importancia de su registro y la necesidad de una intervencion intensiva sobre
los factores de riesgo cardiovascular '*%. En cambio, la prevalencia registrada
de la cardiopatia isquémica se ha mantenido mas o menos igual durante
ambos periodos, probablemente por la necesidad de controles clinicos
periodicos que recaen fundamentalmente en los médicos de atencion primaria.
Ademas, aunque se ha observado que la incidencia de enfermedad coronaria
sigue un ritmo decreciente en los paises desarrollados, la disminucion de la
mortalidad por sindrome coronario agudo y el envejecimiento progresivo de la
poblacion hacen suponer que el numero absoluto de episodios coronarios v,
por lo tanto, la prevalencia de enfermedad coronaria no disminuiran o incluso

aumentaran en un futuro préximo 2.

En cuanto a la insuficiencia cardiaca y la arteriopatia periférica, que no estaban
incluidas en los indicadores del GEDAPS, los datos SIDIAP muestran también
un incremento progresivo de la prevalencia también atribuible en gran parte a
una mejora en el registro. En el caso de la arteriopatia periférica pasé del 2,6 al
4,9% y en el de la insuficiencia cardiaca del 4,1 al 6,2% (tabla 2). Datos
epidemioldgicos situan las prevalencias en aproximadamente del 20% 154 y del
10% '°° respectivamente, por lo que es esperable que en los préximos afios

aumente la prevalencia registrada.

Analizando estas complicaciones por sexos, se constata que la enfermedad
cardiovascular es mas frecuente en varones (22,3% vs 13,8%), basicamente
por la mayor prevalencia de enfermedad coronaria (15,9% vs 8,6%),

arteriopatia periférica (5,7 vs 2%) y, en menor grado, AVC (6,4 vs 5,3%) °"*®.
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En cambio, la insuficiencia cardiaca lo es mas en mujeres (4,7 vs 6,6%), ya que
aparece en edades mas avanzadas y las mujeres, por su mayor esperanza de
vida tienen mas posibilidades de padecerla 155 Asi, en todas las evaluaciones,
GEDAPS y SIDIAP, la edad de las mujeres es mayor *°®° Este hecho es
conocido y reportado en otros estudios de prevalencia de la insuficiencia

cardiaca %1%,

En cuanto a la insuficiencia renal crénica, medida directamente a partir de los
valores de filtrado glomerular (calculado mediante la ecuacion del MDRD -
Modification of Diet in Renal Disease- directamente por los laboratorios de

7 se ha mantenido estable durante el periodo 2007-2013

referencia)
alrededor del 20% °°. Los valores de las evaluaciones GEDAPS, salvo la de
2007 que ya incluyé el criterio del filtrado glomerular *°, no son comparables
con las del SIDIAP pues el criterio, en el primer caso, era la presencia del
diagndstico de insuficiencia renal registrado en la lista de problemas o la
elevacion de creatinina >1,5 mg/dl en varones y >1,4 en mujeres, cifras
equivalentes a valores de filtrado glomerular muy inferiores a los criterios
actuales y mas proximos a la insuficiencia renal grave. En la tabla 3 se puede
comprobar que la prevalencia de insuficiencia renal fue similar en la evaluacion
GEDAPS (22,9%) * y la del SIDIAP (21,5%) de 2007 °°, en ambos casos
calculadas mediante la ecuacién del MDRD "°’. En otro estudio multicéntrico en
atencion primaria especificamente orientado a detectar la enfermedad renal, el
estudio PERCEDIME2, la prevalencia de insuficiencia renal fue también del

18% %8,

En relacion a las complicaciones microvasculares, las lesiones del pie diabético
(ulceras y amputaciones) mostraron un importante descenso en las
evaluaciones del GEDAPS con una reduccién a una tercera parte (del 9,5 al
3,2%, tabla 2) *_Este resultado, tan relevante desde el punto de vista de la
calidad de vida de los pacientes y los costes para el sistema sanitario
8.9.159.180 " osta probablemente relacionado con las tareas de enfermeria en la
educacion de los pacientes y la deteccion precoz de pacientes con pie de
riesgo, pero también con el incremento de la prevalencia de la DM2 al
diagnosticarse pacientes cada vez en fases mas precoces de la enfermedad y

por tanto con mas posibilidades de prevencion de esta complicacion.
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Finalmente, el papel de la cirugia vascular menos agresiva ©' y Ila

incorporacion de recursos especificos para el manejo de esta complicacién en
los servicios hospitalarios (Radiologia intervencionista, Unidades del pie

diabético etc.)'®?

sin duda han contribuido a reducir el numero de amputaciones
y en casi la mitad de casos a limitarla a los dedos '®'®°. En Ia extraccion de
los datos del SIDIAP 2007-2013 no ha sido posible analizar la prevalencia del
pie diabético ya que no se disponia de un cdédigo CIE-10 especifico, lo que hizo
imposible su recogida. La inespecificidad de los cédigos CIE-10 para las
ulceras (pueden ser también venosas o de decubito, por ejemplo) o de las
amputaciones (pueden ser de cualquier parte del cuerpo) también han
impedido analizar ambas complicaciones del pie diabético por separado.
Actualmente se dispone ya de un codigo especifico “pie diabético”, por lo que
en futuros estudios podra ser debidamente estudiado. En el caso de las
amputaciones la disminucién observada en las evaluaciones GEDAPS también
se ha descrito en el conjunto de Espafia en el periodo 2001 a 2012', en
Andalucia entre 1998 y 2006 '® y en Tarragona entre 2007 y 2013"%. También
en Estados Unidos se han reducido casi en un 33% desde 1993 a 2007,
tendencia que también se ha observado en otros paises como Holanda o
Escocia®. Las amputaciones se han considerado como un indicador de
resultados centinela ya que se puede ver afectado por el manejo de varios
factores de riesgo cardiovascular importantes (control glucémico, presion
arterial y abandono del tabaquismo) y la capacidad del sistema sanitario para

cribar, estratificar el riesgo y tratar los pies de riesgo y las Ulceras °.

También existe un notable infraregistro de Ila neuropatia diabética
(alrededor del 2% en el SIDIAP, datos no publicados), por o que no ha
sido tenido en cuenta en las evaluaciones GEDAPS ni SIDIAP. La dificultad
del diagnéstico, muchas veces basada Unicamente en sintomas
subjetivos, también repercute negativamente en su registro. La
prevalencia de la neuropatia varia notablemente en estudios realizados
mediante revision de historias en nuestro medio: un 5% de un total de 1.495

pacientes atendidos en tres EAP de Terrassa en 1999)'%®

y un 8,6% en un
estudio multicéntrico espariol en 443 pacientes atendidos durante 2012%°. En

cambio en un estudio realizado sobre una base de datos de atencion primaria
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del Reino Unido fue solo del 1,1% ', lo que trasluce seguramente el mismo
problema de infraregistro en los sistemas de historia clinica informatizada en
ambos paises. Finalmente, recordar que hasta un 50% de casos de neuropatia
son asintomaticos, por lo que si ho se busca activamente su presencia pueden

pasar desapercibidos para el profesional de atencion primaria 8%,

Cabe senalar la progresiva reduccidn de la prevalencia de la retinopatia
en las evaluaciones del GEDAPS hasta 2007, pasando del 18,8% al 8,6% *
(tablas 2 y 3). Sorprende la elevada prevalencia de retinopatia en la primera
evaluaciéon GEDAPS, que por ser la primera pudo ser menos precisa, y los
fondos de ojo informados como retinopatia esclero-hipertensiva, u otras
causas de retinopatia o pérdida de la agudeza visual, pudieron ser
considerados erroneamente como retinopatia diabética. También llama la
atencion que en los datos de las evaluaciones SIDIAP se observa un
incremento progresivo en la prevalencia de retinopatia del 4% en 2007 al 7,6%
en 2013. El hecho de que en las evaluaciones SIDIAP se partiera de valores
iniciales inferiores al 8,6% del GEDAPS del 2007 (tabla 3), y que este sea el
mismo valor observado en 2013 en el SIDIAP probablemente refleja una
mejora del registro, aunque ambos valores todavia son inferiores a los
esperables %' Asi, la prevalencia observada a partir del andlisis de los
resultados de las 108.723 retinografias registradas durante cinco afios (desde
el 1 de enero de 2008 al 31 de diciembre 2012) en la base de datos del
SIDIAP, fue del 12,3% °°. El hecho de que no exista un tratamiento médico y
que el tratamiento dependa unicamente de los servicios de oftalmologia puede
condicionar que el diagnéstico pase desapercibido por el profesional de
atencion primaria 0 que no se registre adecuadamente como problema de
salud. Sin embargo es indudable que tanto el cribado como el registro de sus
resultados es imprescindible ya que facilita que el profesional sea consciente
de la necesidad de derivar periédicamente al paciente para revisiones y/o

89198 Finalmente, sefalar que

tratamiento cuando aparece esta complicacion
un estudio en EEUU mostré un incremento en los tratamientos de retinopatia
en pacientes ancianos atendidos por el Medicare entre 1991 y 2004, hecho que

los autores atribuyeron a la reduccion de la mortalidad observada durante ese
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mismo periodo, con lo que los pacientes, al vivir mas afos, tienen mas tiempo

para desarrollar esta complicacion '®°.

En cuanto a prevalencia de la albuminuria (micro o]

macroalbuminuria), un conocido predictor de eventos y mortalidad

0 se ha mantenido bastante estable durante los dos periodos

44,59

cardiovascular
con valores alrededor del 16-20% , valores que, al no depender de su
registro por parte de los profesionales son un fiel reflejo de la realidad y
coinciden con otros estudios sobre su prevalencia >'®'°. Sin embargo, hay
que considerar el sesgo de seleccion ya que probablemente la determinacion
se realice en pacientes mas frecuentadores y/o con valores previos alterados.
Ademas el aumento de la supervivencia de los pacientes con diabetes hace
prever que en el futuro aumentara la prevalencia de enfermedad renal crénica,

asi como del resto de complicaciones cronicas de la diabetes >%°.

Una consideracion final sobre la reduccion de la mortalidad por causa de la
diabetes que se ha observado en la mayoria de paises en las ultimas tres
décadas® y que, aunque no ha sido especificamente analizado en las
evaluaciones GEDAPS y SIDIAP, también ha sido descrita en Espafia '"". Asi,
en el periodo 1998-2013, se ha observado una reduccion de la tasa de
mortalidad estandarizada por DM del 25,3% en los varones y el 41,4% en las

71 Como hemos mencionado anteriormente la mortalidad actia en

mujeres
competencia con las complicaciones y por tanto si se reduce la mortalidad
aumenta la supervivencia y por tanto cabe esperar un aumento de la
prevalencia de éstas a menos que se intervenga de manera multifactorial en los
factores de riesgo de las complicaciones °. El hecho de que en el periodo
estudiado exista una cierta estabilidad en las complicaciones macrovasculares
(IAM y AVC) o incluso una reduccion en algunas de las microvasculares
(retinopatia y pie diabético), a pesar de la reduccion de la mortalidad, habla en
favor de una mejora en la prevencion de éstas mediante el abordaje del
conjunto de factores de riesgo y la educacidon de los pacientes, la deteccidn

precoz y, finalmente, cuando aparecen, su manejo clinico.
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5.8. Diferencias entre las evaluaciones GEDAPS y SIDIAP de 2007

Ya hemos comentado previamente que la principal diferencia entre ambos tipos
de evaluaciones es que las del GEDAPS se basaban en pequefas muestras de
pacientes de cada centro (audits) mientras que con el SIDIAP se puede
acceder a todos los pacientes atendidos por el ICS. Ademas, el hecho de que
la participacion en las evaluaciones GEDAPS fuera voluntaria y que la persona
del centro que las hacia formaba parte de una red de MCC, puede hacer
suponer que se tratara de centros mas consolidados o motivados respecto de
la DM2 y que podrian ofrecer una atencion de mayor calidad y por tanto unos
mejores resultados en los indicadores de proceso. Estas diferencias
metodoldgicas se ponen especialmente de manifiesto en la evaluacion de 2007
que fue la unica del GEDAPS que se hizo a partir de los registros informaticos
47y que vamos a comparar con las del SIDIAP del mismo afio *° (tabla 3). El
hecho de que ambas se basen en los registros informaticos nos puede desvelar

las ventajas e inconvenientes de cada abordaje.

En primer lugar, hay que resaltar que en las evaluaciones GEDAPS quedaban
excluidos los pacientes en situacion terminal, atencién domiciliaria,
exclusivamente controlados en otros dispositivos asistenciales o que no
tuvieran ninguna visita durante el afio evaluado, lo que contribuye a que se
disponga de un mayor numero de variables (determinaciones de peso, presion
arterial y pruebas de laboratorio) (tabla 3). Asi por ejemplo en la evaluacion
GEDAPS de 2007 el 89% de los pacientes tenian al menos una determinacion
de HbA1c mientras que solo disponian de ella un 65% del conjunto del ICS
(SIDIAP) de ese mismo afno. Muy pocos pacientes en las evaluaciones
GEDAPS carecian de la presion arterial (siempre por encima del 90%) cayendo
notablemente en la del SIDIAP de 2007 (79,5%). La diferencia es aun mayor en
el caso del IMC, disponible en el 82,3% de los pacientes en la evaluacién
GEDAPS y solo en el 65,2% en SIDIAP. En las evaluaciones SIDIAP no se
tiene acceso a los datos individuales (datos anonimizados), por lo que al incluir
pacientes que se controlan en otros niveles asistenciales (hospitales, consultas
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privadas), o pacientes menos cumplidores o con dificultades para asistir a las
visitas de control (por ejemplo, en edad laboral) hay una menor disponibilidad
de pruebas y datos. En cambio, en las evaluaciones GEDAPS estos pacientes
eran descartados y sustituidos por otro paciente del mismo sexo que si habia
acudido a su EAP al menos en una ocasion durante el afio evaluado, aunque
fuera por cualquier otro motivo, un resfriado o una lumbalgia, por lo que

siempre habia pacientes a los que les faltaban variables.

Pero la diferencia mas relevante es que en las evaluaciones GEDAPS la
revision individual de la historia clinica, en papel o informatizada, de cada
paciente permitia acceder al texto libre de la misma y, por tanto, obtener datos
clinicos mas completos y precisos de complicaciones y resultados de las
exploraciones efectuadas durante el periodo evaluado. Por ejemplo, los informe
de alta, las pruebas y resultados de analiticas realizados en el hospital de
referencia, que en ocasiones no pertenece al ICS y, por tanto, no han sido
volcados automaticamente en la base de datos del SIDIAP. Ademas, el acceso
individual a los datos de los campos de texto libre permite detectar errores
como, por ejemplo, la fecha del diagndstico que en las evaluaciones en bases
de datos poblacionales son imposibles de comprobar mientras que la
evaluacion individual de cada paciente permite corroborarlo con una mayor
exactitud. Asi, por ejemplo, mientras que la duracion de la diabetes en la del
GEDAPS fue de 7 afios en la del SIDIAP fue de solo de 5,4 afios (tabla 3). Esto
se debe probablemente a que hasta 2010 el programa e-CAP no permitia el
cambio de la fecha de diagnéstico del problema de salud y si se habia
registrado por defecto el dia de la primera visita por la diabetes, posteriormente
no se podia modificar. En el caso de la muestra GEDAPS de 2007, el
evaluador podia comprobar la fecha en el campo de observaciones del
diagndstico, en el texto libre o incluso, en caso de duda, en la historia de papel
que aun se guardaba en el centro. El hecho de que en las evaluaciones SIDIAP
haya aumentado progresivamente la duracion de la diabetes (de 5,4 afos en
2007 a 7 anos en 2013, la misma duracién que en la evaluacién GEDAPS de
2007 (tabla 2), apoya esta hipotesis. Esto también se constata en la mayor
prevalencia de retinopatia registrada en las evaluaciones GEDAPS, ya que

muchas veces la informacion de las revisiones oftalmolégicas antes de la
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instauracién de los programas de cribado mediante retinografias era registrada
en el curso clinico por parte de los profesionales que las realizaban. Asi, en la
evaluacion del 2007, la prevalencia registrada de retinopatia en la evaluacion
GEDAPS fue del 8,6% ** y sélo del 4,6% en la del SIDIAP *° (tabla 3), aunque,
tal como se ha mencionado previamente la prevalencia en las retinografias
registradas de manera automatizada en el SIDIAP entre 2008 y 2012 fue del
12,3%%°. Se debe tener en cuenta que el programa de retinografias y su
registro en el SIDIAP no se generalizaron hasta después de 2007, por lo que el
acceso a estos resultados implicaba un esfuerzo de busqueda activa y
posterior registro por parte de los profesionales (o los revisores, en el caso de

las evaluaciones GEDAPS).

En cambio, en lo que se refiere al control de los factores de riesgo, los valores
de la media de HbA1c, presion arterial, IMC, colesterol total o LDL son
practicamente similares entre las dos evaluaciones (tabla 3), lo que pone de
manifiesto la validez externa de los datos de las evaluaciones GEDAPS **. En
cambio, la prevalencia de tabaquismo y el porcentaje de pacientes no tratados
con farmacos fueron menores en la muestra GEDAPS, lo que podria estar
relacionada con la exclusion de pacientes que no han acudido al centro durante

el ano evaluado (en edad laboral o menos cumplidores).
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Tabla 3. Comparacién entre las evaluaciones GEDAPS y SIDIAP de 2007

GEDAPS 2007 ** SIDIAP 2007 *°

Prevalencia de DM2 registrada (%) en mayores de 14 afios 5,4 4
Pacientes (N) 3.130 257.072
Caracteristicas de los pacientes
Media Edad (afios) 68,8 67,7
Varones/mujeres (%) 51,5/48,5 52/48
Media Duracién de la diabetes (afios) 7 54
Media indice Masa Corporal (kg/talla®) 30,2 30,1
Obesidad (IMC>30 kg/m®) 42,3 44,6
Tratamiento no farmacoldgico (%) 22,3 28,1
Antidiabéticos no insulinicos (%) 60,5 54,4
Insulina (sola 0 en combinacion) (%) 17,3 17,5

Determinaciones disponibles

Presion arterial 92,3 79,5
IMC 82,3 65,2
HbA1c 88,9 64,7
Colesterol 90,9 69
Creatinina 84,4 68
Cociente Albumina/Creatinina 59,4 28,3
Variables de control

Media de HbA1c sin estandarizar (%) 6,84 6,85
Media de HbA1c estandarizada DCCT (%) - 7,16
Control glucémico HbA1¢c<7% (%) 64,2 54,9
Control glucémico HbA1c<8% (%) 83,3 79
Media de Colesterol total mg/dl 194 194,8
Control Colesterol total <200mg/dl (%) 65,6 571
Control Colesterol total <250mg/dl (%) 92,4 91,9
Media de Colesterol LDL (mg/dl) 115 116
Media de Triglicéridos (mg/dl) 151 150
Insuficiencia renal crénica (Filtrado Glomerular <60 ml/min) 22,9 21,5
Media de Presion Arterial (PA) (mmHg) 137/76,5 138/76,4
Control PA <140/90 mmHg (%) 65,9 60
Tabaquismo activo (%) 13,8 16,7

Complicaciones crénicas

Retinopatia (%) 8,6 4,6
Albuminuria (>30mg/dl) (%) 19,5 18,7
Cardiopatia isquémica (%) 11,9 11,4
Accidente vascular cerebral (%) 6,7 6,6
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La prevalencia de insuficiencia renal (21 y 23%) o de albuminuria (19%),
determinadas a partir de los datos de laboratorio, no del registro del
diagnostico, fueron similares (tabla 3)**°°. También, en cuanto a las
prevalencias de complicaciones cardiovasculares son muy similares entre las
dos evaluaciones, lo que va a favor de un mejor registro de las complicaciones
macrovasculares que de las microvasculares en la base de datos SIDIAP. El
impacto de un evento cardiovascular tanto en la calidad de vida del paciente,
con un claro antes y después, como los cambios que supone en el manejo

terapéutico, favorecen su registro.

Finalmente, cabe sehalar que en las evaluaciones GEDAPS participaron
también algunos centros de otros proveedores diferentes del ICS, y por tanto
con recursos Yy caracteristicas organizativas probablemente diferentes, que

obviamente no estan incluidos en las evaluaciones del SIDIAP.

5.9. Comparacién con los datos de otros paises desarrollados

En los ultimos 20 anos, se han publicado numerosos estudios observacionales
sobre el grado de control de la DM2, sin embargo, comentaremos unicamente
algunas realizadas a partir de grandes bases de datos de pacientes y
obviaremos las realizadas a partir de muestras pequefias o locales. El registro
informatizado de los datos clinicos de los pacientes proporciona un gran
potencial para la investigacion en Atencion Primaria. Asi lo demuestran las
cada vez mas numerosas publicaciones de estudios observacionales de
Alemania "?, Reino Unido % Italia "®, Suecia "*®', Noruega "°, Estados Unidos

737879 o del conjunto de Europa

en la misma década que la primera
publicacion SIDIAP sobre datos de 2009 3. En el caso del sistema sanitario
espanol, al igual que sucede con el britanico, hay una ventaja adicional:
practicamente toda la poblacion tiene asignado un equipo de atencion primaria
perteneciente a un proveedor de servicio publico, ya que la asistencia sanitaria
es universal y gratuita. Como ya hemos comentado previamente, los médicos
de atencion primaria son la puerta de entrada del sistema y los responsables

del manejo de las patologias cronicas mas prevalentes y de la prescripcion
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farmacéutica incluso en los casos mas avanzados o complicados que son

visitados en los servicios de segundo o tercer nivel &.

En la tabla 4 se muestran los resultados de algunos estudios observacionales
para poder compararlos con los del estudio del SIDIAP en Catalufia de 2009 53
que fue el primero en publicarse. Hemos optado por mostrar los datos SIDIAP
del afo 2009 para que sean mas parecidos temporalmente, pues el retardo
habitual en las publicaciones hace que la mayoria de ellas aparezcan varios
afios después del afo en que se efectud la evaluacién, tal como se puede ver

en la misma tabla.

La comparacién de los resultados es dificil pues junto a los diferentes sistemas
sanitarios se anade las diferencias metodoldgicas (algunas no diferencian entre
DM1 y DM2 y en muchos casos los puntos de corte de los objetivos son
diferentes), la procedencia de los pacientes (atencion primaria o unidades
especializadas de diabetes), el tamafio de las muestras o el afio de su
realizacion. Cabe senalar que en el caso del grado de control las
comparaciones son especialmente dificiles ya que los puntos de corte para los
tres principales indicadores de control (HbA1c, colesterol LDL y presion arterial
son diferentes en cada estudio), por lo que es preferible comparar las medias
de cada uno de los valores. En general, podemos afirmar que los resultados de
la atencion a las personas con DM2 observados en Catalufa son similares o
incluso mejores que los de otros paises industrializados. Asi, por ejemplo, los
datos provenientes del Reino Unido, con un sistema sanitario parecido al
nuestro, muestran un grado de control inferior en practicamente todos los

indicadores .
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Tabla 4. Comparacion del grado de control de los factores de riesgo cardiovascular en diferentes estudios transversales

en Europay Estados Unidos

Referencia Cooper CDS Van Hateren Gunathilake Vinagre Lipska Odesjo
y afio de publicacién 20097 2008"° 2012%2 2010%° 2012%° 2016"° 2015%
Afo evaluado 2005 2005 2008 2009 2009 2009 2011
Pais Noruega Italia Holanda UK Espana EEUU Suecia
(regidn o base de datos) (Nacional) (Sicilia) (Zwolle) (THIN) (Catalunya) (Federal) (VGR)
Tamario (N) 2.699 ~12.000 27.438 49.919 286.791 538.239 84.053
HbA1c media (%) 7,15 7,3 7,2 7,6 7,15 - 7,2
Control glucémico (%) 69,2 59,9 56,6 44 56,1 55,8 56,6
(valor limite HbA1c) (£7,5) (£7) (<7) (£7) (=£7) (£7) (<7)
Control Colesterol Total (%) 52,9 - 61,1 53,8 61,3 - -
(valor limite mg/dl) (<195) (CT/HDL<4) (£155) (2200)

Control Colesterol LDL (%) - 44 - 32,6 37,9 - 47,3
(valor limite mg/dl) (<100) (£77) (=100) (<97)
Control Presion Arterial (%) 65,7 48,5 47,7 41,6 66,1 - 74,6
(valor limite mmHg) (140) (£130/85) (<140) (£130) (< 140/90) (<140/90)

CT/HDL: Cociente Colesterol Total/Colesterol HDL
THIN: The Health Improvement Network database
VGR: Véastra Goétalands Region
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5.10. Limitaciones de la tesis

Ya se han comentado previamente las principales limitaciones metodologicas
de ambos abordajes, el muestral (GEDAPS) y el poblacional (SIDIAP). Sin
embargo, en este apartado queremos resaltar los aspectos que no han sido
abordados y de los que por tanto no tenemos informacién: la adherencia de los

pacientes y las hipoglucemias.

En primer lugar, la adherencia de los pacientes, tanto en lo que se refiere a los
estilos de vida como de los tratamientos farmacolégicos. Constituye una de las
principales barreras para conseguir un control glucémico adecuado 112116122,
Esta informacibn que no es recogida de manera sistematica por los
profesionales, no ha podido ser valorada en ninguna evaluacion. Actualmente
se dispone ya de herramientas en el eCAP para valorar el cumplimiento
farmacolégico ya que disponemos de informacién sobre la prescripcion
recogida en las farmacias por el paciente. Todo ello nos permitiria su
evaluacion y constituye uno de los proyectos futuros previstos por el grupo
DAP_CAT. En cuanto a la adherencia a los estilos de vida, aunque se
contempla en los registros electronicos, continda siendo una asignatura

pendiente pues no es recogido sistematicamente por los profesionales.

Otro de los aspectos limitantes en el control glucémico es la aparicion de
hipoglucemias, relacionadas principalmente con el tratamiento con sulfonilureas
y/o insulina y que puede tener consecuencias dramaticas para el paciente y
costes elevados al sistema 143172-178 E| escaso registro de los eventos y la
dificultad de diferenciar si se trata de un antecedente, de uno o varios eventos
o del riesgo aumentado de padecerlos, hace inviable su andlisis a partir de la
base de datos. El estudio de las hipoglucemias requiere de disefios
prospectivos especificos, combinando datos de otros registros (sistemas de
emergencias, urgencias hospitalarias etc....) y entrevistas a pacientes, que

estan fuera del alcance de nuestro grupo en estos momentos.

Finalmente, resaltar la necesidad de crear una cultura de registro preciso y

adecuado en los profesionales con el fin de facilitar la investigacion en atencion
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primaria. La baja prevalencia de algunas de las complicaciones al inicio y su
incremento a lo largo del tiempo indica que cada vez se registra mas y mejor,
sin embargo, aunque queda mucho por mejorar. En ese sentido los sistemas
informatizados de alarmas y las ayudas en la toma de decisiones de la historia
clinica informatizada asi como el feedback inmediatos de los indicadores de
proceso pueden contribuir notablemente a su mejora 13, En el afio 2003 el ICS
implanté para sus profesionales un sistema de retribucion variable vinculado a
indicadores, sistema que se fue mejorando, generalizando y unificando durante
los afios siguientes. En 2006 se complementd dicho sistema con un acuerdo
anual llamado Acord de Gestio entre la direccion de la institucion y los distintos
EAP basado en el cumplimiento anual de un conjunto de indicadores. La
informatizacion completa de las consultas y la necesidad de evaluar los
indicadores permitieron, en 2006, la puesta en funcionamiento de un sistema
de informacion clinica llamado Sistema d'Informacié dels Serveis d'Atencio
Primaria (SISAP), que tiene por objetivo proporcionar informacion,
fundamentalmente de gestién clinica, a los distintos integrantes del sistema
(estructuras de gestion, equipos y profesionales) Gtil para el desarrollo de sus
distintas funciones, para servir como herramienta para mejorar la gestiéon
clinica de los profesionales de atencion primaria y, en definitiva, el estado de

salud de sus respectivas poblaciones 8.

La incentivacién econémica (pay for performance) se ha mostrado eficaz en la
mejora del registro de las actividades en diferentes paises 7781.179-182 gqunque
puede llevar a registrar preferentemente algunas actividades en detrimento de
otras que no estan incentivadas 82, Ademas, en algunos casos, las mejoras a
corto plazo observadas suelen estabilizarse o incluso reducirse con el paso del
tiempo ’7. En nuestro caso, el impacto de la incentivacion econémica en el ICS
no ha sido especificamente analizado y aunque no hay publicaciones al
respecto, las mejoras progresivas en algunos indicadores de proceso (tabla 1)
8 son probablemente consecuencia de esta politica basada en el pay for
performance. ElI SISAP constituye indudablemente una herramienta valiosa en
la mejora de la atencion a las patologias cronicas. Al margen de la
incentivacién econdémica, el feedback inmediato que ofrece a los profesionales

de sus propios resultados en comparacion con el del conjunto de profesionales
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de su centro, su area geografica y de todos los centros del ICS puede constituir

un estimulo para la mejora de la calidad de la atencién 84,

5.11. Propuestas de mejora para el futuro

Después de analizar las tendencias de los indicadores de proceso y resultados

en el periodo 1993-2013, creemos necesario sefalar algunos puntos de mejora

gue probablemente habria que priorizar en los proximos afios en Cataluiia y

gue han sido propuestos por el grupo DAP_CAT en un monografico de la

Agéncia de Qualitat i Avaluacié Sanitaries de Catalunya del Departament de

Salut de la Generalitat de Catalunya 8y en la revista electrénica Diabetis Avui

de la Associacié Catalana de Diabetis 64.

Establecimiento de programas universales de deteccion de riesgo y
prevencion de la DM2. Probablemente, el mejor lugar para iniciar la
prevencion de la DM2 es en las escuelas con una educacién sanitaria
orientada a prevenir la obesidad y mejorar la alimentacion e incrementar el
ejercicio fisico.

Estandarizacion de las practicas, especialmente en lo que se refiere a las
tareas de prevencion primaria y secundaria de las complicaciones mediante
un control metabolico adecuado a las caracteristicas de la persona
Estandarizacion de los cuidados de enfermeria

Ofrecer educacion individualizada y grupal adecuada a cada paciente
Establecer o mejorar los programas especificos de cribado universal y
deteccidn precoz de las complicaciones diabéticas.

Terminar de desarrollar los programas y circuitos de uso de los retindgrafos
no midriaticos para la deteccion precoz de la retinopatia diabética

Definir e implantar un modelo de atencion integral al paciente con pie
diabético, incluyendo la organizacién de equipos multidisciplinares de alta
resolucion y la implantacion de programas territoriales conjuntos entre la
atencion hospitalaria y la atencion primaria

Incrementar la formaciéon y estimular la implicacion de los profesionales de

atencién primaria en el manejo y seguimiento de la DM2
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e Mantener y potenciar los modelos que permitan una mayor coordinacion
entre diferentes niveles asistenciales implicados en el cuidado de las
personas con diabetes

e Potenciar el papel de la enfermeria como gestora de casos

e Potenciar el papel del paciente como gestor de su enfermedad, y en la toma
de decisiones.

e Evaluacion y monitorizacion continuada de los resultados de salud, de la
utilizacion de recursos y de servicios de salud.

e Superar las inequidades de género detectadas en nuestra poblacién, dado
que las mujeres diabéticas tienen un peor control metabdlico y
cardiovascular incluyendo la situacion de prevencion secundaria y los
tratamientos son menos agresivos.

e Implantar estrategias para la deteccion y mejora del control en segmentos
de poblacion diabética mal controlada como los pacientes obesos o los mas
jovenes.

e Potenciar la investigacion en DM2, especialmente la clinica, epidemioldgica

y en servicios de salud, con aplicabilidad préactica.

Finalmente, y a modo de reflexion final, queremos resaltar que pesar de que los
resultados pueden llevarnos a un relativo optimismo, existen todavia notables
areas de mejora sobre todo en lo que se refiere a la necesidad de un mejor
control glucémico en los pacientes mas jovenes y un mejor control de la presion

arterial y los lipidos en las mujeres, especialmente en prevencion secundaria.

Los datos presentados pueden tener implicaciones para los planificadores del
Sistema Nacional de Salud: en los proximos afios se prevé que aumentara la
prevalencia de la enfermedad y la supervivencia de los pacientes, con lo que
los costes sanitarios relacionados con las complicaciones diabetes aumentaran
progresivamente y esta tendencia deberia ser tenida en cuenta para conseguir
una mejor asignacion de recursos sanitarios. Las estrategias orientadas a
mejorar el control de la diabetes en atencion primaria pueden ser inicialmente
mas costosas, pero pueden contribuir a prevenir o retrasar sus complicaciones

y contener los costes crecientes de la atencion a estos pacientes.



6. Conclusiones

En los ultimos 20 afios la atencién a las personas con diabetes en Catalufia ha
cambiado notablemente y atendiendo a los objetivos de esta tesis podemos

resumir sus conclusiones en los siguientes puntos:

Objetivo Principal:

Se ha observado una mejora de la calidad de la atencién tal como muestran las
tendencias de algunos de los indicadores de proceso y de resultados,
especialmente en el periodo GEDAPS de 1993 a 2007, y aunque hubo un
retroceso al inicio del periodo SIDIAP, progresivamente ha mejorado hasta
2013 en que diferentes indicadores han llegado a equipararse o incluso superar
a los de GEDAPS de 2007.

Objetivos Secundarios:

1. Ao largo de las dos décadas se ha producido un 63% de incremento en la
prevalencia de la DM2, pasando del 3,2% en 1993 al 5,5% en 2013.

2. Tras una mejora muy marcada del control glucémico en el periodo 1993 a
2007, se ha producido una estabilizacion de la media de HbA1c entre 2007
y 2013. Esto se puede relacionar con la dificultad en conseguir una buena
adherencia de los pacientes, la inercia clinica de los profesionales o la
existencia de restricciones administrativas en la prescripcidon de nuevos
farmacos, pero también a la existencia de un objetivo general de
HbA1c<8%, establecido para evitar el sobretratamiento en los ancianos y
que puede impedir que los mas jovenes y al inicio de la enfermedad se

puedan beneficiar de un tratamiento precoz y un control mas estricto.

3. Las mejoras progresivas observadas en el control de la presion arterial y el
colesterol son reflejo de una actitud de los profesionales progresivamente
mas estricta en la prevencidén cardiovascular. Sin embargo, el control de
ambos parametros es peor en las mujeres, especialmente en prevencion
secundaria. El tabaquismo es mas frecuente en los varones, y la obesidad

en las mujeres. En el periodo GEDAPS hubo un incremento de la obesidad
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muy marcado, que se ha mantenido estable durante el periodo SIDIAP. En
cambio, el tabaquismo, que aumenté progresivamente hasta 2007 al
aumentar la proporcion de varones en las muestras, posteriormente se ha
reducido a pesar de seguir aumentando dicha proporcidon, basicamente por

un incremento de los pacientes que dejan de fumar.

La mejora progresiva en la calidad de los registros entre 2007 a 2013 ha
comportado incrementos en la prevalencia de algunas complicaciones,
hecho mas bien relacionado con un mejor registro que con un incremento
real de su incidencia. Asi, las prevalencias en 2013 han llegado a ser
similares a las observadas en la evaluacion de GEDAPS de 2007. Existe un
infraregistro en algunas complicaciones como la arteriopatia periférica o la
retinopatia dado que las prevalencias observadas son inferiores a las

publicadas en estudios epidemiologicos.

La comparacién entre los resultados de las evaluaciones GEDAPS vy
SIDIAP de 2007 ha mostrado diferencias notables en las prevalencias de la
enfermedad y las complicaciones, asi como en algunos indicadores de
proceso. Algunas son atribuibles a las dificultades iniciales en la
informatizacion de la actividad clinica pero también a que en las
evaluaciones GEDAPS se evaluaba individualmente la historia clinica de
cada paciente, siempre y cuando hubieran acudido al menos una vez al
centro durante el afo evaluado, mientras que en la evaluacién SIDIAP se
evalua todos los pacientes, acudan o no, y solo a partir de las variables
registradas en los campos informaticos prestablecidos. Finalmente, cabe la
posibilidad de que los centros participantes en las evaluaciones GEDAPS,
que lo hacian voluntariamente, pudieran estar mas motivados en el manejo
de la enfermedad que el resto de los centros del pais.

En cuanto a la prescripcion de antidiabéticos en el periodo 2007 a 2013, se
ha observado un aumento considerable del uso de metformina e inhibidores
de la DPP4 y una disminucion de sulfonilureas y glitazonas. Al mismo
tiempo se ha reducido el numero de pacientes sin tratamiento farmacolégico
y aumentado el tratamiento combinado y/o con insulina. Estas tendencias,
observadas también en otros paises, han incrementado el gasto en

farmacia sin que se hayan acomparnado de mejoras en el control glucémico.
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