UNIVERSITAT ve

BARCELONA

Divergéncies en l'abordatge terapéutic
dels factors de risc cardiovascular en la poblacié
amb diabetis tipus 2 en funcié del génere

Anna Maria Ramirez Morros

©0Gle

Aquesta tesi doctoral esta subjecta a la llicencia Reconeixement- NoComercial —
SenseObraDerivada 4.0. Espanya de Creative Commons.

Esta tesis doctoral esta sujeta a la licencia _Reconocimiento - NoComercial — SinObraDerivada
4.0. Espana de Creative Commons.

This doctoral thesis is licensed under the Creative Commons Attribution-NonCommercial-
NoDerivs 4.0. Spain License.




Divergéncies en l'abordatge terapéutic dels factors de risc

cardiovascular en la poblacié amb diabetis tipus 2 en

funcié del génere

Memoria de tesi doctoral presentada per Anna M2 Ramirez Morros per

optar al grau de doctora per la Universitat de Barcelona

Dirigida per:

Didac Mauricio Puente:

Director del Servei d’Endocrinologia i
Nutrici6 de I'Hospital de la Santa
Creu i Sant Pau. Investigador del
grup de recerca epidemiologica en
diabetis des de l'atencidé primaria
(DAP-CAT) i del centre d’investigacié
biomédica en xarxa de diabetis i

Jordi Real Gatius:

Responsable de bioestadistica del
centre de validacié clinica de
solucions digitals de I'Hospital de la
Santa Creu i Sant Pau. Investigador
del grup de recerca epidemiologica
en diabetis des de I'atencio primaria
(DAP-CAT) i del centre d’investigacio

malalties metabodliques associades biomedica en xarxa de diabetis i
(CIBERDEM). Catedratic del

Departament de Medicina de la

malalties metaboliques associades
(CIBERDEM).
Universitat de Vic-Universitat Central

de Catalunya.

Tutoritzada per: Josep Franch Nadal

Metge de 'area basica de salut Raval Sud — CAP Drassanes, Barcelona. Investigador
del grup de recerca epidemiologica en diabetis des de I'atencié primaria (DAP-CAT) i
del centre d’investigacié biomedica en xarxa de diabetis i malalties metaboliques
associades (CIBERDEM).

Programa de Doctorat Medicina i Recerca Translacional

Facultat de Medicina i Ciéncies de la Salut. Universitat de Barcelona. Novembre 2024.

ES [UNIVERSITAToe )@|D|AP

;ﬁ]-]ll! BARCELONA JORDI GOL S@HUW%



Agraiments

Als meus directors de tesi per la seva dedicacio i coneixements aportats. Al
Didac, per la paciencia infinita en aquest llarg cami. Al Jordi pel seu seny
estadistic. Al Josep, pel seu acompanyament i disponibilitat.

A la meva familia per compartir tot aquest trajecte i ser-hi durant tot el temps.

A les companyes i amigues de feina que han compartit les diferents etapes
i moments de la tesi, aixi com les companyes que han coincidit en el mateix cami

i hem pogut compartir neguits.

A I'ICS / IDIAP Jordi Gol per haver-me donat I'oportunitat d’alliberar-me i
poder dedicar-hi temps. D’altra manera hagués estat molt dificil.

A totes les persones usuaries de I'atencid primaria que aporten les dades
que donen valor a la recerca i que sense elles no seria possible de fer-la.



Financament

Aquesta tesi doctoral ha estat realitzada amb I'ajuda de les beques d’alliberament
que atorga I'Institut Catala de la Salut (ICS) i la Fundacio Institut Universitari per
a la recerca a I'Atencié Primaria de Salut Jordi Gol i Gurina (IDIAP Jordi Gol):

— 2abeca ICS per a la Capacitacié en Investigacio i Realitzacié del Doctorat
a I'’Atenci6 Primaria (IDIAP Jordi Gol — ICS 2019).

— 18¢é ajut ICS a limpuls d’estratégies de recerca a l'atencié primaria

mitjancant la intensificacio d’investigadors (IDIAP Jordi Gol — ICS 2021).



index

1.

ABREVIATURES | ACRONIMS.........ccoeosurereeneaeassssseeesessssssassssssessssassssnsssssssssassssnsssssssssan 1
ENUMERACIO DELS ARTICLES DE LA TESL...c.ovueeeceeureeeeeeseessssssssssessssasssssssssssssanes 2
RESUM.......coiiiiiieiitr i ssssssssss s s s s s s s sas s s e s as s e sms s e £ e e e e S mn e e an e R me £ s annenamn e mn e ans 3
RESUNMEN .......ooiiiiiiiiiniiss s s s sss s s e ssm s s an s as e s e an e e Re e ean e e aamn e mn e nnn s 7
Y = 1S I O 11
INTRODUGCCIO .....ccueueuensensessessessesssssssssssssssssssesssssessessessesstastsseassssessssssssssssssssssssssssssssanes 14
6.1. DIABETIS MELLITUS TIPUS 2 ...t eiuteeestieeeieeateeesueeeseeeesseeesneeeaasseesnseeenseeeansessanseesnsessnses 14
6.1.1.  DefiniCio | €HOPAIOGENIA .........coeeioeeeeeeeee e 14
6.1.2.  EPIQEMUOIOGIA ...t 16
6.1.3.  CriteriS QIAGNOSEICS .......eeeeeeeeeee ettt a e e 18
6.1.4. Factors de risC de 1a DM2.............c.oooome oo 19
6.1.5. Complicacions de 1a diabelis .............ccueueiisiiiieiieeeeeeeee e 24
6.1.6. Abordatge terapeutic de 1a DM2...............c.cooeiroeiieieeieeee e 28
6.2. HETEROGENEITAT DE LA DIABETIS EN FUNCIO DEL SEXE/GENERE .......ccoiuieviaiienieesieenieens 34
(CIPZ BV X1 o =Toi (=X 1 o) (o) [0 o | (o= 34
6.2.2.  ASPECIES PSICOSOCIAIS. ...t e 36
2o R = 1] o [ IR o - 37
6.2.4. Factors de risc cardiovascular @SPECIfICS..........cccueuoeesoeaeeeeeeeeeeeee e 38
6.2.5. Malaltia CardiOVASCUIAN ..............ccccueeioieeeeieeieee et 39
6.2.6. Control i seguiment de 1a di@bets ..............cccueroieiiseiisiieseie e 39
HIPOTESIS......oucueessessesesssssessessssssessessssssesssssssssessessss s s s sss s ssssssssesssssssans a4
7.1. HIPOTESI T ettt sttt ettt e bt e e ae e et e et e e beesaeesneesnee s 41
7.2. HIPOTESI 2 .ottt ettt ettt et e e e st e e e mte e e ente e emaeeeseeeemneeeaneeesnneeannean 41
7.3. HIPOTESI 3 ettt ettt ettt ettt et e e bt e e eae e e e mte e e anteeemne e e seeeamteeeaneeesnneeannean 41
(0] = 0 L 0o I 1V 42
8.1. (@)= ] =l 1 RO R 42
8.2. OBUECTIU 2.ttt ettt ettt ettt ettt et s bt e bt e ekt e et e e e ne e e sab e e e abe e e anreenne e e nnneennne 42
8.3. OBUECTIU Bttt ettt ettt e et e bt et e et e e eme e e st e e e b e e e anreennn e e enn e e e 42
MATERIAL, METODES | RESULTATS.....cccostreeurercssseeassssssssessssssssssesssssssssssssssassssasens 43
9.1. L T = RSP R 43
9.2. ARTICLE 2. ettt ettt ettt et ettt e ate e e ae e e ae e e e mb e e e aaeeeemseeemteeeameeeamseeanneeeanseeaaneeeaneeeanee 65

9.3. AARTICLE Bttt ettt a e a e e e bt e e e b e e e e e bt e e e e e be e e e e e ne e e e e e nr e e e annee 80



S [0 R o] E=T o1 U <1< [0 XN 94

10.1. CARACTERISTIQUES BASALS DE LA DM2 EN FUNCIO DEL SEXE......cecciuieeveeeeireeeieeeeireennn 94
10.2. CONTROL | ASSOLIMENT DELS FRCV EN FUNCIO DEL SEXE......ccccveeiveeereeeeireeeseeesnneenns 97
10.3. PERCEPCIONS | EXPERIENCIES DE L’ABORDATGE DE LA DM2 EN FUNCIO DEL GENERE.... 100
10.4.  LIMITACIONS I FORTALESES .....cuuieitieeettieeteeeeteeeeteeeeteeeesaeeateeeaseeeenseeaseeeasseeseseeensneeas 104
10.5.  LINIES DE FUTUR .uuttiieeitieee e ettt e e ettt e e sttt e e ettt e e e aabaeaeaasaeaeensaeaeensseaeaansseaeeansseaeeannes 105

11. CONCLUSIONS

12. BIBLIOGRAFIA ...ttt s n s s s e me s s me s mn e ane e 108



1. Abreviatures i acronims

DM

DM2

HbA1c

ADA

FR

IMC

ESC

EASD

FRCV

HDL

LDL

c-LDL

DPP-4

arGLP-1

iISGLT-2

SRAA

CV

SIDIAP

Diabetis mellitus

Diabetis mellitus tipus 2

Hemoglobina glicosilada

Associacié Americana de Diabetis

Factors de risc

index de massa corporal

Societat Europea de Cardiologia

Associacié Europea per I'estudi de la diabetis
Factors de risc cardiovascular

Lipoproteina d’alta densitat

Lipoproteina de baixa densitat

Colesterol unit a lipoproteina de baixa densitat
Dipeptidil peptidasa-4

Agonistes del receptor del peptid similar al glucago-1
inhibidors del co-transportador de sodi-glucosa de tipus 2
Sistema renina-angiotensina-aldosterona
Cardiovascular

Sistema d’informacié per al desenvolupament de la

investigacio en atencié primaria
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3. Resum

Divergencies en I'abordatge terapeutic dels factors de risc
cardiovascular en la poblacié amb diabetis tipus 2 en funcié del

génere.

La diabetis mellitus és una malaltia molt prevalent, afectant 'any 2021
uns 536,6 milions de persones que es preveu que augmenti fins a 783,2
milions I'any 2045. Aquest augment implicara un increment de la despesa
del 9,1% respecte l'any 2021. Segons la International Diabetes
Federation, la prevalenca de la diabetis és similar entre homes i dones.
Malgrat aixo, hi ha més morts atribuibles a la diabetis entre les dones
que entre els homes (2,3 vs. 1,9 milions). Les metaanalisis previes
indiquen que la diabetis tipus 2 (DM2) incrementa el risc de patir malalties
cardiovascular proporcionalment més en les dones més que en els
homes. Concretament, respecte a la poblacié sense diabetis, s’estima
que el risc de patir malaltia coronaria €s un 44% més alt en les dones, i
el de patir malaltia cerebrovascular ho €s un 27% més. Altrament, alguns
estudis han mostrat que les dones tenen un pitjor assoliment i control dels

factors de risc cardiovascular (FRCV).

La present tesi doctoral descriu la caracteritzacié fenotipica, el grau de
control dels factors de risc cardiovascular (FRCV), i les experiencies
sobre la propia malaltia i 'autocura dels pacients amb diabetis tipus 2
(DM2) en funcié del sexe i genere. Per aix0, es van comparar les dones i
els homes amb DM2 en un primer estudi transversal, un segon estudi

observacional retrospectiu, i un tercer estudi qualitatiu.

En el primer estudi es va avaluar si el maneig farmacologic i el grau de
control dels FRCV diferien entre dones i homes amb DM2 en una cohort
de casos prevalents de Catalunya. Es va realitzar un aparellament de les
condicions basals per tal d’'obtenir dos grups homogenis comparables, i
es van calcular les diferencies absolutes i relatives de mitjanes i

proporcions per quantificar les diferéncies entre sexes en el grau de



control dels FRCV i el maneig farmacologic. En els pacients sense
malaltia cardiovascular (CV) previa, el grau d’assoliment del control dels
lipids (LDL<100mg/dL) va ser un 14,8% pitjor en les dones respecte els
homes, malgrat estar més freqientment tractades amb estatines (4,7%).
L’assoliment combinat dels nivells optims d’HbA1c (<7%), de pressid
arterial (=140/90 mmHg), i de lipids (LDL<100mg/dL) també va ser un
14,9% menor en dones respecte als homes. En els que tenien
antecedents de malaltia cardiovascular, I'assoliment dels nivells optims
de pressio arterial (£140/90 mmHg) va ser un 4% més baix en les dones
respecte els homes, tot i rebre un tractament antihipertensiu més intens
amb =3 antihipertensius (5,3%). L’assoliment dels lipids (LDL<70mg/dL)
va ser un 27,7% pitjor en les dones respecte els homes, pero la

freqUencia de prescripcio hipolipemiant va ser similar en aquest cas.

En el segon estudi, es van comparar les caracteristiques cliniques i el
grau de control dels FRCV entre homes i dones amb DM2 de recent
diagnostic en una cohort de Catalunya, i se’n van analitzar els canvis 1
any després del diagnostic. Per mesurar les diferéncies entre sexes en
les caracteristiques basals i el grau de control dels FRCV, es van calcular
les diferéncies absolutes de mitjanes i proporcions. Per mesurar els
canvis durant el primer any després del diagnostic en el grau de control
dels FRCV, es van estimar les diferéncies percentuals per cada individu.
Les dones en el moment del diagnostic de DM2 eren més grans i tenien
un index de massa corporal (IMC) més alt que els homes. En canvi, els
homes eren més fumadors i consumien més alcohol que les dones. El
perfil lipidic era més desfavorable en les dones que en els homes, al
contrari que el control glucémic que era millor en dones en el moment del
diagnostic. La consecucié de 'objectiu lipidic va ser inferior en les dones
que en els homes, principalment a I'any del diagnostic, tant en els que no
tenien malaltia CV prévia (LDL<100mg/dL; 20,9% dones vs 28,2%
homes) com en els que ja tenien malaltia CV (LDL<70mg/dL; 12,6%
dones vs 20,9% homes). Al cap d’'un any del diagnostic, els canvis

percentuals en I'assoliment dels FRCV van ser significativament inferiors



en les dones que en els homes. En els que no tenien malaltia CV preévia,
quant a deixar de fumar (1,8% vs 3,8%), millora del control glucémic
(19,5% vs. 27,8%) i assoliment del colesterol LDL<100mg/dL (11,2% vs.
14,6%). En els que ja tenien antecedents de malaltia CV, quant a deixar
de fumar (1,7% en les dones i 4,5% en els homes), i en I'assoliment del
colesterol LDL<70mg/dL (6,5% en les dones i 13,1% en els homes).

En el tercer estudi, es van explorar les diferéncies de génere en els
coneixements, actituds i comportaments relacionats amb el control i
autocura de la DM2 en pacients d’atencioé primaria. Es va utilitzar un
enfocament fenomenologic hermenéutic (metodologia basada en
descriure i interpretar les experiéncies viscudes d’un fenomen concret)
per recollir la informacié dels participants en els diferents grups de
discussidé. Les dones, en general, expressaven més dificultat a I'hora
d’acceptar el diagnostic de DM2 mentre que els homes semblaven estar
menys afectats al rebre el diagnostic. Les dones atribuien la causa de la
diabetis a l'estrés i a situacions emocionals, en canvi els homes la
relacionaven més amb conductes de risc. Les diferencies de genere eren
evidents en els rols de cures i suports, els homes rebien més suport
familiar, en canvi les dones prioritzaven les necessitats familiars abans

que la seva autocura.

Com a conclusié, les diferéncies entre dones i homes amb DM2 en el
control dels FRCV s’evidencien principalment en el perfil lipidic. Menys
proporcié de dones assoleix els nivells optims de colesterol LDL.
Aquestes diferencies es van observar des de linici de la diabetis,
especialment en prevencié primaria, i en secundaria en la malaltia més
avancada. Les diferencies de genere es van observar en varies
dimensions de les experiéncies dels pacients amb DM2, especialment en
aspectes relacionats amb les emocions, els sentiments i 'autocura. Les
dones mostraven un major impacte emocional en el moment del
diagnostic i solien atribuir I'aparicio de la diabetis a I'estrés emocional o a

esdeveniments vitals, mentre que els homes tendien a veure el diagnostic



amb menys gravetat i 'associaven més a conductes de risc. Per altra
banda, les dones sovint tendien a prioritzar les necessitats familiars per
sobre de la seva propia cura, fet que dificulta la seva autocura, mentre
que els homes rebien més suport actiu de la familia, especialment en

aspectes com la dieta, la qual cosa en facilita la seva autocura.



4. Resumen

Divergencias en el abordaje terapéutico de los factores de riesgo
cardiovascular en la poblaciéon con diabetes tipo 2 en funcion del

género.

La diabetes mellitus es una enfermedad muy prevalente, afectando en el
ano 2021 a unos 536,6 millones de personas, y se prevé que aumente
hasta 783,2 millones en el afo 2045. Este aumento implicara un
incremento del gasto del 9,1% respecto al afo 2021. Segun la
International Diabetes Federation, la prevalencia de la diabetes es similar
entre hombres y mujeres. Sin embargo, hay mas muertes atribuibles a la
diabetes entre las mujeres que entre los hombres (2,3 vs. 1,9 millones).
Los metaanalisis previos indican que la diabetes tipo 2 (DM2) incrementa
el riesgo de sufrir enfermedades cardiovasculares entre las mujeres mas
que en los hombres. Concretamente, se estima que el riesgo de padecer
enfermedad coronaria es un 44% mas alto en las mujeres, y el de sufrir
enfermedad cerebrovascular es un 27% mayor. Ademas, algunos
estudios han mostrado que las mujeres tienen un peor logro y control de

los factores de riesgo cardiovascular (FRCV).

La presente tesis doctoral describe la caracterizacion fenotipica, el grado
de control de los factores de riesgo cardiovascular (FRCV) y las
experiencias sobre la propia enfermedad y el autocuidado de los
pacientes con diabetes tipo 2 (DM2) en funcion del sexo y género. Para
ello, se compararon las mujeres y los hombres con DM2 en un primer
estudio transversal, un segundo estudio observacional retrospectivo y un

tercer estudio cualitativo.

En el primer estudio se evalué si el manejo farmacolégico y el grado de
control de los FRCV diferian entre mujeres y hombres con DM2 en una
cohorte de casos prevalentes de Cataluia. Se realizé un emparejamiento
de las condiciones basales para obtener dos grupos homogéneos

comparables y se calcularon las diferencias absolutas y relativas de



medias y proporciones para cuantificar las diferencias entre sexos en el
grado de control de los FRCV y el manejo farmacolégico. En los
pacientes sin enfermedad cardiovascular (CV) previa, el grado de
consecucion de los lipidos (LDL<100mg/dL) fue un 14,8% peor en las
mujeres en comparacion con los hombres, a pesar de ser tratadas mas
frecuentemente con estatinas (4,7%). La consecucion combinada de los
niveles éptimos de HbA1c (£7%), de presion arterial (£140/90 mmHg) y
de lipidos (LDL<100mg/dL) también fue un 14,9% menos alcanzada en
las mujeres en comparacién con los hombres. En aquellos con
antecedentes de enfermedad cardiovascular, la consecucién de los
niveles optimos de presidn arterial (£140/90 mmHg) fue un 4% mas baja
en las mujeres respecto a los hombres, a pesar de recibir un tratamiento
antihipertensivo mas intenso con =3 antihipertensivos (5,3%). La
consecucion de los lipidos (LDL<70mg/dL) fue un 27,7% peor en las
mujeres en comparacion con los hombres, aunque la frecuencia de

prescripcion hipolipemiante fue similar en este caso.

En el segundo estudio se compararon las caracteristicas clinicas y el
grado de control de los FRCV entre hombres y mujeres con DM2 de
reciente diagnostico en una cohorte de Catalufa y se analizaron los
cambios un ano después del diagndstico. Para medir las diferencias entre
sexos en las caracteristicas basales y el grado de control de los FRCV,
se calcularon las diferencias absolutas de medias y proporciones. Para
medir los cambios durante el primer afio después del diagndstico en el
grado de control de los FRCV, se estimaron las diferencias porcentuales
para cada individuo. Las mujeres en el momento del diagnéstico de DM2
eran mayores y tenian un indice de masa corporal (IMC) mas alto que los
hombres. En cambio, los hombres fumaban mas y consumian mas
alcohol que las mujeres. El perfil lipidico era menos favorable en las
mujeres que en los hombres, a diferencia del control glucémico, que
favorecia a las mujeres en el momento del diagnostico. La consecucién
del objetivo lipidico fue inferior en las mujeres en comparacién con los

hombres, especialmente al ano del diagnostico, tanto en aquellos sin



enfermedad CV previa (LDL<100mg/dL; 20,9% mujeres vs 28,2%
hombres) como en aquellos con antecedentes de enfermedad CV
(LDL<70mg/dL; 12,6% mujeres vs 20,9% hombres). Un afio después del
diagnéstico, los cambios porcentuales en la consecucion de los FRCV
fueron significativamente inferiores en las mujeres en comparaciéon con
los hombres. En los que no tenian enfermedad CV previa, en cuanto a
dejar de fumar (1,8% vs 3,8%), mejora del control glucémico (19,5% vs
27,8%) y consecucién del colesterol LDL<100mg/dL (11,2% vs 14,6%).
En los que ya tenian antecedentes de enfermedad CV, en cuanto a dejar
de fumar (1,7% en las mujeres y 4,5% en los hombres) y en la
consecucién del colesterol LDL<70mg/dL (6,5% en las mujeres y 13,1%
en los hombres). En el tercer estudio se exploraron las diferencias de
género en los conocimientos, actitudes y comportamientos relacionados
con el control y autocuidado de la DM2 en pacientes de atencién primaria.
En el tercer estudio se exploraron las diferencias de género en los
conocimientos, actitudes y comportamientos relacionados con el control
y autocuidado de la DM2 en pacientes de atencién primaria. Se utilizd un
enfoque fenomenolbgico hermenéutico (metodologia basada en describir
e interpretar las experiencias vividas de un fenomeno concreto) para
recopilar la informacién de los participantes en los diferentes grupos de
discusion. Las mujeres, en general, expresaban mas dificultad para
aceptar el diagnostico de DM2, mientras que los hombres parecian estar
menos afectados al recibir el diagnédstico. Las mujeres atribuian la causa
de la diabetes al estrés y a situaciones emocionales, mientras que los
hombres la relacionaban mas con conductas de riesgo. Las diferencias
de género eran evidentes en los roles de cuidados y apoyos, los hombres
recibian mas apoyo familiar, mientras que las mujeres priorizaban las

necesidades familiares antes que su propio autocuidado.

Como conclusién, las diferencias entre mujeres y hombres con DM2 en
el control de los FRCV se evidencian principalmente en el perfil lipidico.
Las mujeres presentaban mas dificultades para alcanzar niveles 6ptimos

de colesterol LDL. Estas diferencias se observaron desde el inicio de la



diabetes, especialmente en prevencion primaria, y en prevencion
secundaria en la enfermedad més avanzada. Las diferencias de género
se observaron en varias dimensiones de las experiencias de los
pacientes con DM2, especialmente en aspectos relacionados con las
emociones, los sentimientos y el autocuidado. Las mujeres mostraron un
mayor impacto emocional en el momento del diagnéstico y solian atribuir
la aparicién de la diabetes al estrés emocional o a hechos vitales,
mientras que los hombres tendian a ver el diagnostico con menor
gravedad y lo asociaban mas a conductas de riesgo. Por otro lado, las
mujeres a menudo priorizaban las necesidades familiares sobre su propio
cuidado, lo que complica su autocuidado, mientras que los hombres
recibian mas apoyo activo de su familia, especialmente en el ambito de

la dieta, lo cual facilita su autocuidado.
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5. Abstract

Differences in the therapeutic approach to cardiovascular risk
factors in the population with type 2 diabetes based on gender.

Diabetes mellitus is a highly prevalent disease, affecting around 536.6
million people in 2021, with numbers expected to rise to 783.2 million by
2045. This increase will entail a 9.1% rise in spending compared to 2021.
According to the International Diabetes Federation, the prevalence of
diabetes is similar between men and women. However, there are more
deaths attributable to diabetes among women than among men (2.3 vs.
1.9 million). Previous meta-analyses indicate that type 2 diabetes (T2D)
increases the risk of cardiovascular disease among women more than it
does among men. Specifically, it is estimated that the risk of coronary
heart disease is 44% higher in women, and the risk of cerebrovascular
disease is 27% higher. Additionally, some studies have shown that
women have poorer achievement and control of cardiovascular risk
factors (CVRF).

The present doctoral thesis describes the phenotypic characterization,
the degree of control of cardiovascular risk factors (CVRF), and the
experiences regarding the disease and self-care among patients with type
2 diabetes (T2DM) based on sex and gender. For this purpose, women
and men with T2DM were compared in a first cross-sectional study, a
second retrospective observational study, and a third qualitative study.

In the first study, the pharmacological management and degree of control
of CVRF were evaluated to determine if they differed between women and
men with T2DM in a cohort of prevalent cases from Catalonia. Baseline
conditions were matched to obtain two comparable homogeneous
groups, and absolute and relative differences in means and proportions
were calculated to quantify sex differences in the degree of CVRF control
and pharmacological management. Among patients without prior

cardiovascular (CV) disease, the recommended lipid target (LDL<100
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mg/dl) was achieved 14.8% less in women than in men, despite women
being more frequently treated with statins (4.7%). The combined
achievement of optimal levels of HbA1c (£7%), blood pressure (<140/90
mmHg), and lipids (LDL<100 mg/dl) was also 14.9% lower in women
compared to men. Among those with a history of CV disease, the
achievement of optimal blood pressure levels (£140/90 mmHg) was 4%
lower in women than in men, despite receiving more intensive
antihypertensive treatment with 23 antihypertensive drugs (5.3%). The
achievement of lipid levels (LDL<70 mg/dl) was 27.7% lower in women
compared to men, although the frequency of lipid-lowering prescriptions

was similar in this case.

In the second study, clinical characteristics and the degree of control of
CVRF were compared between men and women with newly diagnosed
T2DM in a cohort from Catalonia, and changes were analysed one year
after diagnosis. To measure sex differences in baseline characteristics
and CVRF control, absolute differences in means and proportions were
calculated. To assess changes during the first year after diagnosis in
CVREF control, percentage differences were estimated for each individual.
At the time of T2DM diagnosis, women were older and had a higher body
mass index (BMI) than men. Conversely, men were more likely to smoke
and consumed more alcohol than women. The lipid profile was less
favourable in women compared to men, whereas glycaemic control
favoured women at the time of diagnosis. The achievement of the lipid
target was lower in women compared to men, especially one year after
diagnosis, both in those without prior CV disease (LDL<100 mg/dl; 20.9%
of women vs. 28.2% of men) and in those with a history of CV disease
(LDL<70 mg/dl; 12.6% of women vs. 20.9% of men). One year after
diagnosis, percentage changes in CVRF achievement were significantly
lower in women than in men. Among those without prior CV disease,
differences were observed in smoking cessation (1.8% vs. 3.8%),
improved glycaemic control (19.5% vs. 27.8%), and achievement of LDL
cholesterol <100 mg/dl (11.2% vs. 14.6%). Among those with a history of
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CV disease, differences were noted in smoking cessation (1.7% in women
vs. 4.5% in men) and achievement of LDL cholesterol <70 mg/dl (6.5% in

women vs. 13.1% in men).

In the third study, gender differences in knowledge, attitudes, and
behaviours related to T2DM control and self-care were explored among
primary care patients. A hermeneutic phenomenological approach (a
methodology based on describing and interpreting lived experiences of a
specific phenomenon) was used to gather information from participants in
various discussion groups. In general, women expressed more difficulty
in accepting the T2DM diagnosis, while men appeared to be less affected
upon receiving the diagnosis. Women attributed the cause of diabetes to
stress and emotional situations, whereas men associated it more with risk
behaviours. Gender differences were evident in caregiving and support
roles; men received more family support, while women prioritized family

needs over their own self-care.

In conclusion, sex differences in CVRF control among T2DM patients
were mainly evident in the lipid profile. Women experienced more difficulty
achieving optimal LDL cholesterol levels. These differences were
observed from the onset of diabetes, particularly in primary prevention,
and in secondary prevention in more advanced disease stages. Gender
differences were observed across various dimensions of the experiences
of patients with T2DM, especially in aspects related to emotions, feelings,
and self-care. Women showed a greater emotional impact at the time of
diagnosis and tended to attribute the onset of diabetes to emotional stress
or life events, whereas men tended to view the diagnosis with less
severity and associated it more with risk behaviours. On the other hand,
women often prioritized family needs over their own care, which
complicates their self-care, whereas men received more active support
from their family, especially in the area of diet, which facilitates their self-

care.
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6. Introduccio

6.1. Diabetis mellitus tipus 2

6.1.1. Definici6 i etiopatogénia

El terme diabetis mellitus (DM) descriu un trastorn metabolic
d'etiologia multiple caracteritzat per hiperglucemia cronica amb
alteracions del metabolisme dels hidrats de carboni, greixos i proteines,
com a consequencia de defectes en la secrecid d'insulina, I'accié de la
insulina, o ambdues. Els efectes de la diabetis mellitus poden incloure
danys a llarg termini, amb disfuncié i fracas de diversos organs. La
diabetis mellitus pot presentar simptomes caracteristics de la
hiperglucémia, com ara polidipsia, politria, visié borrosa, i perdua de pes.
Sovint, els simptomes no sén greus, o poden estar fins i tot absents, i en
consequéncia, una hiperglucémia suficient per provocar canvis
patologics i funcionals pot estar present durant molt de temps abans de
fer-se’n el diagnostic. Els efectes a llarg termini de la diabetis mellitus
inclouen el desenvolupament progressiu de les complicacions croniques
especifiqgues com la retinopatia amb potencial ceguesa, nefropatia que
pot conduir a insuficiencia renal, i neuropatia amb risc de peu diabetic i
amputacié, i disfuncié autonoma, inclosa la disfunci6 sexual. Les
persones amb diabetis tenen un major risc de patir malaltia
cardiovascular, que inclou malaltia isquemica coronaria, malaltia vascular

periférica, i cerebrovascular (1).

Actualment, la DM es classifica segons els criteris etiologics que es
coneixen actualment. La interaccié entre factors genétics i ambientals
mitjancant les vies de la inflamacié, I'autoimmunitat i 'estrés metabolic
produeixen la destruccié o disfuncié de les cél-lules B donant lloc a la
hiperglucemia, la qual pot conduir al desenvolupament potencial a llarg
termini de les complicacions macrovasculars i microvasculars (Figura 1).
En concret, la DM tipus 2 (DM2) apareix quan les cél-lules B perden

progressivament la capacitat de secretar insulina, habitualment en el
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context d’'una situacié de resisténcia a I'accié de la insulina (2). La DM2
és el tipus de diabetis més freqlent, representa el 90-95% de les
persones amb diabetis, i 'obesitat n’és el principal factor de risc (1).

Figura 1. Els factors de risc genetics i ambientals influeixen en la
inflamacid, I'autoimmunitat i I'estres metabolic.

Environment
Genes (e.g., viruses, microbiome,
| physical activity, dietary factors)

B-Cell Destruction

\ Hyperglycemia /

Diabetes (Type 1, Type 2, Other Forms)

|

Complications

Microvascular Complications Macrovascular Complications

Retinopathy Coronary Artery Disease
Nephropathy Periperal Arterial Disease
Neuropathy Stroke

Font: Skyler JS, Bakris GL, Bonifacio E, Darsow T, Eckel RH, Groop L,
Ratner RE. Differentiation of diabetes by pathophysiology, natural history,
and prognosis (2).
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6.1.2. Epidemiologia

A nivell mundial, la prevalenca de DM2 és elevada i esta augmentant
en totes les regions. Aquest augment és degut a diferents factors, com
I'envelliment de la poblacié, el desenvolupament economic, i la creixent
urbanitzacié, que condueix a un consum meés elevat d’aliments poc
saludables relacionats amb I'obesitat. S’ha estimat una prevalenca global
de diabetis de 537 milions de persones en els grups d’edat entre 20 i 79
anys corresponent a I'any 2021, i es preveu que augmenti en els propers
anys assolint la xifra de 643 milions de persones amb diabetis I'any 2030,
i 783 milions 'any 2045. Tot i que en aquest periode s’espera un
creixement de la poblacié mundial del 20%, es preveu que el nombre de
persones amb diabetis augmenti en un 46% en el mateix periode de
temps (3).

En les dones, la prevalenca estimada I'any 2021 va ser una mica
inferior a la dels homes (10,2% vs 10,8%) (Figura 2) (3).

Figura 2. Prevalenca de diabetis entre homes i dones (20-79 anys),
2021.

30
25

i

20-24 2529 3034 3539 40-44 4549 5054 5559 6065 6569 FO7§ 7579

Presalence (349
5 & B

Bge fyears)
Men = Women

Font: International Diabetes Federation Diabetes Atlas 2021-10th
Edition (3).

Tot i que la prevalenga ha augmentat, i es preveu que continui fent-
ho, la incidéncia s’ha mantingut estable o ha decrescut a partir de I'any

2010 (Figura 3). Tanmateix, només es disposa de dades de paisos amb
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ingressos alts, perd no dels paisos amb rendes mitges o baixes. Aquests
resultats poden indicar I'éxit d’estrategies de prevencié aplicades en
molts paisos. Tanmateix, altres factors també poden haver-hi influit, tals
com els canvis en el cribratge de la diabetis, i la introduccié de I'is de
I’'hemoglobina glicosilada (HbA1c) en el diagnodstic (3).

Figura 3. Variacié anual estimada de la incidéncia de diabetis en
diferents paisos, tant en xifres totals com I'especifica de tipus 2
diagnosticada abans i després del 2010.

Country Annual change (%.95% CI)
UK -4.0 [-4.1 -3.8) -
7.4 7.8 -63)
Israel (CHS) 2.9 [-4.1, -3.7) -
5.4 (-5.6, -5.2)
Tafwan -1 (4.4, -3.7) -
4.8 7.0, -2.8)
South Korea -7, {-2.6, -0.8) —r—
2.3 2.5, -L8)
Itaky 4.5 [-4.6, -4.3) -
Ly (2.1, -1.3)
Spain 5.3 l&.7, 5.9) ——
6.4 (6.8, -6.2)
Australia 1.5 (3.4, 3.6) .
4.0 (6.1, -5.9)
USA (NHIS) 1.5 (2.7, 8.3) =
4.0 [-7.7, -4.2)
USA iMedicare) 13 (12, 1.3) ']
5.6 [-5.8, -5.5)
Denmark 1.7 (2.6, 3.8) [ ]
4.9 (5.1 -4.8)
Latvia 4.2 (4.0, 4.4) -
4.3 4.6, -2.9)
Canada oy (o7, 0.8) [ ]
-1.8 [-1.8, -1.7)
Russia 1.5 (1004, 10.5) []
2.4 (3.4, -2.3)
Scotland 0.3 (0.0, 0.6 -
-1.6 (-1.8, -1.3)
Hong Kong 1y (15, 2.0 [ 3
-1.1 {-1.2, -0.9)
Hungary HA
Ba(8.3. 79)
Noreay HA
7.5 (8.0, -7a)
Netherlands MHA
4.3 5.9, 4.6
France MA
-19 (-2.0, -LB)
|srzel (MHS) 3.5 3.7, -2.3) -
o.g (0.5, 1.2)
USA (KPNW) Lz (L0, 1.4) -
4.3 (3.8, 4.8)
Lithuania 2.2 (Lg, 2.8) -
44 (5.0, 47)
Singapora MHA
2.7 (LB, 2.6)
Ukraine 13.0 (113, 14.7) —_—
-10 -5 o 5 o
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— Pre-z010
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Font: International Diabetes Federation - Diabetes Atlas 2021-10th
Edition (3).

La prevalenca de diabetis a Europa era del 7% l'any 2021, i la
previsio per 'any 2045 és que sigui del 8,7%, predominantment en les
zones urbanes. Segons la distribucié geografica de la diabetis, Europa és
una regié de baixa prevalenca. La regié del nord i I'est de I'Africa va ser
la regié amb la prevalenga comparativa mes alta en adults de 20 a 79
anys l'any 2021 (18,1%), seguida de Nord-Ameérica i el Carib, aquesta
darrera amb un 11,9%. L'Africa subsahariana va ser la regi6 amb la
prevalenca més baixa (5,3%), fet atribuible en part a la poca urbanitzacio
i la baixa prevalenca de sobrepes i obesitat. A Espanya, la prevalenca
comparativa de diabetis, ajustada per edat, I'any 2021 va ser del 10,3%
(3), i la incidencia estimada I'any 2020 va ser de 11,6 casos per 1.000

persones/any (4).
6.1.3.  Criteris diagnostics

Segons 'Associacié Americana de Diabetis (ADA), es considera que
una persona té diabetis si compleix almenys 1 dels seglents suposits:

— HbA1c = 6,5%. El test ha de realitzar-se en un laboratori utilitzant
el métode estandarditzat.

— Glucosa plasmatica en deju (minim de 8h) = 126mg/dL.

— Glucosa plasmatica = 200mg/dL a les 2h del test de tolerancia oral
a la glucosa després d’administrar un contingut de 759 de glucosa
anhidra dissolta en aigua.

— Glucosa plasmatica aleatoria = 200mg/dL en persones que
presentin simptomes classics d’hiperglucemia.

Per confirmar el diagnostic, caldra disposar de 2 valors alterats de
diferents tests en una mateixa analitica, o de 2 valors alterats d’'un mateix

test en diferents analitiques, excepte en el cas del darrer suposit (5).
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Ens podem trobar persones que presentin uns nivells de glucosa
massa elevats per ser considerats normals, perd no prou alts per complir
amb els criteris diagnostics de diabetis. Aquests casos formarien part del
terme conegut com a prediabetis, que inclou la preséncia de glucemia
basal alterada, d’intolerancia a la glucosa, o d’'ambdues condicions a la
vegada. Segons I'’ADA, els valors de referéncia son els seguents (5):

— Glucémia basal alterada: glucémia en deju de 100-125 mg/dL.

— Intolerancia a la glucosa: 140-199 mg/dL 2h post ingesta del test
de tolerancia oral de glucosa (759).

— Risc elevat de diabetis: HbA1c entre 5,7-6,4%.

6.1.4. Factors de risc de la DM2

Els factors de risc (FR) sb6n aspectes de I'estil de vida individual,
ambientals o genetics que s’associen amb I'aparicié de la malaltia, en
aquest cas la diabetis tipus 2 (6). Els FR que tradicionalment s’han
associat a la diabetis son:

Edat. Segons el grup d’estudi DECODE, la prevalenca d’alteracions
de la regulacié de la glucosa (alteracié de la tolerancia a la glucosa i
alteracié de la glucosa en deju) augmenta progressivament amb I'edat,
sobretot a partir dels 50-60 anys (7).

Raca/etnia. Determinats grups étnics o races presenten un risc més
elevat de desenvolupar DM2 a causa de la carrega geneética, pero també
per I'adopci6 d’habits de vida poc saludables com son el sedentarisme i
la ingesta d’una dieta amb alt contingut caloric (6).

Historia familiar. L'estudi de descendéncia de Framingham va
descriure que el risc de desenvolupar DM2 dels descendents que tenien
un dels dos progenitors amb DM2 era 3.5 vegades superior que els que
no en tenien cap, i que aquest risc arribava a ser de 6 vegades superior
si els dos progenitors tinguessin DM2 (8).
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Diabetis gestacional. Les dones amb diabetis gestacional tenen un
risc més elevat de desenvolupar DM2 en els anys posteriors al part que
les dones que tenen un embaras en situacié de normoglucémia. En
concret, segons una meta-analisi que va incloure 20 estudis, el risc relatiu
de desenvolupar DM2 es va estimar entre 7,4 (9) i 8,9 (10) en les dones
que havien presentat diabetis gestacional.

Alteracions en la regulacio de la glucosa. Els estats intermedis
entre la normoglucémia i la hiperglucemia com sén la prediabetis, incloent
la glucosa basal alterada i la tolerancia alterada a la glucosa, predisposen
al desenvolupament de diabetis. La prediabetis s’associa a un major risc
de desenvolupar DM2, tot i que la seva progressio és evitable (11). S’ha
estimat que aproximadament el 70% de les persones que tenen
prediabetis desenvoluparan diabetis, tot i que estudis de durada més
curta (3-5 anys) van confirmar que el 25% dels individus amb prediabetis
progressaven a DM2, el 25% retornaven a un estat normal de tolerancia
ala glucosa, i el 50% romanien en 'estat de prediabetis (12). A Espanya,
es va estimar una prevalenca de prediabetis del 14,8% en la poblacioé
adulta estudiada (13).

Resisténcia a la insulina. Es tracta d'un defecte en l'accié de la
insulina per facilitar la captacié de glucosa, principalment per part de les
cel-lules del muscul, pero també en adipocits i hepatocits. En la fase
inicial d’aquesta situacié de manca de sensibilitat a I'acci6 de la insulina,
com a resposta compensatoria, les cel-lules beta pancreatiques
augmenten la produccié d’insulina per mantenir la normoglucemia creant
un estat d’hiperinsulinémia. En la segona fase, la hiperinsulinémia
compensatoria es torna insuficient per mantenir 'homeostasi normal de
la glucosa. La resistencia a la insulina en el greix visceral condueix a un
augment de la produccié d’acids grassos, que agreuja la resisténcia a la
insulina en el fetge i el mascul, i s’evidencia l'alteracié en la captacio de
glucosa mediada per insulina, especialment al muscul. En aquesta

situacio, els nivells de glucosa basal continuen essent normals pero els
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nivells de glucosa postprandials augmenten. En la tercera fase, els
efectes limitadors de la insulina sobre la produccié hepatica de glucosa
es deteriora, i els nivells de glucosa circulant augmenten. L'augment de
la hiperglucémia té efectes toxics sobre la cél-lula beta pancreatica, que
disminueix la secreci6 d’insulina com a resposta. La hiperglucémia basal
en deju i la postprandial son el resultat de 'augment de la resisténcia a la
insulina, la produccié hepatica de glucosa, i la toxicitat de la glucosa (14).
La resisténcia a la insulina esta intimament lligada a la obesitat i la

inactivitat fisica (6).
Estils de vida:

Sobrepées i obesitat. L’adipositat visceral (obesitat central o
abdominal) és el factor que amb més forca s’ha associat al
desenvolupament de la DM2 (14). Sovint s’acompanya de resistencia a
la insulina perd, malgrat aquesta forta correlacié, no totes les persones
amb obesitat presenten resisténcia a la insulina (6). Al voltant del 80% de
les persones diagnosticades de DM2 presenten obesitat (15). En un
estudi basat en dades de 5 periodes d’enquestes de I'estudi NHANES
(National Health and Nutritional Examination Surveys), es va observar
que, de 3 variables estudiades (edat, raga, index de massa corporal),
I'increment en I'index de massa corporal (IMC) al llarg del temps va ser
el factor que meés va condicionar 'augment de la prevalenca de diabetis
(16). Un altre estudi realitzat que va incloure dades de 57 paisos
d’'ingressos baixos i mitjans va determinar que el risc de desenvolupar
DM2 augmentava a partir d’'un IMC de 23 kg/m? (17). Respecte el
perimetre de cintura, s’ha relacionat 'augment d’1cm del perimetre amb
el risc de desenvolupar DM2 i glucosa basal alterada. Concretament, en
un 3,2% i un 3,5% respectivament (18).

Inactivitat fisica. El sedentarisme s’ha relacionat amb I'obesitat i
'augment de la diabetis. En un estudi, es va determinar que cada hora
de consum televisiu augmentava un 3,4% el risc de desenvolupar diabetis

en 3,2 anys (19). Per contra, estudis epidemioldgics suggereixen que
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I'activitat fisica d’alta intensitat respecte la de baixa intensitat s’associa a
una reduccié aproximada del 30% en el risc de desenvolupar DM2 (20).
A meés, I'exercici fisic aporta beneficis augmentant la sensibilitat a la

insulina i millorant la tolerancia a la glucosa (21).

Tabac. Segons una metaanalisi que va incloure 88 cohorts
prospectives, el consum de tabac s’associa en una relacid6 dosi-
dependent amb un major risc de DM2. En comparacié amb els no
fumadors, els risc de diabetis pels fumadors de <10 cigarretes/dia va ser
1,21 (1C95%,1.10-1.33) i d’1,57 (IC95% 1,47-1,66) pels fumadors de >20
cigarretes/dia (22).

Dieta. En general, la dieta alta en productes vegetals i baixa en
productes animals s’associa amb un risc més baix de desenvolupar DM2.
Els cereals refinats, la carn vermella, la carn processada i les begudes
ensucrades afavoreixen I'aparicié d’obesitat i el risc de diabetis (23,24).
En canvi, la dieta mediterrania caracteritzada per la ingesta de verdura,
fruita fresca, llegums, nous, peix i oli d’'oliva verge extra, s’ha relacionat
amb un descens del 52% de la incidencia de diabetis segons I'estudi
PREDIMED (25).

A part d’aquests factors de risc, alguns autors anomenen alires

mecanismes que també s’han relacionat amb I'aparicio de diabetis:

Metagenoma intestinal. L'analisi del contingut microbia intestinal
en persones amb DM2 va mostrar un grau moderat de disbiosi
microbiana intestinal amb una disminucié de varis bacteris productors de
butirat, que exercirien una funcié protectora envers varis tipus de

malalties, i un augment d’alguns patogens oportunistes (26).

Vitamines. La deficieéncia en vitamina D podria tenir efectes negatius
en la tolerancia a la glucosa i la sensibilitat a la insulina (27). D’altra

banda, la ingesta elevada de vitamina K en forma de fil-loquinona,
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present en vegetals, s’ha correlacionat amb una major sensibilitat a la
insulina i un millor estat glucémic (28).

Hormones i citoquines. S’han descrit algunes hormones que
poden estar relacionades amb el metabolisme de la glucosa.
L’adiponectina és una hormona antiinflamatoria amb propietats insulino-
sensibilitzants secretada pels adipocits. S’ha observat que aquesta
hormona disminueix amb I'obesitat (29). La resistina, també secretada
pels adipocits, augmenta la resistencia a la insulina. Tot i que no es
coneix massa bé la seva funci6 en la diabetis, s’han trobat nivells elevats
d’aquesta hormona entre persones amb DM2. Les citoquines, com la
TNF-aila IL-6, que es produeixen en el teixit adipos, entre d’altres teixits,
i interfereixen en l'accié de la insulina (15). La hiperglucemia indueix una
resposta inflamatdria mediada per citoquines; es tracta d’'una resposta
inflamatoria cronica de baix grau anomenada també “metaflamacié”, que
s’apunta com un factor rellevant en el desenvolupament de la diabetis i
les seves complicacions (30).

Fenotip estalviador. La malnutricié fetal s’ha proposat com un
factor de risc de DM2. Alguns estudis han mostrat una associacié positiva
entre el pes al néixer i el desenvolupament posterior de la DM2, que
relaciona la malnutricié fetal amb el desenvolupament deficient de les
cel-lules B i la resistencia a la insulina a 'edat adulta. Es tractaria del que
es coneix com la hipotesi del fenotip estalviador que suggereix que durant
la gestacid, I'individu es programa per adaptar-se i sobreviure en un
entorn de recursos limitats i mala nutricid, afavorint la preservacio de la
massa corporal. Aquesta adaptacié propicia I'acumulacié de greix
corporal, 'augment d’adipositat i la desregulacié metabdlica, en periodes
sostinguts d’abundancia d’aliments com es pot trobar en la societat
occidentalitzada (31). La desregulaci6 de la homeostasi energetica
estaria relacionada amb el desenvolupament de l'obesitat i altres
malalties croniques com la DM2 (32). Es tracta pero, de resultats
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controvertits ja que altres estudis no han trobat cap mena de relacié entre
el pes al néixer i el desenvolupament de DM2 (33).

6.1.5. Complicacions de la diabetis

Un dels principals problemes que presenta la diabetis com a malaltia
cronica és el desenvolupament de complicacions tardanes.
Classicament, es classifiquen en complicacions microvasculars
(retinopatia, nefropatia i neuropatia), i complicacions macrovasculars,

molt lligades a I'ateroesclerosi (15).

Les complicacions microvasculars es caracteritzen per una oclusié
progressiva de la llum capil-lar amb el consequent deteriorament tissular.
La retinopatia diabética no és només una complicacié6 microvascular
sind també neurodegenerativa i neurodisfuncional. La seva prevalenca
augmenta amb la durada de la malaltia i pot provocar un deteriorament
visual greu arribant a la ceguera. La disfunci6 de la retina neurosensorial
implica una pérdua de I'activitat sinaptica i dendrites, apoptosi neuronal,
pérdua de cel-lules ganglionars, aprimament de la retina interna i
activacié microglial reactiva. També, s’observen canvis funcionals que
comporten deéficits en I'activitat electrofisiologica de la retina (adaptacio
anormal a la foscor, sensibilitat anormal al contrast o visié anormal del
color) (34,35). Se sap que la hipertensié contribueix en la progressio de
la retinopatia a causa de la pressio que reben les cél-lules endotelials per
'augment de la pressié arterial i de la perfusio de la retina (36). En alguns
casos, s’esdevé abans la deteccid de la retinopatia que el diagnostic de
DM2 (37).

La nefropatia diabética és una de les complicacions microvasculars
més importants. La seva primera manifestacié acostuma a ser la
presencia d’albumina en excés a la orina, detectable mitjangant analisi
especific. Es caracteritza per la preséncia d’albumina en orina i/o
disminuci6 del filtrat glomerular, habitualment associant-se un augment

de la pressi6 arterial (38). Si se'n fa la detecci6 en les fases
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primerenques, la progressié de la nefropatia es pot prevenir (37).
S’associa a un augment important de la morbimortalitat cardiovascular
(39). A Espanya, s’estima que el 27,9% de les persones amb DM2 tenen
malaltia renal cronica atribuida a la diabetis (40).

La neuropatia diabética és la complicacié microangiopatica més
prevalent de la diabetis. S’ha reportat en fins a un 90% de les persones
amb DM2 en alguns estudis (41). La malaltia microvascular afecta els
petits vasos que subministren oxigen i nutrients als nervis periférics,
provocant lesions neuronals isquemiques i metabdliques a través de
I'activacié de varies vies bioquimiques (15). Es produeix una disfuncio
dels nervis periférics. La neuropatia diabética és un dels principals factors
de discapacitat en la diabetis, a causa de la ulceraci6 i amputacié dels
peus, les alteracions de la marxa, i les lesions relacionades amb les
caigudes (42). La pérdua de sensibilitat als peus facilita la formacié de
callositats, ulceracions i altres lesions que poden donar lloc a la infeccio
de la pell, dels ossos (osteomielitis), podent conduir finalment a la
gangrena (37). El dolor, un altre dels simptomes associats a aquesta
complicacié, el presenten fins a un 20-30% dels pacients amb

polineuropatia diabética (43).

Associats a la neuropatia diabetica, concretament a la neuropatia
autonomica es descriuen els trastorns gastrointestinals. S6n meés
comuns entre les persones amb diabetis que en la poblacié general. A
nivell d’esofag, es troba una reducci6é del transit en un 30-50% dels
subjectes i reflux esofagic en els casos amb obesitat. A nivell gastric, la
reduccio en el buidat gastric apareix en el 50% de les persones amb llarga
evolucié de la diabetis que pot anar associat a nausees, vomits, moléesties
abdominals, i anoréxia en un 5-12% de les persones. A nivell intestinal,
es poden presentar episodis de diarrea o restrenyiment. No s’ha trobat
una relacio clara entre els simptomes i una disfuncié gastrointestinal, aixi

doncs, la preséncia d’aquests simptomes s’associen més a la
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hiperglucemia, la medicacio per la diabetis, I'estrés psicologic i 'ansietat
i/o depressié associades a la malaltia cronica (15).

Les complicacions macrovasculars, en definitiva les malalties
cardiovasculars, sén la principal causa de mort i discapacitat en les
persones amb diabetis. Es troben entre les complicacions més freqliients
de les persones amb DM2, essent de 2 a 4 vegades més freqlients en
comparacié amb les persones que no tenen diabetis (44). La seva
contribucié s’ha estimat en aproximadament un 50% del total de les
morts, essent la malaltia coronaria i la malaltia cerebrovascular les
principals causants (45). S’ha vist que el risc relatiu de patir una malaltia
cerebrovascular d’origen isquemic pot arribar a ser del 3,70 en les
persones amb DM2 (46). Per altra banda, el risc relatiu de desenvolupar
insuficiéncia cardiaca augmenta 2,5 vegades en les persones amb DM2
(47). L’Associacio Americana del Cor considera que la diabetis més que
un factor de risc, €s un risc de patir cardiopatia coronaria després que
alguns estudis van demostrar que el risc de patir un infart de miocardi en
les persones amb diabetis és igual que el que tenen les persones amb
antecedents d’infart de miocardi previ (48). Aquest excés de risc es deu
a que les persones amb diabetis presenten varis factors de risc de
malalties cardiovasculars, com sén I'obesitat, la hipertensio i la dislipeémia
(49). Una metaanalisi realitzada pel grup Emerging Risk Factors
Collaboration, que incloia 97 cohorts prospectives de persones amb
DM2, va determinar que la DM2 s’associava amb un excés ajustat de risc
de patir un esdeveniment cardiovascular de 2 a 3 vegades més alt que
els que no tenien diabetis, incloent I'infart de miocardi, I'ictus hemorragic,
la mort per causa coronaria i la mort per altres causes vasculars (50). En
un altre estudi, realitzat a Suécia amb una cohort de més de 300.000
participants amb DM2 i un seguiment de gairebé 6 anys, es va observar
que la mortalitat per malaltia cardiovascular es produia sobretot en les
persones que havien estat diagnosticades abans dels 40 anys (51). Per
ultim, Pestudi Interheart que es va desenvolupar en 52 paisos per

determinar I'associacio de diferents factors de risc en l'infart de miocardi,
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va concloure que els factors de risc responsables del 90% dels infarts
eren el tabac, la hipertensié, I'obesitat abdominal, els factors psicosocials,
la ra6 ApoB/ApoA1, la manca d’exercici fisic, el baix consum de fruita i

verdura, i la diabetis, aguesta amb un risc atribuible del 12,3% (52).

Actualment, a part de la classificacié classica de les complicacions
de la diabetis, es descriu la interaccio o influéncia de la diabetis com a
factor desencadenant o relacionat d’altres malalties o problemes de salut.
D’aquesta manera, s’ha relacionat la diabetis amb un risc més elevat de
desenvolupar cancer; colorectal, hepatic, de bufeta biliar, pancreatic, de
mama, i endometrial. Un estudi que va analitzar casos de cancer de I'any
2012 a nivell mundial, i va estudiar la relacidé entre diabetis i 'excés de
pes, va concloure que el 2.1% dels casos de cancer es podien atribuir a
la diabetis i el 5.7% a la combinacié de diabetis amb sobrepés. A més,
en les dones, els casos de cancer atribuits a la diabetis i sobrepés
combinats eren quasi 2 vegades més freqiients que en els homes (53).
Sembla que l'alta concentracié d’insulina, com passa en la DM2, podria
promoure la carcinogenesi (54).

Les malalties de la pell s’han trobat en més del 90% de les persones
amb DM2; infeccions cutanies, xerosis i malalties inflamatories de la pell.

S’han relacionat amb el control glucémic (55).

La malaltia d’Alzheimer és anomenada per alguns autors com a
diabetis tipus 3 (56—60) o resisténcia a la insulina cerebral en DM2 (61).
Aquest terme va apareixer quan es va detectar el problema de la
resisténcia a la insulina o els defectes en la senyalitzacié de la insulina
en la malaltia d’Alzheimer (62). Abans es pensava que el cervell era un
organ no sensible a la insulina pero la presencia del transportador de
glucosa sensible a la insulina 4 (GLUT-4), el factor de creixement
semblant a la insulina-1 (IGF-1), i altres receptors a la superficie de les
neurones i cél-lules glials han posat en evidéencia que aixd no és aixi.
Aquests receptors estimulen la captacié i el metabolisme de la glucosa al
cervell (63-65), i es coneix que la insulina té funcions en la formacié de
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circuits neuronals, plasticitat sinaptica, arboritzacié dendritica, expressio
de neurotransmissors, supervivencia neuronal, transduccié de senyals i
funcié de memoria (66). El deteriorament en les vies de senyalitzacié de
la insulina s’ha relacionat amb una acumulacié anormal dels peptids com
beta-amiloide i plaques neuritiques, caracteristiques de la malaltia
d’Alzheimer (67).

La malaltia hepatica associada a disfunci6 metabolica es
considera una complicacié metabolica de la DM2. Fins al 85% dels
pacients amb malaltia hepatica associada a disfuncié metabolica tenen
obesitat o bé una DM2, i entre persones amb DM2 se n’ha reportat fins
el 74% en alguns estudis (68). Pot contribuir com un factor de risc
cardiovascular en les persones amb DM2, i incrementar-ne el risc de
complicacions microvasculars. Les formes més avangades com la
esteatohepatitis associada a disfuncié metabodlica, la fibrosi avancada, la
cirrosi i el cancer hepato-cel-lular sbn més freqlents en persones amb
DM2 (15).

6.1.6. Abordatge terapéutic de la DM2

Com s’ha posat de manifest, les complicacions de la diabetis sén
freqUents i redueixen la qualitat i els anys de vida de les persones. A més,
suposen un cost important tant per I'individu com per la societat. L’estudi
CODE-2 va analitzar dades procedents de 8 estudis europeus de 7.000
persones amb DM2, d’aquestes el 70% va tenir almenys una complicacio
microvascular o macrovascular i el 24% en va patir d’'ambdues. En 6
mesos, el 13% dels pacients va tenir una estada mitjana hospitalaria de
23 dies. El 55% del cost mitja anual per persona va ser atribuible als
ingressos hospitalaris i nomeés el 7% es va atribuir al cost de la insulina i
els farmacs hipoglucemiants (69). En la mateixa linia, un estudi realitzat
a Catalunya, que va analitzar dades de 126.811 persones amb DM2, va
concloure que els costos més elevats per la DM2 eren causats
principalment per les hospitalitzacions (un 62,9% més elevats en les
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persones amb DM2), i la medicacié (un 89,1% més elevats en les
persones amb DM2), i eren superiors entre les persones amb DM2 amb
mal control glucemic (3.296,5€ vs 2.848,5€ amb bon control) i
complicacions macrovasculars establertes (4.814,6€ vs 3.306,8€ sense
DM2) (70,71).

Per altra banda, s’ha demostrat que les complicacions
microvasculars estan relacionades amb la durada i gravetat de la
hiperglucemia. Aixi ho va demostrar un assaig clinic aleatoritzat realitzat
al Regne Unit (UK Prospective Diabetes Study — UKPDS) que va incloure
3.867 persones recent diagnosticades de DM2, i en va fer un seguiment
durant més de 10 anys. Els participants es van distribuir aleatoriament
entre un grup de terapia intensiva, i un grup de terapia convencional
(inicialment només dieta, tot i que posteriorment es podia afegir
tractament oral o insulina). En el grup que havia seguit la terapia intensiva
es va observar una reduccié significativa del 25% en les complicacions
microvasculars (72).

Aixi doncs, I'abordatge de la diabetis anira enfocat a optimitzar el
control de la malaltia per tal de disminuir-ne les complicacions i millorar-
ne la qualitat de vida. L’objectiu del tractament de la diabetis és reduir-ne
la morbiditat i la mortalitat associades (73). Aixd vol dir, intentar
aconseguir uns nivells optims de glucosa, que s’ha vist que incideixen
directament en la prevenci6 de complicacions microvasculars, i
aconseguir uns nivells de control oOptim dels factors de risc
cardiovascular. Diferents estudis epidemiologics han confirmat la relacio
entre les complicacions de la diabetis i el control glucemic (74,75), pero
és amb l'abordatge dels factors de risc cardiovasculars modificables
(hipertensid arterial, dislipemia, tabaquisme i obesitat) on s'ha observat

un major benefici (76,77).

Segons la guia sobre diabetis, prediabetis i malaltia cardiovascular
del grup de treball de la Societat Europea de Cardiologia (ESC) amb la
col-laboraci6 de I'Associacio Europea per I'estudi de la Diabetis (EASD)
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(78), els objectius terapéutics per al tractament de les persones amb
diabetis es resumeix com es mostra en la seguent taula:

Taula 1. Resum d’objectius terapeutics per al maneig de persones

diabetiques
Factor de risc Objectiu
Per la majoria dels adults; <7%
HbA1c Baix risc d’hipoglucémia o curta evolucié;

Persones d’avancada edat amb
pluripatologia i llarga evolucié de la diabetis;

PA sistolica; <130 mmHg

PA sistolica 130-139 en majors de 65 anys
PA diastolica; <80 mmHg

Risc CV molt alt; <55 mg/dL

Risc CV alt; <70 mg/dL

Risc CV moderat; <100 mg/dL

Inhibici6 plagquetaria En diabetis amb risc CV alt i molt alt

Tabac Cessament obligatori

Moderada-vigorosa d’entrenament aerobic i

Pressio arterial (PA)

Colesterol LDL

Activitat fisica
de resisténcia; 2150 minuts/setmana

HbA1c, hemoglobina glucosil-lada; PA, pressié arterial; CV, cardiovascular

Font: adaptada de les guies en diabetis, prediabetis i malalties
cardiovasculars de la Societat europea de cardiologia (ESC) i 'Associacio
europea per I'estudi de la diabetis (EASD) (78).

Tant les guies europees (79) com les americanes (73) recomanen
que la primera mesura que cal portar a terme per abordar el maneig de
la diabetis és fer canvis en els estils de vida per potenciar els estils de
vida saludables. Existeix una amplia evidéncia sobre aquesta
recomanacio. L’estudi Look AHEAD (Action for Health in Diabetes), tot i
haver-se aturat prematurament als 9,5 anys de mitjana de seguiment per
no poder reduir I'objectiu primari (infart agut de miocardi, accident
vascular cerebral o hospitalitzacié per angina de pit) en el brag intensiu
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respecte el convencional, si va mostrar millores gracies a canvis en els
estils de vida. Es va estudiar I'efecte de la perdua de pes en la glucemia
i la prevencié d’esdeveniments cardiovasculars en persones amb diabetis
i va mostrar que una perdua mitjana del 8.6% del pes s’associava a una
reduccio significativa en 'HbA1c i els factors de risc cardiovasculars (80).
Assajos clinics sobre [Iactivitat fisica han aportat proves que
'entrenament de resisténcia disminueix 'HbA1c i que l'entrenament
combinat aerobic i de resistencia podria aportar un benefici afegit (81).
L’abandonament del tabac també forma part de les recomanacions dels
canvis en els estils de vida per 'evidéncia existent de 'augment de risc

de les malalties cardiovasculars i les morts prematures que provoca (82).

Els programes per I'educacié i suport per a l'autocontrol de la
diabetis han demostrat ser importants per a la modificacié dels estils de
vida. S’han associat amb un augment dels comportaments d’autocura
(83), disminucié d’hemoglobina glicosilada (65,66), millora de la qualitat
de vida (84), reduccio del risc de mortalitat (85), i reduccidé de costos (86).

El control dels factors de risc cardiovasculars és un altre pilar
important en I'abordatge de la malaltia. La DM2 sovint s’associa amb la
coexisténcia d’'un conjunt de factors de risc. Un estudi que utilitzava
dades del National Health and Nutrition Examination Surveys (NHANES)
va concloure que el 57% dels adults amb DM2 tenien almenys dos factors
de risc cardiovascular addicionals (hipertensid, hiperlipemia o obesitat), i
que el 21% els tenien tots tres (87). Existeix un ampli ventall d’evidéncia
sobre la importancia del control dels multiples factors de risc per reduir el
risc cardiovascular en els pacients amb DM2. Una analisi combinada de
pacients amb diabetis sense antecedents de malaltia cardiovascular de
I'estudi ARIC (Atherosclerosis risk in communities), MESA (multi-ethnic
study of atherosclerosis) i el Jackson Heart Study van mostrar que les
taxes d’esdeveniments cardiovasculars van ser del 51,1%, 34,3%, 26,7%
i 20,6% en funcié de si no tenien cap FRCV (pressio6 arterial, colesterol
LDL i HbA1c) controlat, en tenien almenys un, en tenien almenys 2, o els
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tenien tots tres (88). Les series de dades de la Clinical Practice Research
Datalink del Regne Unit i la Scottish Care Information- Diabetes van
mostrar que els pacients amb DM2 amb mudltiples factors de risc no
controlats tenien més del doble de risc de patir malaltia coronaria i
insuficiéncia cardiaca, i més del triple de risc de patir ictus que els que no
tenien DM2 (89). En [lassaig BARI 2D (Bypass Angioplasty
Revascularization Investigation 2 Diabetes) amb pacients amb DM2,
aquells que van tenir entre 0 i 2 factors de risc (no fumar, colesterol no
HDL <130 mg/dL, triglicérids <150 mg/dL, PA sistolica <130 mmHg, PA
diastolica <80 mmHg, HbA1c <7%) controlats durant un seguiment de 5
anys van tenir un risc de mort 2 vegades superior que els que van tenir
tots els factors de risc controlats (90). Malgrat I'evidencia sobre la
importancia del control dels factors de risc en I'abordatge de la DM2, els
nivells d’assoliment encara estan lluny de ser optims. En el registre de la
US Diabetes Collaborative, els objectius d’HbA1c, pressio arterial,
colesterol LDL i cessament del tabac es van assolir en un 73,6%, 69%,
48,6% i 85,2% respectivament i només el 21,6% assolien els nivells
optims de tots quatre factors de risc (91). L’estudi NHANES va obtenir
resultats similars, mostrant que només el 17,3% assolien simultaniament
el control de pressié arterial, HbA1c i colesterol LDL (92). A Catalunya,
un estudi que va analitzar dades de fins a 394.266 persones amb DM2
durant el periode del 2007 al 2018, va mostrar que, malgrat el control de
lipids i de la pressié arterial ha millorat, 'assoliment conjunt del control
glucémic (HbA1c<7%), de la pressié arterial (PA<140/90 mmHg) i del c-
LDL (<100 mg/dL) és insuficient, i no arriba al 30% (93).

Quan les mesures en els canvis d’estils de vida no son suficients per
aconseguir els objectius de control de la malaltia, caldra incorporar el
tractament farmacologic. Aquest anira focalitzat a obtenir uns nivells
optims tant de la glucémia com dels factors de risc cardiovascular. Els
objectius diana de la HbA1c cal que s’individualitzin, han de ser més
restrictius (6-6,5%) en les persones joves amb poc temps d’evolucié de

la diabetis si no els provoca hipoglucémies i es pot flexibilitzar en les
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persones d’edat avangada (8-9%) amb llarg temps d’evolucié de la
diabetis i fragilitat amb multiples comorbiditats (39). A continuacié, es
detallen els tipus de farmacs hipoglucemiants disponibles:

— Metformina. Es el farmac d’eleccié d’inici en moltes guies.

— Secretagogs. Inclou les sulfonilurees i glinides.

— Pioglitazona.

— Inhibidors alfa-glucosidases.

— Farmacs amb activitat incretinica. Inclou els inhibidors de la
dipeptidil peptidasa-4 (iDPP-4), i els agonistes del receptor del
péptid similar al glucagé-1 (arGLP-1).

— Inhibidors del co-transportador de sodi-glucosa tipus 2 (iISGLT-2).

— Insulina.

Les particularitats de quin és el tractament farmacologic
hipoglucemiant més adequat en cada moment es poden aplicar seguint
I'algoritme de tractament de la DM2 de la redGDPS (xarxa de grups
d’estudi de la diabetis en atencié primaria de salut) (94), una eina molt
util per als professionals d’atencié primaria en el nostre pais.

Quan la pressi6 arterial sistolica és 2140 mmHg i la diastolica és 290
mmHg, és necessari la introduccié de farmacs conjuntament amb la
terapia no farmacologica (78). Els inhibidors del sistema renina-
angiotensina-aldosterona (SRAA) han demostrat ser la millor opcio
segons l'evidencia existent per la seva significant contribucié en la
reduccio d’esdeveniments cardiovasculars (95-97). En molts casos, pero
sera necessari un tractament farmacologic multiple, afegint també un

antagonista del calci o un didretic per controlar la pressio arterial.

Respecte la dislipemia, s’ha demostrat I'eficacia de les estatines en
la prevenci6 d’esdeveniments cardiovasculars i la reduccié de mortalitat
cardiovascular en persones amb diabetis. La reduccié d’1mmol/L (40
mg/dL) en el colesterol LDL es va associar amb un 9% de reduccio en la
mortalitat per totes les causes i un 21% de reduccié en la incidéncia
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d’esdeveniments cardiovasculars majors (98). En els casos en que es
necessita intensificar el tractament s’afegeix ezetimiba, i en els pacients
amb nivells alts de triglicérids (=2,3 mmol/L — 200 mg/dL) a més de canvis

en l'estil de vida i bon control glucemic, es pot afegir fibrats (78).
6.2. Heterogeneitat de la diabetis en funcié del sexe/génere

Les diferencies de sexe i génere impacten sobre I'epidemiologia, la
fisiopatologia, el tractament i els resultats en moltes malalties. Les
diferéncies de sexe descriuen les diferencies entre homes i dones
lligades a la biologia, i que son causades per diferencies en els
cromosomes sexuals, I'expressio genica dels autosomes en funcié del
sexe, les hormones sexuals, i els seus efectes en els sistemes i organs.
Les diferencies de génere parteixen de processos socioculturals, es
refereix a les actituds socioculturals, creences i identitats (99). El génere
és multidimensional i interacciona amb altres factors demografics i socials
com soOn el sexe, I'edat, I'estatus socioeconomic, l'orientacié sexual, i
I'etnia (100).

Les hormones sexuals afecten el comportament al llarg de la vida, i
els canvis fisics poden tenir implicacions en I'estil de vida, els rols socials,
i la salut mental. La majoria de les troballes sobre malalties croniques
estan influenciades per una combinacié de factors biologics i ambientals,
el que denota que hi ha interaccié entre factors socials i biologics tant en
homes com en dones (101).

6.2.1. Aspectes biologics

La distribucié del greix difereix entre homes i dones. En general,
les dones tenen un percentatge de greix més elevat que els homes, i
acostumen a acumular-lo en forma de greix subcutani. Durant la pubertat,
els estrogens promouen 'acumulacié de greix en la zona glutia-femoral
de les dones premenopausiques que dona lloc al que s’anomena la forma

ginoide. Els homes en canvi, tendeixen a acumular el greix en la zona
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abdominal, en forma de greix visceral, el que s’anomena adipositat
central, i s’ha relacionat amb el risc cardiovascular (102). Amb I'edat i la
davallada en la produccié d’estrogens quan les dones entren en I'etapa
de la menopausa, la distribucié del greix canvia, i es passa a una forma
més androide amb adipositat visceral abdominal (103). El perimetre de
cintura proporcionalment augmenta més entre les dones que els homes
a mesura que l'edat avanca, ja que la distribucié de greix canvia
notablement a l'arribar a la menopausa, adquirint llavors un patré més
similar al de 'nome (104). Un estudi alemany que va estudiar dues
cohorts prospectives va relacionar 'augment del perimetre de cintura
més que 'augment de pes com a factor predictiu de DM2 entre les dones.
Aixi, es va veure que les dones que tenien un increment d’icm del
perimetre de cintura tenien un increment de risc de diabetis del 31%
comparat amb un 28% si guanyaven 1kg de pes. En els homes,
I'increment del risc de diabetis era del 29% en incrementar 1cm el
perimetre abdominal, i un 34% en augmentar 1kg de pes (105).

L’expressio de biomarcadors ve marcada pel dimorfisme sexual.
La leptina té un paper important en la sacietat com a reguladora de la
gana, la despesa d’energia, i la ingesta. Actua al cervell com a senyal de
retroalimentacié negativa d’adipositat. La ingesta d’una dieta alta en greix
provoca una produccido excessiva de leptina que condueix a una
resistencia a la leptina. Es produeix una insuficiencia de leptina al cervell,
i desregulaci6 de la seva funci6 conduint a la obesitat (106).
L’adiponectina és una hormona amb propietats antiinflamatories que
estimula l'oxidacio d’acids grassos al muscul esquelétic, i inhibeix la
produccié de glucosa al fetge donant lloc a una millora de ’homedstasi
energetica. S’ha vist que aquesta hormona esta disminuida en I'obesitat
(107). Ambdds biomarcadors podrien estar relacionats amb I'aparicié de
la DM2 (106,107). Altres biomarcadors s’han relacionat amb 'aparicié de
DM2 especialment en dones, com son la fetuina A, la proneurotensina,
la hidroxi-vitamina D i la globulina fixadora d’hormones sexuals (101).
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L’equilibri entre els nivells d’estrogens i androgens juga un paper
important en el metabolisme energeétic, la composicié corporal, i la funcié
sexual. El desequilibri d’hormones sexuals com I'augment del nivell
d’androgens en dones, incrementa el pes corporal i el greix visceral.
Nivells alts de testosterona en dones i nivells baixos en homes s’han
relacionat amb la incidéncia de diabetis (108). La sindrome de l'ovari
poliquistic descriu un estat especific d’excés d’andrdgens en dones que
s’ha relacionat amb la hiperinsulinémia, 'obesitat, la DM2 i 'augment del
risc cardiometabolic (109).

La prediabetis es presenta diferent en funcié del sexe; els homes
acostumen a presentar més freqientment glucosa basal alterada mentre
que les dones presenten més intolerancia a la glucosa (7). La glucosa
basal alterada es caracteritza per un augment de la producci6 de glucosa
i un deteriorament de la secrecié preco¢c d’insulina, mentre que la
intolerancia a la glucosa s’associa principalment a la resisténcia periférica
de la insulina (110). Es important realitzar proves de tolerancia oral de
glucosa especialment entre les dones per detectar-ne la intolerancia,
pero en la practica clinica s’utilitzen poc en el cribratge de la diabetis.

La diabetis gestacional, com ja s’havia dit anteriorment, constitueix
un potent factor de risc independent de la progressio cap a DM2 (9). Les
dones amb normopes també poden ser susceptibles de patir diabetis
gestacional a causa dels trets genétics juntament amb l'augment
fisiologic de la resisténcia a la insulina durant 'embaras. Les dones que
han tingut diabetis gestacional tenen una incidéncia de DM2 un 70% més

alta que les dones prediabetiques (111).
6.2.2. Aspectes psicosocials

Els factors psicosocials com el nivell educatiu, [I'estat
socioeconomic i laboral, i uns ingressos baixos s’han relacionat amb
un risc més elevat de patir DM2, principalment entre les dones (112). El
fet de treballar en torn de nit durant un llarg periode (>10 anys) també
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s’ha trobat com un factor de risc de DM2 entre les dones (113). En un
altre estudi, el sedentarisme es va associar amb simptomes d’ansietat i
depressié amb més gran mesura entre les dones amb DM2 que entre els
homes (114). Altres estudis donen suport al fet que les dones amb DM2
tenen més risc de desenvolupar trastorns psiquiatrics, tals com depressio
major i ansietat (115), factors que estan associats al distrés per diabetis
en les dones, i poden afectar I'autocontrol de la malaltia (116).

6.2.3. Estil de vida

S’han observat diferéncies en els habits saludables en funcié del
sexe. En referéncia a l’activitat fisica, els homes s6n més propensos a
assolir els objectius de les guies cliniques que les dones, i practiquen
més freqlientment activitat fisica d’intensitat moderada a vigorosa (117).
Malgrat aix0, les dones cuiden més la dieta, tenen una adheréncia més
alta a la dieta mediterrania, i consumeixen més verdures, fruita, llegums
i peix, i menys carn que els homes (118). Altrament, s’ha associat la
ingesta de begudes artificialment edulcorades amb el risc de DM2 entre
les dones (119). Per contra, la ingesta moderada d’alcohol s’ha identificat
com un factor protector respecte la DM2, principalment entre les dones,
possiblement perque els homes acostumen a tenir un pitjor
comportament amb el consum esporadic d’alcohol, o potser que I'alcohol
tingui efectes diferents sobre el metabolisme de la glucosa segons el
sexe (120,121).

S’ha demostrat que el tabac augmenta el risc de DM2, tant si s’és
fumador actiu com si s’és fumador passiu, tant en homes com en dones.
Donat que fins ara la prevalenca de fumadors ha estat major entre els
homes, la incidéncia de DM2 atribuida al tabac és més elevada entre els
homes (11,7% vs 2,4%) (22), pero en els darrers 10-20 anys les dones
han augmentat el seu habit tabaquic, i caldra veure I'impacte que aixo té
en la incidéncia de DM2 en el futur (122).
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6.2.4. Factors de risc cardiovascular especifics

Alguns factors relacionats amb la reproduccio, clarament especifics
de les dones, s’han associat amb ['aparicié de futures malalties
cardiovasculars. Segons un estudi prospectiu d’'una cohort del Regne
Unit que va incloure 482.000 homes i dones, la menarquia precog, la
menopausa precog, i els antecedents d’histerectomia, amb annexectomia
0 sense, augmenten el risc de patir malaltia cardiovascular. Entre les
dones que han tingut fills, I'edat primerenca en el primer part, els
antecedents d’avortaments o de nadons nascuts morts sén també factors

que s’associen a 'augment de risc cardiovascular (123).

Factors relacionats amb la gestacio, com sén les complicacions
vasculars i metaboliques, es consideren també factors de risc
cardiovascular especifics de les dones. Com a complicacions vasculars
trobariem la hipertensi6 gestacional, la preeclampsia, el despreniment de
placenta, o l'infart placentari. Aixi, el risc (quocient de riscos o hazard
ratio) de malaltia cardiovascular futura s’ha estimat en un 1,8 per la
hipertensioé gestacional, en un 2,1 per la preeclampsia, en un 3,1 per la
sindrome placentaria materna i creixement fetal deficient, i en un 4,4 per
la sindrome placentaria amb mort fetal intrauterina (124). En els casos
d’antecedents d’avortaments i nadons nascuts morts, s’ha estimat un risc
(quocient de riscos o hazard ratio) d’infart de miocardid’'1,42 en els casos
d’antecedents d’avortaments espontanis, de 3,7 en els casos
d’antecedents de mort fetal intrauterina i de 8,9 en els casos
d’antecedents de 3 0 més avortaments espontanis (125). En els casos de
parts preterme espontanis, s’ha estimat un risc (quocient de riscos o
hazard ratio) d’1,38 de patir una malaltia cardiaca isquémica, d'1,71 de
patir un accident vascular cerebral i de 2,01 de patir una malaltia
cardiovascular general al llarg del temps (126). Com a complicacions
metaboliques gestacionals trobariem la diabetis gestacional i I'obesitat.
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6.2.5. Malaltia cardiovascular

Tal com s’ha comentat, la diabetis €s un factor de risc cardiovascular
tant en els homes com en les dones, pero s’ha vist que el seu impacte
entre les dones és major que entre els homes. Una metanalisi publicada
I'any 2019, va estimar I'excés de risc de mortalitat global i per malaltia
cardiovascular de les dones amb diabetis respecte els homes amb la
mateixa condicié. Com a resultat, les dones presentaven un excés de risc
de mortalitat per qualsevol causa associada a la diabetis del 13% en
comparacié amb els homes, un excés de risc del 30% per malaltia
cardiovascular associada a la diabetis, i un 58% per malaltia coronaria

associada a la diabetis (127).

Quant a la morbiditat cardiovascular, 2 metanalisis que van
analitzar 64 cohorts de seguiment, van mostrar que les dones amb
diabetis presenten un excés de risc del 27% de presentar malaltia
cerebrovascular (128), i un 44% exceés de risc de desenvolupar malaltia
coronaria respecte els homes amb diabetis (129).

6.2.6. Control i seguiment de la diabetis

En el nostre sistema de salut, el seguiment de la DM2 és
competencia de l'atencié primaria. Quan es presenten complicacions
avancades o una elevada complexitat en el tractament poden intervenir-
hi els serveis de referéncia d’endocrinologia o altres serveis hospitalaris.
Les professionals d’infermeria son les responsables de la capacitacio
dels pacients en 'automaneig de la diabetis i la gestié global dels casos
(130).

S’ha comentat la importancia de controlar els factors de risc
cardiovascular i assolir els objectius terapéutics a fi de prevenir la malaltia
cardiovascular. En aquest sentit, diferents estudis han mostrat
diferéncies entre homes i dones amb diabetis també en aquest ambit. A

Espanya, es van realitzar 2 estudis que tenien com objectiu coneixer el
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grau de control glucémic i dels factors de risc cardiovascular (hipertensio,
dislipeémia, obesitat, habit tabaquic); un en poblaci6 amb diabetis i
presencia de malaltia cardiovascular (CODICE) (131), i un altre en
poblacié amb diabetis i absencia de malaltia cardiovascular (ESCRYTO)
(132). En prevenci6é primaria, les dones presentaven un pitjor control
glucémic (HbA1c<7%), i un pitjor control de lipids (LDL<100 mg/dL). En
prevencidé secundaria, les dones presentaven pitjor control glucémic
(HbA1c<7%), pitjor control de la pressié arterial (PA<140/90 mmHg),
pitjor control de lipids (LDL<70 mg/dL), i nivells més alts d’obesitat
(IMC>30kg/m?). Estudis realitzats en altres paisos comparteixen les
diferéncies en el control dels factors de risc entre homes i dones. Les
diferéncies que s’han trobat de forma més consistent sén el grau
d’obesitat, i la dificultat d’assoliment de nivells optims de lipids (colesterol
total i colesterol LDL) (133).

Malgrat que les recomanacions sobre prevencid, control i tractament
de la diabetis i de les seves complicacions sén similars en homes i dones,
s’ha vist que les dones tenen menys probabilitat que els homes de rebre
I'atencié recomanada a les guies cliniques (134). Alguns estudis han
posat de manifest que les dones tenen menys probabilitats que els homes
de rebre cribratge de les complicacions oculars i dels peus, aixi com
també un control menys acurat dels factors de risc cardiovascular com la

pressié arterial, I'index de massa corporal, o el tabaquisme (135,136).

A més, alguns estudis han evidenciat que les dones tenen menys
probabilitat de rebre tractament amb estatines, anti-hipertensius i
antiagregants plaquetaris que els homes (137,138).
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7. Hipotesis
7.1. Hipotesi 1:

Les dones amb diabetis tipus 2 de Catalunya presenten un
grau de control dels factors de risc cardiovascular i un maneig
farmacologic més desfavorable que els homes amb diabetis
tipus 2, tant en situaci6 de prevencié primaria com en

secundaria.
7.2. Hipotesi 2:

Les dones amb diabetis tipus 2 de Catalunya presenten
unes caracteristiques cliniques diferents, i un grau de control
dels factors de risc cardiovascular més desfavorable que els

homes amb diabetis tipus 2 a I'inici de la diabetis.
7.3. Hipotesi 3:

Els coneixements, les actituds i els comportaments
relacionats amb el control i 'autocura de la diabetis tipus 2

difereixen en funcio6 del genere.
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8. Objectius
8.1. Objectiu 1:

Avaluar si el maneig farmacologic i el grau de control dels
FRCV en la DM2 és diferent en funcidé del sexe, en prevencio

situacié de prevencio6 primaria i secundaria.
8.2. Objectiu 2:

Descriure les caracteristiques cliniques, i el grau de control
dels FRCV a l'inici de la diabetis tipus 2 i després d’'una any de

seguiment, en funcid del sexe.
8.3. Objectiu 3:

Identificar les diferéncies de génere en els coneixements,
actituds, i comportaments relacionats amb el control i I'autocura

de la DM2 en pacients d’atencié primaria.
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9. Material, metodes i resultats

9.1. Article 1: Diferéncies de sexe en la prevencio
cardiovascular en la diabetis tipus 2 en una base de dades

de la practica real.
Journal of Clinical Medicine

Anna Ramirez-Morros, Josep Franch-Nadal, Jordi Real, Monica
Gratacos, Didac Mauricio. Sex differences in cardiovascular prevention
in type 2 diabetes in a real-world practice database. J Clin Med. 2022
Apr 14;11(8):2196. doi: 10.3390/jcm11082196.

Resum:

Per avaluar les diferéncies entre dones i homes amb DM2 en el maneig i
el grau de control dels factors de risc cardiovascular, tant en prevencio
primaria com en prevencié secundaria, es van incloure pacients més
grans de 30 anys amb diagnostic de DM2 i que tinguessin almenys una
visita registrada amb el seu equip d’atencié primaria durant els 12 mesos

previs.

Es va dissenyar un estudi transversal aparellat a partir de dades de
pacients amb DM2 disponibles a la base de dades del Sistema
d’'informacié per al desenvolupament de la investigacié en atencié
primaria (SIDIAP). Aquesta base de dades conté informacio
anonimitzada de pacients procedents de la historia clinica informatitzada
emmagatzemada en [lestacidé clinica electronica d’atencié primaria
(eCAP). EI SIDIAP inclou dades d’aproximadament el 80% de la poblacié
de Catalunya que es distribueix en els 279 centres d’atencio primaria que
pertanyen a I'Institut Catala de la Salut.

Es va realitzar un aparellament per obtenir subpoblacions de dones i
homes balancejades en termes de condicions basals; edat, habit

tabaquic, durada de la DM2, nombre de visites a l'atencié primaria,
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presencia de comorbiditats (hipertensié, dislipeémia, i retinopatia
diabetica) i funcioé renal. Pel subgrup que tenia antecedents de malaltia
CV, s’hi va sumar I'aparellament per aquesta variable. Finalment, es van
incloure 140.906 persones amb DM2 sense malaltia CV prévia, i 39.186
persones amb DM2 amb presencia de malaltia CV.

Per avaluar les diferéncies entre sexes en el grau de control dels FRCV i
el maneig farmacologic, es van calcular les diferéncies absolutes i
relatives entre mitjanes o proporcions. En prevencié primaria, les dones
amb DM2 van mostrar nivells més elevats de colesterol total i colesterol
LDL que els homes, amb una diferencia de 12,13 mg/dL i 5,50 mg/dL
respectivament. L’objectiu de c-LDL recomanat (<100mg/dL) fou assolit
amb menor freqiéncia entre les dones (14,8% menys) malgrat estar més
freqientment tractades amb estatines que els homes. En prevencié
secundaria, les dones amb DM2 mostraven nivells més alts de colesterol
total, c-LDL i triglicerids que els homes, malgrat tenir uns nivells de
prescripcio d’estatines similars, amb una diferencia de 16,89 mg/dL, 8,42
mg/dL i 11,34 mg/dL, respectivament. Els objectius recomanats foren
assolits amb menor frequencia entre les dones; els de pressié arterial
(£140/90 mmHg), un 4% menys d’assoliment, tot i rebre un tractament
antihipertensiu més intensiu amb =3 antihipertensius, i el dels lipids
(LDL<70mg/dL), un 27,7% menys d’assoliment amb una freqiencia de
prescripcié hipolipemiant similar.

En conclusid, es van trobar diferencies substancials entre sexes en el
control dels FRCV de les persones amb DM2. La proporcio de dones que
assolien I'objectiu de c-LDL era menor que en homes, principalment en
prevencié secundaria. Aquest fet podria estar relacionat amb una manca

d’optimitzacié del tractament.
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Abstract: Women with type 2 diabetes mellitus (T2DM) have a 40% excess risk of cardiovascular
diseases (CVD) compared to men due to the interaction between sex and gender factors in the
development, risk, and outcomes of the disease. Our aim was to assess differences between women
and men with T2DM in the management and degree of control of cardiovascular risk factors (CVREF).
This was a matched cross-sectional study including 140,906 T2DM subjects without previous CVD and
39,186 T2DM subjects with prior CVD obtained from the System for the Development of Research in
Primary Care (SIDIAP) database. The absolute and relative differences between means or proportions
were calculated to assess sex differences. T2DM women without previous CVD showed higher levels
of total cholesterol (12.13 mg/dL (0.31 mmol/L); 95% CI = 11.9-12.4) and low-density lipoprotein
cholesterol (LDL-c; 5.50 mg/dL (0.14 mmol/L); 95% CI = 5.3-5.7) than men. The recommended LDL-c
target was less frequently achieved by women as it was the simultaneous control of different CVRF. In
secondary prevention, women showed higher levels of total cholesterol (16.89 mg/dL (0.44 mmol/L);
95% CI = 16.5-17.3), higher levels of LDL-c (8.42 mg/dL (0.22 mmol/L); 95% CI = 8.1-8.8), and
higher levels of triglycerides (11.34 mg/dL (0.13 mmol/L); 95% CI = 10.3-12.4) despite similar
rates of statin prescription. Recommended targets were less often achieved by women, especially
LDL-c <100 mg/dL (2.59 mmol/L). The composite control was 22% less frequent in women than men.
In conclusion, there were substantial sex differences in CVRF management of people with diabetes,
with women less likely than men to be on LDL-c target, mainly those in secondary prevention. This
could be related to the treatment gap between genders.

Keywords: risk factors; cardiovascular diseases; diabetes mellitus; type 2; gender

1. Introduction

According to the International Diabetes Federation (IDF), the global age-standardized
prevalence of diabetes in subjects 20-79 years in 2019 was similar between men and women
(9.6% and 9%, respectively) [1]. However, there were more diabetes-associated deaths
among women than in men (2.3 vs. 1.9 million) [1].

Large-scale meta-analyses have consistently shown that type 2 diabetes (T2DM) con-
fers a greater excess risk of macrovascular complications in women compared with men.
The relative risk of coronary heart disease (CHD) is estimated to be 44% higher in women;
the risk of stroke is 27% higher, the occlusive vascular mortality rate is nearly 50% higher,
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and the risk of vascular dementia is 19% higher [2—4]. Regarding microvascular complica-
tions, it has been reported that the risk of end-stage renal disease is 38% higher in women
than in men [2—4]. These disparities have been attributed to the interaction between sex
and gender factors in the development, risk, and outcomes of diabetes [3]. Sex differences
refer to biology-linked variations, such as sex hormones levels, body composition, and
glucose and fat metabolism. Gender differences arise from inequalities in sociocultural
processes (e.g., environmental influences, nutritional patterns, lifestyle, or attitudes toward
treatment and prevention) [3].

The mechanisms underpinning the biological disparities in the likelihood of devel-
oping diabetes-related vascular complications between sexes are not entirely understood.
Women develop diabetes at a higher body mass index (BMI) than men, and one of the
proposed explanations is that they usually have lower visceral and ectopic fat, which may
lead to a slower transition to insulin resistance and diabetes. As a result, women might be
exposed longer to hyperglycemia or a suboptimal glucose level state, resulting in greater
vascular damage and deterioration of the cardiovascular risk factors (CVRFs) [2-4]. In ad-
dition to these sex-specific differences, gender dissimilarities in diabetes management and
healthcare provision may partially contribute to the diabetes-related increased CVD risk.
For instance, although the recommendations on prevention, management, and treatment of
diabetes and diabetes-related complications are similar for both sexes, women are less likely
than men to receive guideline-recommended care [4]. Indeed, some studies have reported
that women are less likely than men to be monitored for foot and eye complications, and
they receive less effective management and screening of CV risk factors such as blood
pressure (BP), BMI, or smoking status [2,5]. Additionally, the odds of receiving statins,
antihypertensive, and antiplatelet medications differ between genders [6,7].

In Spain, a recent observational, prospective study reported that women with T2DM
have threefold higher odds of CV death than men [8]. Additionally, previously published
cross-sectional and population-based studies indicated a poorest control of CVRF in pri-
mary and secondary prevention among Spanish women [9-12]. In all of these studies,
the proportion of women was substantially lower than men, and, most importantly, the
baseline characteristics differed significantly between cohorts. For instance, women were
on average 2.5-4 years older than men, the duration of T2DM was nearly 1 year longer, they
were less likely to smoke, and the prevalence of diabetes-related micro- and macrovascular
complications was different between genders. Although these and other differences largely
exist in real-life clinical practice, they may limit the interpretation of research findings when
traditional cohort matching strategies, stratified analyses, or regression covariate adjust-
ments are used to consider heterogeneity [13]. In contrast, when patients are matched with
propensity modeling technologies, the cohorts have a balanced distribution of covariates,
thus allowing for equivalent comparisons between groups that can provide inferences
about causal effects in observational studies [13].

In Catalonia (Spain), the healthcare system is public and universal. The primary care
centers provide first contact and continuing care for persons with any health concerns,
and they are usually the principal place where T2DM is diagnosed and managed. The
antidiabetic treatment is free of charge for those retired and severely ill people, while active
subjects pay just a small part of the cost of the drugs [14]. Briefly, the primary care physi-
cians are responsible for prescribing medications through an electronic prescription that the
patient can pick up at the pharmacy. To assess prescribing practices concerning the appro-
priate use of drugs, the Health Institute of Catalonia uses a quality indicator system created
in 2003, the Pharmaceutical Prescription Quality Standard (EQPF) [15]. This study aimed
to evaluate whether the pharmacological management of T2DM and the degree of CVRF
control in primary care differ between sexes in primary and secondary prevention using a
propensity score matching method to balance the inequality of confounding covariates.



J. Clin. Med. 2022, 11, 2196

30f16

2. Materials and Methods
2.1. Study Design

This was a matched, cross-sectional study including data from patients with T2DM
available from the SIDIAP population-based database. This database contains anonymized
patient information from the computerized medical records stored in the Electronic Clinical
station in Primary Care (eCAP). SIDIAP includes data from about 80% of the Catalonia pop-
ulation (5.835 million subjects) distributed within the 279 primary care centers belonging to
the Catalan Health Institute (ICS) [16]. The overall T2DM population has been previously
described [17], and this dataset was further used to apply the propensity score method.

The investigation conformed with the principles outlined in the Declaration of Helsinki.
The study was approved by the Ethics Committee of the Primary Healthcare Univer-
sity Research Institute (IDIAP) Jordi Gol (P14/018) and registered at ClinicalTrials.gov
(NCT04653805).

2.2. Study Variables

We used data extracted data from patients aged 31 to 90 years with a diagnosis
of T2DM (International Classification of Disease 10 [ICD-10] codes E11 and E14) as at
30 June 2013 who had at least one visit registered with the primary care team in the
previous 12 months. For this study, the following variables were used: age, gender, time
since diagnosis (years), smoking habit, number of visits with the primary care team in
the previous 12 months, estimated glomerular filtration rate (eGFR) with the MDRD
(modification of diet in renal disease) formula, presence of diabetic retinopathy (ICD-10
codes E11.3 and H36.0), albumin/creatinine ratio, BMI, glycated hemoglobin (HbA1lc),
lipid profile (i.e., total cholesterol levels, high-density lipoprotein cholesterol (HDL-c), low-
density lipoprotein cholesterol (LDL-c), and triglycerides (TGs)), presence of dyslipidemia
(defined as receiving medication for this condition), prescription of glucose-lowering drugs,
lipid-lowering drugs (statins or other), blood pressure (BP) (diastolic (dBP) and systolic
(sBP)), hypertension (defined as receiving medication for this condition), prescription of
hypertension-lowering drugs, and antiplatelet and anticoagulant therapy. Chronic kidney
disease was assumed in patients with eGFR < 60 mL/min and/or albumin/creatinine
ratio > 300 mg/g. The most recent value registered was used in all cases. For those with
a previous CVD, diagnostic codes for macrovascular diseases were collected, including
coronary artery disease (CAD; ICD-10 codes 120-124), cerebrovascular disease (ICD-10 codes
163, 164, G45 or G46), and peripheral artery disease (PAD; ICD-10 code 173.9).

Variables to assess the degree of CVRF control and treatment goals achievement were
based on local guidelines [18], i.e., HbAlc < 7% (53 mmol/mol), BP < 140/90 mmHg, and
LDL-c <130 mg/dL (3.37 mmol/L) for primary prevention and <100 mg/dL (2.59 mmol/L)
for secondary prevention. Additionally, the same variables were assessed according to the
threshold stated by our institution (ICS): HbAlc < 8% (64 mmol/mol), BP < 130/80 mmHg,
and LDL-c < 100 mg/dL for primary prevention and LDL-c < 70 mg/dL (1.81 mmol/L) for
secondary prevention.

2.3. Propensity Score Matching Method

Propensity score matching (PSM) was used to create subpopulations of women and
men with T2DM that were balanced in terms of baseline conditions, namely, age, duration
of T2DM, number of visits to the primary care team, presence of comorbidities (i.e., hyper-
tension, dyslipidemia, and diabetic retinopathy), eGFR value, albumin/creatinine ratio,
and smoking in primary prevention. For the analyses of those in secondary prevention,
subjects were also matched for previous macrovascular diseases. Matched groups (male
versus female group) were performed (1:1) using the one-to-one nearest neighbor algorithm
(with a caliper of 0.1 of the SD of the propensity score on the logit scale) and no replacement.
To evaluate PSM quality, we assessed the balance in covariates comparing the absolute
difference before and after the matching procedure.
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2.4. Statistical Analysis

We summarized data as the mean (standard deviation) for continuous variables
and number (percentage) for categorical variables by groups. To assess the association
between clinical variables and gender, we computed the absolute difference in the means or
proportions (Dif) between groups, and we estimated their 95% confidence interval (95% CI).
To assess the magnitude of the gender differences, we calculated the relative percentage
difference (rDif) between groups. Dif was calculated by subtracting the mean or proportion
for women from the mean or proportion for men, and rDif was calculated as the absolute
difference divided by the reference value (mean or proportion value of men) multiplied by
100. We performed graphical analyses with smoothing line plots to evaluate whether the
potential differences remained over all age ranges. We performed a complete-case analysis
excluding missing information for each quantitative variable. All analyses were performed
using the R free software environment for statistical computing (v3.5.1) and the “MatchlIt”
library for the PSM [19].

3. Results

A total of 343,969 patients with T2DM were identified in the database. After the
matching procedure, there were 70,453 subjects in each primary prevention group and
19,593 in each secondary prevention group (Figure 1). Baseline characteristics in these
populations were well balanced (Figures S1 and S2).

T2DM cases in 2013 (SIDIAP)
1= 343,969

¥

=1 visit at primary Health care last ycar

n=7316,750
v

Secondary prevention Primary prevention
=1 previous cardiovascular event No cardiovascular event
Pre-matching Pre-matching
n=74994 n=241,756
v !
Matched variables: Matched variables:
— Age, DM duration — Age, DM duration
— CV risk factors (smoking, — CVrisk factors
hypertension, (smoking, hypertension,
dyslipidemia) dyslipidemia)
—  Glomerular filtration and —  Glomerular tiltration
albumin creatinine ratio and albumin creatining
— Diabetic retinopathy ratio
— Number of visits at — Diabelic retinopathy
primary Health care — Number of visits at
— Previous macravascular primary Health care
discasc
! |
Post-matching Post-matching
17 =739.186 n = 140,906
| Secondary prevention group analysis | | Primary prevention group analysis |
| @ n—19,593 | | o n—19593 | % n—70453 | | 2 n—70453 |

Figure 1. Flow chart of the propensity score matching procedure.
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3.1. Primary Prevention

The baseline characteristics of the matched women and men in primary prevention are
shown in Table 1. The mean age of the overall population was 66.2 years (SD = 12.2), and
the mean duration of diabetes 7.1 years (SD = 5.4) years. Dyslipidemia was present in 52.3%
of the patients, hypertension was present in 66.7% of the patients, diabetic retinopathy was
present in 6.3% of the patients, and renal impairment was present in 15.9% of the patients.

Table 1. Baseline characteristics of matched women and men with T2DM in primary prevention by

gender.
Variable N Subijects Women N Subijects Men Dif 95% CI
Age (years), mean + SD * 70,453 66.57 = 12.22 70,453 65.88 £ 12.20 0.69  0.63 0.75
Diabetes duration (years), 7.10 £ 5.40 701+£534 009 007 012
mean + SD *
Number of visits, mean £ SD ** 6.39 + 4.66 6.18 +5.08 0.21 0.19 0.24
Smoking habit, n (%) * 69,001 69,119
Nonsmoker 51,753 (75.00) 51,118 (73.96) 1.04 067 142
Smoker 7684 (11.14) 5934 (8.59) 255 229 281
Former smoker 9564 (13.86) 12,067 (17.46)  —3.60 —3.90 —3.30
BMI (kg/m?), mean + SD 48,047 31.09 + 5.80 47,287 29.34 + 4.47 175 172 178
HbA1c (%), mean + SD 54,055 7.24 £1.37 53,476 7.22 +£1.37 0.02  0.01 0.03
Dyslipidemia, 1 (%) * 70,453 37,367 (53.04) 70,453 36,264 (51.47) 157 113  2.00
Lipid profile (mg/dL), mean + SD
Total cholesterol 54,561 199.02 £+ 37.71 53,976 186.89 £37.16  12.13 1191 1235
HDL-c 49,918 53.76 +13.35 48,986 47.53 +12.15 623 615 631
LDL-c 116.10 + 32.62 110.60 +31.29 550 530 570
TGs 51,514 152.23 4 90.36 50,830 153.70 £110.82 —147 —2.09 —0.85
Hypertension, n (%) * 70,453 47,968 (68.09) 70,453 45,949 (65.22) 287 246 327
Blood Pressure (mmHg),
mean + SD 59,795 59,067
dBP 75.95 + 8.35 76.44 £ 8.62 —-049 -054 —0.44
sBP 133.83 £+ 13.25 134.86 £ 1256 —1.03 —1.10 —0.96
Diabetic retinopathy, n (%) * 70,453 4418 (6.27) 70,453 4485 (6.37) —0.10 -0.29 0.10
Renal disease, 1 (%) ** 53,782 8617 (16.02) 53,493 8409 (15.72) 030 —0.06 0.66

95% CI, 95% confidence interval; BMI, body mass index; dBP, diastolic blood pressure; HbAlc, glycated
hemoglobin; HDL-c, high-density lipoprotein cholesterol; LDL-c, low-density lipoprotein cholesterol; Dif, differ-
ence between groups; sBP, systolic blood pressure; SD, standard deviation; TGs, triglycerides. * Variables matched
between study groups. * Number of visits with the primary care team in the previous 12 months. # Renal disease,
including eGFR < 60 mL/min and/or albumin/creatinine ratio > 300 mg/g.

In this primary prevention population, women had higher BMI than men
(Dif = 1.75 kg /m?; 95% CI = 1.7 to 1.8) but similar values of HbAlc (Dif = 0.02%; 95% CI = 0.01
to 0.03) and BP (dBP Dif = —0.49 mmHg; 95% CI= —0.5 to —0.4 and sBP Dif = —1.03 mmHg;
95% CI = —1.1 to 0.9). Although the plasmatic TG concentration was comparable be-
tween genders, total cholesterol, HDL-c, and LDL-c were higher in women than men
(Dif =12.13 mg/dL, 95% CI = 11.9 to 12.3; Dif = 6.23, 95% CI = 6.1-6.3; Dif = 5.50 mg/dL,
95% CI = 5.3 to 5.7, respectively). Moreover, this sex-difference in total cholesterol and
LDL-c was observed across all age ranges (Figure 2A).
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Figure 2. Smoothing line charts with changes in LDL-c, total cholesterol, and statin treatment
across age in subjects on primary prevention (A) and secondary prevention (B) by gender (LDL-c,
low-density lipoprotein cholesterol).
Differences by gender in the pharmacological management of T2DM and degree of
CVREF control are shown in Table 2 and Figure 3. As for lipid control, statins were more
frequently prescribed to women (rDif = 4.7%; Figure 3A). Regarding BP treatment, the
prescription of diuretics, beta-blockers, and two antihypertensive drugs was substantially
higher in women relative to men (rDif = 16.5%, 10.3%, and 8.1%, respectively). Lastly,
women received antiplatelet therapy less often than men (rDif = —15.0%).
Table 2. Pharmacological treatment and cardiovascular risk factor control in matched women and
men with T2DM in primary prevention by gender.
Variable N Subijects Women N Subjects Men Dif (95% CI)
Lipid-lowering treatment, n (%) * 37,367 36,264
Statins 34,933 (93.49) 32,374 (89.27) 4.22 (3.91/4.52)
Other 4653 (12.45) 6430 (17.73) —5.28 (—5.69/ —4.87)
Antihypertensive treatment, n (%) t 47 968 45,949
ACEI/ARBII 38,757 (80.80) 39,492 (85.95)  —5.15 (—5.54/ —4.76)
CCBs 13,477 (28.10) 14,352 (31.23)  —3.13 (—3.60/—2.68)
Beta-blockers 9893 (20.62) 8586 (18.69) 1.93 (1.53/2.34)
Diuretics 31,429 (65.52) 25,836 (56.23) 9.29 (8.80/9.79)
Other 2570 (5.36) 4054 (8.82) —3.46 (—3.69/—-3.24)
Number of drugs
1 16,124 (33.61) 16,404 (35.70)  —2.09 (—2.61/—1.57)
2 18,593 (38.76) 16,479 (35.86) 2.90 (2.40/3.40)
>3 13,251 (27.62) 13,066 (28.44)  —0.82 (—1.27/—0.35)
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Table 2. Cont.

Variable N Subjects Women N Subjects Men Dif (95% CI)
Antiplatelet therapy, 7 (%) 70,453 14,993 (21.28) 70,453 17,645 (25.05)  —3.77 (—4.12/—3.41)
Target CVRF achievement, 1 (%)
BP < 130/80 mmHg 59,795 20,442 (34.19) 59,067 18,558 (31.42) 2.77 (2.32/3.22)
BP < 140/90 mmHg 44,555 (74.51) 42,955 (72.72) 1.79 (1.38/2.21)
LDL-c < 130 mg/dL 49,918 34,707 (69.53) 48,986 36,831 (75.19) —5.66 (—6.14/—5.18)
LDL-c <100 mg/dL 16,661 (33.38) 19,213 (39.22) —5.84 (—6.35/—5.34)
HbA1lc, % 54,055 53,476
<7 30,262 (55.98) 30,152 (56.38) —0.40 (—0.91/0.11)
<8 43,269 (80.05) 42,767 (79.97) 0.08 (—0.32/0.47)
>8 10,786 (19.95) 10,709 (20.03) —0.08 (—0.47/0.32)
HbAlc < 7%, BP < 140/90 mmHg,
LDL-c <130 mg/dL 43,956 13,173 (29.97) 42,788 13,863 (32.40) —2.43 (—2.96/—1.90)
< 7% <
HbAle < 7%, BP < 140/90 mmHg, 5935 (13.50) 6787 (15.86)  —2.36 (—2.74/—1.98)

LDL-c < 100 mg/dL

95% CI, 95% confidence interval; ACEI/ARBII, angiotensin-converting enzyme inhibitors/angiotensin II receptor
blockers; BP, blood pressure; CCB, calcium channel blockers; CVRE, cardiovascular risk factor; HbAlc, glycated
hemoglobin; LDL-c, low-density lipoprotein cholesterol; Dif, difference between groups. * Lipid-lowering
treatment, proportion data calculated on the basis of those with dyslipidemia. * Antihypertensive treatment,
proportion data calculated on the basis of those with hypertension.

The proportion of women who achieved BP target levels was greater in women for
both the <130/80 mmHg and the <140/90 mmHg goals (rDif = 8.8% and 2.5%, respec-
tively). Despite women being more frequently treated with statins than men, fewer women
attained the LDL-c < 130 and <100 mg/dL thresholds relative to men (rDif = —7.5%
and rDif = —14.8%, respectively) (Figure 3B). Regarding glycemic control, the gender
differences in the proportion of subjects below the HbAlc < 7 and 8% target was negli-
gible (rDif = —0.7% and 0.1%, respectively). Lastly, the combined achievement of HbAlc,
BP, and LDL-c goals was poorest in women relative to men (rDif = —7.4% for LDL-c
target < 130 mg/dL and rDif = —14.9% for target < 100 mg/dL).

3.2. Secondary Prevention

Baseline characteristics of the matched women and men with T2DM in secondary
prevention are shown in Table 3. Overall, subjects were 74.9 years old (SD = 9.9) with a
mean diabetes duration of 9.3 years (SD = 6.4). A significant proportion of patients had
dyslipidemia (78.8%), and almost all had hypertension (92.6%). Moreover, 11.7% and 35.6%
of subjects presented diabetic retinopathy and renal impairment, respectively. Regarding
macrovascular diseases, CAD was the most common prior complication (59.9%), followed
by cerebrovascular disease (37.6%) and PAD (13.9%).
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Table 3. Baseline characteristics of matched women and men with T2DM in secondary prevention

by gender.
Variable N Subijects Women N Subijects Men Dif 95% CI
Age (years), mean + SD * 19,593 75.39 +9.99 19,593 74.38 £9.73 1.01 0.91 1.11
Diabetes duration (years), 9.41 + 6.50 919+627 022 016 029
mean + SD *
Number of visits, mean £ SD ** 8.58 +5.99 8.34 + 6.45 0.24 0.03 0.30
Smoking habit, n (%) * 19,324 19,342
Nonsmoker 16,389 (84.81) 16,230 (83.91) 090 0.26 1.54
Smoker 958 (4.96) 740 (3.83) 113 0.79 1.48
Former smoker 1977 (10.23) 2372 (12.26) —2.03 —-257 —1.50
BMI (kg/m?), mean 4 SD 13,022 30.52 4+ 5.65 13,181 28.83 +4.22 1.69 1.63 1.75
HbA1c (%), mean 4+ SD 14,738 7.31 £1.35 14,494 7.20 £ 1.29 0.11 0.10 0.13
Dyslipidemia, 1 (%) * 19,593 15,046 (76.79) 19,593 15,814 (80.71)  —3.92 —4.67 —3.17
Lipid profile (mg/dL), mean + SD
Total cholesterol 15,142 180.71 £ 39.53 14,914 163.82 £35.82 16.89 1646 17.32
HDL-c 13,854 50.87 + 12.94 13,772 4510 + 11.77 577 562 592
LDL-c 100.16 £ 32.80 91.74 + 29.62 842  8.05 8.79
TGs 14,339 152.88 £ 87.11 14,128 14154 £92.12  11.34 1030 12.38
Hypertension, n (%) * 19,593 18,113 (92.45) 19,593 18,152 (92.65) —020 —0.64 0.24
Blood pressure (mmHg),
mean + SD 17,381 17,326
dBP 72.15 £+ 8.85 71.62 + 8.76 053 044 062
sBP 134.84 £+ 14.51 133.84 £13.69 1.00 0.85 1.15
Diabetic retinopathy, n (%) * 19,593 2330 (11.89) 19,593 2254 (11.50) 039 —-016 095
Renal disease, 1 (%) ** 15,067 5456 (36.21) 14,969 5223 (34.89) 1.32  0.255 2.384
Macrovascular disease, n (%) * 19,593 19,593
CAD 11,512 (58.76) 11,942 (60.95) —2.19 -312 -—1.27
Cerebrovascular disease 7532 (38.44) 7199 (36.74) 1.70 0.79 2.61
PAD 3512 (17.92) 3881 (19.81) -189 —-258 —1.19
>2 macrovascular complications 2771 (14.14) 3157 (16.11) -197 -253 —-1.35

95% CI, 95% confidence interval; BMI, body mass index; CAD, coronary artery disease; dBP, diastolic blood
pressure; Dif, difference of means between groups; HbAlc, glycated hemoglobin; HDL-c, high-density lipoprotein
cholesterol; LDL-c, low-density lipoprotein cholesterol; PAD, peripheral artery disease; rDif, relative percentage
difference between sexes; sBP, systolic blood pressure; SD, standard deviation; TGs, triglycerides. * Variables
matched between study groups. * Number of visits with the primary care team in the previous 12 months. $ Renal
disease, including eGFR < 60 mL/min and/or albumin/creatinine ratio > 300 mg/g.

Similar to what was observed in primary prevention patients, women had higher
BMI than men (Dif = 1.69 kg/m?, 95% CI = 1.6 to 1.8) but there were no clinically signif-
icant differences in HbAlc levels (Dif = 0.11%, 95% CI = 0.09 to 0.1) and BP values (dBP
Dif = 0.53 mmHg, 95% CI = 0.4 to 0.6; sBP Dif = 1.00 mmHg, 95% CI = 0.9 to 1.1). Regarding
the lipid profile, TG levels in women were comparable to those observed in primary pre-
vention while they were considerably lower in men, which widened the difference between
genders (Dif = 11.34 mg/dL; 95% CI = 10.3 to 12.4). All other parameters, such as total
cholesterol, HDL-c, and LDL-c were lower than those observed in primary prevention sub-
jects, particularly in men, and all substantially higher among women (Dif = 16.89 mg/dL;
95% CI = 16.5 to 17.3; Dif = 5.77, 95% CI = 5.6 to 5.9; Dif = 8.42 mg/dL; 95% CI = 8.1
to 8.8, respectively). As shown in Figure 2B, these higher total cholesterol and LDL-c
levels in women were observed from 40 years onward and persisted in all age groups. In
comparison, values in men progressively decreased until around 80 years of age.

Differences by gender in the pharmacological management of T2DM and degree of
CVREF control are shown in Table 4 and Figure 4. The proportion of patients prescribed
statins was similar between genders (rDif = —0.5%), but treatment with diuretics and three
antihypertensive drugs was more frequent in women relative to men (rDif = 18.5% and
rDif = 5.3%, respectively) (Figure 4A). Moreover, women received less often antiplatelet and
anticoagulant therapy (rDif = —5.7% and —4.0%, respectively). Although the proportion of
patients treated with glucose-lowering drugs was similar between groups (rDif = —1%),
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women were less often prescribed one or more oral antidiabetic drugs (OAD) than men
(rDif = —3.8% for one and —18.6% for more than one OAD). Moreover, women were more
frequently treated with either insulin alone (rDif = 19.6%) or combined with one or more
OAD (rDif =32.2% with one OAD and 8.2% with more than one OAD).

Table 4. Pharmacological treatment and cardiovascular risk factor control of matched women and

men with T2DM in secondary prevention by gender.

Variable N Subijects Women N Subjects Men Dif (95% CI)
Lipid-lowering treatment, n (%) * 15,046 15,814
Statins 14,592 (96.98) 15,407 (97.43) —0.45 (—0.75/-0.14)
Other 1952 (12.97) 2185 (13.82) —0.85(—1.53/—-0.16)
Antihypertensive treatment, n (%) t 18,113 18,152
ACEI/ARBII 14,549 (80.32) 14,581 (80.33) —0.01 (—0.75/0.75)
CCB 7584 (41.87) 7427 (40.92) 0.95 (—0.03/1.93)
Betablockers 9314 (51.42) 9850 (54.26) —2.84 (—3.84/—1.85)
Diuretics 12,805 (70.70) 10,831 (59.67) 11.03 (10.10/11.95)
Other 1988 (10.98) 2867 (15.79) —4.81(—5.42/—4.22)
Number of drugs
1 3037 (16.77) 3400 (18.73) —1.96 (—2.67/—1.26)
2 5652 (31.20) 5779 (31.84) —0.64 (—1.54/0.28)
>3 9424 (52.03) 8973 (49.43) 2.60 (1.60/3.59)
Antiplatelet therapy, n (%) 19,593 15,203 (77.59) 19,593 16,127 (82.31) —4.72 (—5.45/—3.99)
Anticoagulant therapy, n (%) 19,593 2895 (14.78) 19,593 3018 (15.40) —0.62 (—1.23/0.03)
Diabetes treatment, n (%) 16,896 17,066
OAD
1 6220 (36.81) 6528 (38.25) —1.44 (—2.44/-0.44)
>1 4093 (24.22) 5076 (29.74) —5.52 (—6.41/—4.63)
Insulin and 1 OAD 2893 (17.12) 2210 (12.95) 4.17 (3.48/4.87)
Insulin and combined OAD 1532 (9.07) 1430 (8.38) 0.69 (0.17/1.21)
Insulin 2158 (12.77) 1822 (10.68) 2.09 (1.48/2.71)
Target CVRF achievement, 1 (%)
BP < 130/80 mmHg 17,381 6228 (35.83) 17,326 6666 (38.47) —2.64 (—3.62/—1.66)
BP < 140/90 mmHg 12,372 (71.18) 12,840 (74.11) —2.93(—3.82/-2.04)
LDL-c < 100 mg/dL 13,854 7669 (55.36) 13,772 9161 (66.52) —11.16 (—12.31/—-10.02)
LDL-c <70 mg/dL 2245 (16.20) 3087 (22.42) —6.22 (—7.07/—5.35)
LDL-c <55 mg/dL 762 (5.50) 1068 (7.75) —2.25(—2.74/-1.77)
HbAlc, % 14,738 14,494
<7 7634 (51.80) 7905 (54.54) —2.74 (—3.88/—1.60)
<8 11,391 (77.29) 11,607 (80.08) —2.79 (—3.68/—1.90)
>8 3347 (22.71) 2887 (19.92) 2.79 (1.90/3.68)
HbAlc < 7%, BP < 140/90 mmHg,
LDL-c <100 mg/dL 12,365 2593 (20.97) 12,239 3275 (26.76) —5.79 (—6.82/—4.76)
HbAlc < 7%, BP < 140/90 mmHg,
LDL-c < 70 mg/dL 767 (6.20) 1083 (8.85) —2.65 (—3.20/—2.09)
HbAlc < 7%, BP < 140/90 mmHg,
LDL-c < 55 mg/dL 262 (2.12) 379 (3.10) —0.98 (—1.28/—-0.67)
Statin treatment and LDL
cholesterol target, 1 (%) 13,854 13,772
LDL-c < 100 mg/dL and statins 6500 (46.92) 7897 (57.34) —10.42 (—11.60/—9.24)
LDL-c < 100 mg/dL and no statins 1014 (7.32) 1090 (7.91) —0.59 (—1.13/-0.06)
LDL-c > 100 mg/dL and statins 4223 (30.48) 3168 (23.00) 7.48 (6.46/8.50)
LDL-c > 100 mg/dL and no statins 2117 (15.28) 1617 (11.74) 3.54 (2.79/4.29)

95% CI, 95% confidence interval; ACEI/ARBII, angiotensin-converting enzyme inhibitors/angiotensin II receptor
blockers; BP, blood pressure; CCB, calcium channel blockers; CVREF, cardiovascular risk factor; Dif, difference
between groups; HbAlc, glycated hemoglobin; LDL-c, low-density lipoprotein cholesterol; OAD, oral antidiabetic
drug; rDif, relative percentage difference between sexes. * Lipid-lowering treatment, proportion data calculated
on the basis of those with dyslipidemia.  Antihypertensive treatment, proportion data calculated on the basis of
those with hypertension.
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Figure 4. Plot of the relative percentage difference between genders for treatments prescribed (A)
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Despite women receiving more intensive antihypertensive treatment, they achieved
BP control less frequently than men, either at the <130/80 mmHg or at the <140/90 mmHg
goal (rDif = —6.9% and rDif = —4%, respectively) (Figure 4B). Although the proportion
of patients prescribed lipid-lowering treatments was similar between sexes, the targets
LDL < 100 mg/dL and <70 mg/dL were less often reached among women (rDif = —16.8%
and rDif = —27.7%). Regarding glycemic goals, women showed slightly worse control
relative to men (rDif = —5.0% for HbAlc < 7% and —3.5% for HbAlc < 8%). In accordance,
the combined target goals of glycemia (HbAlc < 7%), blood pressure (BP < 140/90 mmHg),
and LDL-c were less frequently achieved by women than men (rDif = —21.6% for
LDL-c < 100 mg/dL and rDif = —29.9% for LDL-c < 70 mg/dL).

4. Discussion

The results of this propensity score-matched analysis in patients with T2DM showed
that both genders exhibited comparable BP and HbAlc levels, but women had higher BMI
and a significantly poorer lipid profile than men. Moreover, there were sex disparities in
treatment prescription. Women were more frequently above recommended treatment goals,
particularly LDL-c, and the worst overall CVRF control was more pronounced in secondary
prevention patients.

The disparities in baseline characteristics between groups were observed in both the
primary and secondary prevention cohorts and agree with previous observational studies
conducted in Spain and other international large cohort studies assessing sex differences
in T2DM risk and management [2,9-12,20]. Indeed, it has been estimated that women
have a BMI nearly 2 kg/m? higher than men at T2DM diagnosis despite similar levels
of HbAlc [21,22]. This discrepancy has mainly been attributed to the physiological fat
distribution in women, which is characterized by more subcutaneous fat mass and less
liver and visceral fat, in addition to greater glucose sensitivity compared with men [20].
Thus, women need to gain more weight and accumulate adiposity to establish a diagnosis
of diabetes, which extends the prediabetes state with a result of impairment of CVRF [23].

In our study, women had a worse overall lipid profile relative to men, mainly from
approximately 40 years onward. These results agree with recent studies reporting that
women with T2DM, particularly after menopause, have higher total cholesterol, LDL-c,
and HDL-c than men with T2DM [19,24]. This disparity would lead to a more atherogenic
lipid and proinflammatory profile in women with T2DM, in turn linked with an increased
cardiometabolic risk [25].

Most notably, our findings confirm inequalities between genders in the pharmacologi-
cal treatment of T2DM and the ability to reach guideline-recommended targets [2]. The
unfavorable lipid profile and difficulties in reaching LDL-c levels below treatment goals
among T2DM women regardless of statin treatment are well documented [10,12,19,26].
Although the prescription of statins in our study was slightly more frequent in women in
primary prevention and used at similar rates in both genders in secondary prevention, a
considerably higher proportion of women were not able to reach the corresponding LDL-c
targets relative to men in either condition. One explanation for this disparity could be
that women are less likely to receive high-intensity statins than men [27,28]. Other factors
may interfere, such as an inadequate adherence to statins (estimated to be 10% greater in
women than in men [29]), worse tolerance to this drug class, and less likelihood than men
to believe that statins are safe or effective [28].

Although there are divergences in the literature, most studies reported no differ-
ences between sexes regarding HbAlc control [2]. Our findings show that the degree
of glycemic control was similar in both groups in primary prevention, but it was a little
worse among women in secondary prevention. However, women were more likely to be
prescribed insulin, alone or in combination. A large population-based study conducted
in 415,294 Italian patients with T2DM reported that insulin was more frequently used in
women than men when off the HbAlc target [26]. Moreover, that study found a wider
use of diuretics in women than men and a slightly higher likelihood of reaching the BP
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target < 130/80 mmHg [26]. We also found that women received more intense antihyper-
tensive treatment, particularly diuretics, but they were more frequently on BP target only
in the case of primary prevention. This agrees with a previous study conducted in our
population [10], but contrasts two observational studies conducted in the Netherlands,
where stratified analyses found no gender differences in the percentage of patients with
or without CVD receiving antihypertensive medication and attaining BP control [20,30].
The discrepancy between studies may be more related to sociodemographic factors than
sex-specific differences. For instance, one of the Dutch studies found that women with
lower educational level had a higher likelihood of receiving antihypertensive medication
when systolic BP > 140 mmHg and were at a higher CVD risk than men [20].

As aresult of the suboptimal management of individual CVRF among women (particu-
larly LDL-c levels in primary prevention, and LDL-c and BP levels in secondary prevention),
the simultaneous attainment of glucose, lipid, and BP recommended goals was considerably
less satisfactory among women even when more intensely treated than men. It has been
reported that this gap in CV risk burden is due to the existence of additive factors beyond
biological dissimilarities, such as lifestyle, cultural and/or socioeconomic factors, and
physician biases [2]. For instance, physical activity levels are lower in women with T2DM
than their male counterparts [31], and men were more successful in reducing and maintain-
ing weight than women in most studies [32]. Furthermore, there is still a widespread belief
among health professionals that CVD is more prevalent in men, leading to underestima-
tion of the problem among women and, consequently, to undertreatment [23]. Moreover,
the intensified multifactorial treatment approach, including nonpharmacological (lifestyle
recommendations and close monitoring of laboratory and clinical parameters) and pharma-
cological treatment, have demonstrated a remarkable benefit for reducing the risk of major
cardiovascular events (MACEs) and mortality in high-risk diabetic kidney disease [33]

The main strength of this study is the use of real-world data from a large dataset of
primary healthcare services in Catalonia that includes urban and rural areas. Moreover, we
used a propensity score matching method to homogenize the sample with a satisfactory
reduction in absolute differences of potential confounding variables between genders after
the matching procedure. Some studies examined the performance of several methods using
PSM for the estimation of different measures of association, showing that the PSM approach
estimates with less bias than other regression techniques [34-36]. However, the findings
of this study must be seen in light of some limitations. Firstly, the cross-sectional design
did not allow establishing a causal relationship between the variables. Secondly, we had
no data on variables known to contribute to the observed sex dimorphism in diabetes risk
and outcome, such as psychosocial risk factors (e.g., socioeconomic status, social support,
or educational level) or health behavior (e.g., diet, physical activity, alcohol consumption).
Thirdly, we had no data on the doses of the prescribed drugs and whether there were
any contraindications (allergies, comorbidities, etc.) that could partially explain gender
differences in the disease management. Moreover, we could not assess adherence to the
prescribed medications, which may have partly contributed to the observed disparity in
CVREF control between sexes. Fourthly, it is not known which comes first, the specific
laboratory result (total cholesterol, LDL-c, HDL-c, TGs, and HbAlc) or the particular drug
prescription. However, this bias would be present in both groups. Moreover, we did not
use the CV risk classification from the 2019 ESC/EASD Guidelines (i.e., moderate, high,
or very high CV risk) as the data used predated this recommendation, and the applicable
stratification at that time was the requirement of primary vs. secondary prevention. A
large population-based study conducted on 373,185 type 2 diabetic subjects in Catalonia
reported that at least 50% of them were at very high risk of CV events according to
ESC/EASD 2019 classification, and approximately 26% presented with previous CVD [37].
This figure is similar to the proportion of subjects with prior CVD that we included in the
secondary prevention group in our study (21.8%). However, categorizing and treating
patients according to their CV risk as per the new recommendations will probably provide
a more comprehensive and tailored T2DM management than if we only consider the
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primary/secondary approach [38]. Lastly, we cannot discard that the physician’s sex might
have somehow influenced the patient’s assessment and care.

5. Conclusions

It is essential that, in the process of care, healthcare professionals, from nurses to physi-
cians and researchers, know and consider that CVD is not only a male issue. Inequalities in
the management and control of CVRF in women with T2DM may contribute to an increased
risk of CVD compared with men. While more research is needed to elucidate the causes of
these inequalities, there is a need to implement gender-sensitive strategies to minimize the
existing treatment gap. These should include more stringent follow-up implementing an
intensified multifactorial treatment approach to achieve optimal risk factor management
and educational programs for healthcare professionals and patients to give visibility and
cope with gender disparities.

Supplementary Materials: The following supporting information can be downloaded at https://
www.mdpi.com/article/10.3390/jem11082196/s1: Figure S1. Absolute differences between patients
with T2DM according gender in primary prevention (DaysDM, days since type 2 diabetes mellitus di-
agnosis; Smoke: n/d, smoking status not known; ExSmoke, former smoker; HTA, hypertension; DSL,
dyslipidemia; Nvis_m, number of visits done in primary healthcare last year; FG_cat62, glomerular
filtration rate < 15 mL/min; FG_cat63, glomerular filtration rate 15-30 mL/min; FG_cat64, glomeru-
lar filtration rate 31-44 mL/min; FG_cat65, glomerular filtration rate 45-59 mL/min; FG_cat69,
glomerular filtration rate > 60 mL/min; QAC_cat2, urinary albumin creatinine ratio < 30 mg/g;
QAC_cat3, urinary albumin creatinine ratio 30-300 mg/g; QAC_cat4, urinary albumin creatinine
ratio > 300 mg/g; RD, diabetic retinopathy); Figure S2. Absolute differences between patients with
T2DM according gender in secondary prevention (DaysDM, days since type 2 diabetes mellitus diag-
nosis; Smoke: n/d, smoking status not known; ExSmoke, former smoker; HTA, hypertension; DSL,
dyslipidemia; Nvis_m, number of visits done in primary healthcare last year; FG_cat62, glomerular
filtration rate < 15 mL/min; FG_cat63, glomerular filtration rate 15-30 mL/min; FG_cat64, glomeru-
lar filtration rate 31-44 mL/min; FG_cat65, glomerular filtration rate 45-59 mL/min; FG_cat69,
glomerular filtration rate > 60 mL/min; QAC_cat2, urinary albumin creatinine ratio < 30 mg/g;
QAC_cat3, urinary albumin creatinine ratio 30-300 mg/g; QAC_cat4, urinary albumin creatinine
ratio > 300 mg/g; RD, diabetic retinopathy; artper, peripheral artery disease; ci, coronary disease; avc,
cerebrovascular disease; ic, heart failure).
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Error in Figure

In the original publication [1], there was a mistake in Figure 2. This presents smoothing

line charts with changes in LDL-c, total cholesterol, and statin treatment across age in
subjects on primary prevention (A) and secondary prevention (B) by gender (LDL-c, low-
density lipoprotein cholesterol) as published. The mistake was that primary prevention
(A) and secondary prevention (B) erroneously show the same chart. The corrected Figure 2
is as follows: Smoothing line charts with changes in LDL-c, total cholesterol, and statin
treatment across age in subjects on primary prevention (A) and secondary prevention (B)
by gender (LDL-c, low-density lipoprotein cholesterol). This is shown below.

>

LDL-c (mg/dL)

——

Total cholesterol

Statins treatment (Prop: Yes)

Primary prevention B8 Secondary prevention
1409 | 1204
1304 i g, 1104
1204 | ¢ 1004
3
o4 | 2 o0
J
30 50 70 20 30 50 70 90
Age (Years) Age (Years)
1 g210
2104 | 2200
| E
2004 | B190
w
— i § 180
y £ 170
804 | ®160
¥ v v v ° v v v v
30 50 70 90 30 50 70 90
Age (Years) § Age (Years)
» -
08 | Gos]
034 | o064
| =1
0.04 ; g 04
0.34 | 2°2]
| 2004
r M T T . ’g T T v T
30 50 70 90 a 30 50 70 20
Age (Years) Age (Years)
=== Male == Female == Male == Female

Figure 2. Smoothing line charts with changes in LDL-c, total cholesterol, and statin treatment

across age in subjects on primary prevention (A) and secondary prevention (B) by gender (LDL-c,
low-density lipoprotein cholesterol).
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9.2. Article 2: Caracteristiques cliniques i grau de control
dels factors de risc cardiovascular en pacients de recent

diagnostic de diabetis tipus 2 a Catalunya.
Frontiers in Endocrinology

Anna Ramirez-Morros, Josep Franch-Nadal, Jordi Real, Queralt Miro-
Catalina, Magdalena Bundd, Bogdan Vlacho, Didac Mauricio. Clinical
characteristics and degree of cardiovascular risk factor control in patients
with newly-diagnosed type 2 diabetes in Catalonia. Front Endocrinol
(Lausanne). 2024 Feb 8:15:1339879. doi: 10.3389/fendo.2024.1339879.
eCollection 2024.

Resum:

Per coneixer les diferéncies en les caracteristiques cliniques, i del grau
de control glucémic i control dels FRCV entre dones i homes amb DM2 a
I'inici de la diabetis, juntament amb qualsevol canvi un any després del
diagnostic, es van incloure pacients més grans de 30 anys de recent
diagnostic de DM2, amb una antiguitat minima d’1 any al Sistema per al

Desenvolupament de la Investigacié en Atencié Primaria (SIDIAP).

Es va dissenyar un estudi observacional de base poblacional d’'una cohort
retrospectiva a partir de dades obtingudes del SIDIAP. Es van incloure
13.629 persones recentment diagnosticades de DM2 a Catalunya durant
I'any 2017, i se’n va fer un seguiment retrospectiu durant 'any 2018. Es
van avaluar les diferéncies entre sexes de les caracteristiques basals i el
grau de control dels FRCV en el moment inicial, i a 'any del diagnostic,
calculant diferéncies absolutes de mitjanes o proporcions. Per mesurar
els canvis durant el primer any després del diagnostic en el grau de
control dels FRCV, es van estimar les diferéncies percentuals per cada

individu.
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Les dones en el moment del diagnostic de DM2 eren meés grans i tenien
un IMC més alt que els homes. En canvi, els homes eren més
frequentment fumadors i consumien més alcohol que les dones. El perfil
lipidic (colesterol total i c-LDL) era més desfavorable en les dones que en
els homes amb una diferéncia de 10 mg/dL i 7 mg/dL, respectivament.
De manera contraria, el control glucemic era millor en les dones en el
moment del diagnostic. La proporcié d’assoliment dels objectius lipidics
va ser inferior en les dones que en els homes, principalment a I'any del
diagnostic, tant en situacié de prevencioé primaria (LDL<100mg/dL; 20,9%
dones vs. 28,2% homes) com en situacié de prevencié secundaria
(LDL<70mg/dL; 12,6% dones vs. 20,9% homes). A més, en les dones hi
havia una menor prescripcié d’estatines i antiagregants plaquetaris,
especialment un any després del diagnostic. Els canvis percentuals en
I'assoliment dels FRCV al cap d'un any del diagnostic van ser
significativament inferiors en les dones que en els homes. En els que no
tenien malaltia CV previa, quant a deixar de fumar (reduccié d’1,8% en
les dones vs. 3,8% en els homes), millora del control glucémic (19,5% en
les dones vs. 27,8% en els homes), i assoliment del colesterol
LDL<100mg/dL (11,2% en les dones vs. 14,6% en els homes). En els que
ja tenien antecedents de malaltia CV, quant a deixar de fumar (reduccio
d’1,7% en les dones, i 4,5% en els homes), i en 'assoliment del colesterol
LDL<70mg/dL (6,5% en les dones, i 13,1% en els homes).

En conclusid, I'estudi mostra que existeixen diferéncies entre homes i
dones en els FRCV i el seu control a I'inici de la DM2, especialment en
prevencié primaria. La proporcié de dones que assolien I'objectiu de c-
LDL era significativament menor que en homes. I, en el primer any des
del diagnostic, el control dels FRCV (tabac, HbA1c i c-LDL) va millorar de

forma significativa en els homes en comparacié amb les dones.
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Introduction: Women with type 2 diabetes mellitus (T2DM) face a greater risk of
cardiovascular disease (CVD) and encounter challenges in managing
cardiovascular risk factors (CVRF); however, limited data are available in
individuals with newlydiagnosed T2DM.

Methods: This study aimed to examine differences between women and men at
the onset of T2DM in terms of clinical characteristics, glycaemic status, and CVRF
management. This was a retrospective cohort study including subjects with
newly-diagnosed T2DM from the System for the Development of Research in
Primary Care (SIDIAP) database in Catalonia (Spain). Sex differences (Dif) were
assessed at baseline and 1l-year post-diagnosis, by calculating the absolute
difference of means or proportions.

Results: A total of 13,629 subjects with newly-diagnosed T2DM were analyzed.
Women were older and had a higher BMI than men. At baseline, women had
higher total cholesterol [Dif (95%Cl) 10 mg/dL (9.1/10.8)] and low-density
lipoprotein cholesterol (LDL-c) [Dif (95%Cl) 7 mg/dL (6.3/7.7)], while men had
higher rates of smoking and alcohol intake. Lipid target achievement was lower in
women, in both primary prevention (LDL-c < 100 mg/dL) [Dif (95%Cl) -7.3 mg/dL
(-10.5/-4.1)] and secondary prevention (LDL-c < 70 mg/dL) [Dif (95%Cl) -8.3 mg/
dL (-17.3/0.7)], along with lower statin and antiplatelet prescriptions, especially
one year after diagnosis. Changes in clinical and laboratory data one year post-
diagnosis revealed that, in the primary prevention group, men experienced
greater improvements in total cholesterol, LDL-c and triglycerides, while
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women had less success in achieving CVRF control targets compared to men.
Additionally, cardiovascular events, such as coronary artery disease and
peripheral artery disease increased more in men than in women within the first
year of diagnosis, especially in primary prevention subjects.

Conclusion: Differences between men and women CVRF are already apparent at
the onset of T2DM, particularly in primary prevention, with notable differences in
lipid profile and target level attainment.

KEYWORDS

sex, gender, type 2 diabetes, newly diagnosis, cardiovascular risk factor

1 Introduction

The global estimation of diabetes among adults aged 20-79 years
is projected to increase from 536.6 million people in 2021 to 783.2
million people in 2045 with a predicted expenditure of USD 1,054
billion, which represents an increase of 9.1% compared to that of
2021 (1). Additionally, diabetes-related mortality in 2021 represented
12.2% of global deaths from all causes in people aged 20-79 years.
Diabetes-associated deaths among women are reported to be much
higher than in men, especially after the age of 60-70 years (2).

Prospective studies and meta-analysis have shown that women
with diabetes have a higher risk of cardiovascular disease (CVD)
than men in comparison with their non-diabetic counterparts (3-
7), and have greater difficulty in achieving the therapeutic targets of
cardiovascular risk factor (CVRF) control, especially lipid control
(8-11). An Italian study attempted to establish the precise time at
which excess risk begins in women. Their findings revealed that
excess risk of acute myocardial infarction and major cardiovascular
events started earlier (46 years), and lasted over the age of 85 years,
while ‘risk-windows’ started later and had a shorter duration for
congestive heart failure (56-65 years) and ischemic stroke (66-75
years) (12).

Most studies have been conducted with prevalent cases of
diabetes and have not described the sex differences at the onset of
type 2 diabetes mellitus (T2DM). Available data is scarce regarding
sex differences in prediabetes, the prelude to diabetes, and in people
with newly-diagnosed T2DM. Regarding CVRFs, conversion from
prediabetes to diabetes has been shown to be associated with an
increased body mass index (BMI), fasting insulin, triglycerides
(TGs) and blood pressure (BP), and lower high-density
lipoprotein cholesterol (HDL-c), differences that were greater in
women than men (13, 14). The Coronary Artery Risk Development
in Young Adults (CARDIA) study, a longitudinal observational
cohort study done in the US metropolitan communities, found that
CVREF worsened more rapidly after the development of T2DM in
women than in men, but they did not find differences between
women and men before diabetes (15). However, it should be noted
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that the proportion of those in the cohort who developed diabetes
was small. Overall, to our knowledge, no studies have evaluated the
differences between men and women in a large cohort at the onset
of T2DM. For this reason, this study sought to describe the clinical
characteristics, the degree of glycaemic control and cardiovascular
risk factor control at the onset on T2DM, together with any changes
1 year post-diagnosis, in a population-based cohort of newly-
diagnosed subjects with T2DM in Catalonia (Spain).

2 Materials and methods

2.1 Study design

This was a retrospective population-based cohort study. The
data were sourced from the Information System for the
Development of Research in Primary Care (SIDIAP) database, a
large and comprehensive clinical database that is available for
research purposes using the ECAP software information system
(16). The SIDIAP database captures pseudo-anonymized data from
electronic medical records pertaining to individuals who are
registered with the primary healthcare centres of the Institut
Catala de la Salut (ICS), the largest healthcare provider in
Catalonia (Spain), encompassing about 80% of the Catalan
population (5.8 million people).

The study was performed using data extracted from the
database covering the period of January 1%, 2017 to December
31%, 2018. We included all subjects with a first diagnosis of T2DM,
defined as the presence of the diagnostic ICD-10 (International
Classification of Diseases 10) codes E11 and E14, during 2017 and
followed up during 2018. To be included, subjects had to have been
in the SIDIAP database for at least 365 days prior to the diagnosis of
diabetes and be aged over 30 years. The exclusion criteria were a
previous diagnosis of any type of diabetes mellitus and previous
prescription of glucose-lowering drugs. The cut-off dates for the
analysis were at the onset of diabetes and 1 year after the onset of
diabetes. To assess the magnitude of change in clinical variables and
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in CVREF targets only those with baseline and 1-year post diagnosis
data were included in these analyses.

The study was approved by the Ethics Committee of the
Primary Healthcare University Research Institute (IDIAP) Jordi
Gol (P22-207), Barcelona.

2.2 Study variables

The variables included in the study were: age, sex, smoking
habit, alcohol use (high-risk alcohol use was defined as the
consumption of 21 alcohol units/week in men and 14 units/week
in women), BMI, blood glucose level, glycated hemoglobin
(HbA1lc), estimated glomerular filtration rate (eGFR) with the
CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration)
formula, lipid profile including total cholesterol, high-density
lipoprotein cholesterol (HDL-c), low-density lipoprotein
cholesterol (LDL-c) and triglycerides (TGs), blood pressure (BP)
(diastolic [dBP] and systolic ([sBP]), hypertension and
dyslipidaemia (defined by the ICD-10 diagnostic code
[hypertension 110-13, 115, dyslipidaemia E78] and/or a record of
lipid-lowering or antihypertensive drug treatment, respectively).
Chronic kidney disease was defined as eGFR <60mL/min and/or
albumin/creatinine ratio >30mg/g according to the Kidney Disease:
Improving Global Outcomes (KDIGO) CKD Work Group
guidelines (17).

CV risk was measured using the SCORE2-Diabetes, a new
algorithm developed to predict 10-year risk of CVD in individuals
with T2DM and without prior history of CVD (risk categories are
based on age group (5 year) from 40 to 70 years old) (18). For those
with previous CVD, diagnostic codes for macrovascular disease
were collected, including coronary artery disease (CAD; ICD-10
codes 120-124), cerebrovascular disease (ICD-10 codes 163, 164,
G45, G46) and peripheral artery disease (PAD; ICD-10 code 173.9).
New events of these diagnostic codes occurring during the first year
after T2DM onset were also collected for all subjects. Variables of
glucose-lowering, lipid-lowering, anti-hypertensive and antiplatelet
treatments were also included. For antidiabetic treatment,
“baseline” was at 3 months after diagnosis to give enough time
for the establishment of prescribed drugs in the first instance.
Targets for CVRF control were established in accordance with the
European Society of Cardiology (ESC) guidelines (HbAlc < 7%, BP
< 140/85 mmHg, LDL-c < 100 mg/dL for those at high CV risk and
LDL-c < 70mg/dL for those at very high CV risk) (19).

2.3 Statistical analysis

Continuous variables were expressed by mean and standard
deviation and categorical variables as frequency and percentage. To
evaluate the association between clinical variables and sex, the
absolute difference between women and men in the means or
proportions (Dif) and their 95% confidence interval (95% CI)
were calculated. To evaluate changes from baseline to 1-year after,
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we estimated the percentage difference ((final value-initial value)/
initial value*100) for each individual for each of the continuous
variables, and we described the values with mean and standard
deviation according to sex. To assess the normality of continuous
variables, this study used skewness and kurtosis (20-22). Typically,
an absolute skewness value greater than 3 and a kurtosis value
greater than 10 may indicate a potential issue with normality. West
etal. (23) suggested that the absolute value of skewness and kurtosis
should not be greater than 2 and 7. The t-test contrast was used to
assess whether there were differences in the percentile changes
between sexes. For the categorical variables, the number and
percentage of subjects who improved their CVRF control was
calculated. We used the chi-square test to analyze if there were
differences between sexes since all expected frequencies were higher
than 5. An improvement of CVRF was assumed if targets were not
achieved at baseline but were achieved 1-year post-diagnosis. A p-
value <0.05 was considered to be statistically significant and all
contrasts were two-tailed. All analyses were performed using R free
software environment for statistical computing (v3.5.1).

3 Results
3.1 Baseline characteristics

A total of 19,253 incident cases of T2DM were identified in the
SIDIAP database, of which 13,629 subjects (5,795 women and 7,834
men) were included in the study i.e. subjects with a new diagnosis of
T2DM, 230 years old, with at least 1 year of data in the SIDIAP
database (Figure 1).

The baseline characteristics and sex differences of the
population are shown in Table 1. The mean age was 63.4 + 13.2
years, with a majority in the middle-aged and older age groups.
Women had a higher mean age at the onset of T2DM compared to
men (65.8 vs. 63.4 years), with a notable difference in the proportion
of subjects over 75 years diagnosed with T2DM (26.2% vs 16.0%).
Overall, 21.8% of subjects were smokers, while just over half were
teetotallers. Smoking and alcohol consumption were significantly
higher in men than in women. Nearly twice as many men were
smokers or former smokers (65.7% vs. 27.7%) compared to women,
while women were more likely to be teetotallers (76.9% vs. 42.6%).
Most individuals were either overweight (33.1%) or obese (58.7%).
Women had a mean BMI 1.4 points higher than men (32.6 kg/m*
vs. 31.2 kg/m?®), with the greatest difference in the proportion of
subjects in the >35 kg/m* range (31.1% vs 20.1%).

Mean glucose and glycosylated hemoglobin levels were
significantly lower in women. Dyslipidaemia was present in 52%
of the population, with most lipid profile parameters higher in
women except for TGs (total cholesterol, 212.8 vs. 202.8 mg/dL;
HDL-c, 52.8 vs. 45.5 mg/dL; LDL-c, 127.7 vs. 120.7 mg/dL).
Hypertension was present in 62.2% of individuals; it was slightly
more prevalent in women (64.9% vs. 60.3%), although women had a
1.8-point lower mean systolic BP and a 1.9-point lower mean
diastolic BP. Overall, the proportion of individuals with chronic
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FIGURE 1

(2017)
n=19,253

T2DM incident cases in SIDIAP

Age 230 years old
n=19,115

10.3389/fendo.2024.1339879

Excluded

— Type 1 diabetes (n=15)

— Previous antidiabetic treatment (n=4,735)
— Time in SIDIAP <365 days (n=736)

n=13,629

Included in the analysis

Q n=5,795

d n=7,834

Flow chart of the sample selection. T2DM, type 2 diabetes mellitus; SIDIAP, Information System for the Development of Research in Primary Care.

TABLE 1 Baseline characteristics of incident T2DM.

Variable n Total n Women n Men Dif (95%Cl)
Age (years), mean + SD 13,629 63.4 +13.2 5,795 65.8 + 135 7,834 61.7 £ 12.8 4.1 (3.9/4.3)
Age group (years), n (%) 13,629 5,795 7,834
30 - <50 2,279 (16.7) 774 (13.4) 1505 (19.2) -5.8 (-7.1/-4.6)
50 - <65 5,164 (37.9) 1,934 (33.4) 3,230 (41.2) -7.8 (-9.7/-6.0)
65 - <75 3,418 (25.1) 1,571 (27.1) 1,847 (23.6) 3.5 (1.9/5.1)
>75 2,768 (20.3) 1,516 (26.2) 1,252 (16.0) 10.2 (8.7/11.7)
Smoking habit, n (%) 12,751 5,470 7,281
Smoker 2,780 (21.8) 796 (14.6) 1,954 (27.3) 127 (-14.2/-11.2)
Former smoker 3,515 (27.6) 718 (13.1) 2,797 (38.4) -25.3 (-26.8/-23.8)
Alcohol use, n (%) 7,736 3,333 4,403
Teetotal 4,436 (57.3) 2,562 (76.9) 1,874 (42.6) 34.3 (31.8/36.8)
Low Risk 3,017 (39.0) 745 (22.4) 2,272 (51.6) -29.3 (-31.8/-26.7)
High Risk 283 (3.7) 26 (0.8) 257 (5.8) -5.1 (-5.6/-4.5)
BMI (kg/mz), mean + SD 7,666 31855 3,385 32.6 £6.0 4,281 31251 1.4 (1.3/1.6)
BMI range (kg/m?), n (%) 7,666 3,385 4,281
<25 629 (8.2) 266 (7.9) 363 (8.5) -0.6 (-1.9/0.6)
25-<30 2,540 (33.1) 962 (28.4) 1,578 (36.9) -8.4 (-11.0/-5.9)
30-<35 2,584 (33.7) 1,104 (32.6) 1,480 (34.6) 2.0 (-4.6/0.7)
(Continued)
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Variable n Total n Women n Men Dif (95%Cl)
>35 1,913 (25.0) 1,053 (31.1) 860 (20.1) 11.0 (8.7/13.3)
Glucose (mg/dL), mean + SD 11,359 153.5 + 54.3 5,001 146.8 + 46.8 6,358 158.7 £ 59.1 -11.9 (-12.8/-10.9)
HbAIc (%), mean = SD 8,150 71%15 3,620 6912 4,530 73+ 16 0.3 (-0.4/-0.3)
Lipids
Total-c (mg/dL), mean + SD 11,022 207.3 + 44.8 4,880 212.8 +42.1 6,142 202.8 + 46.3 10.0 (9.1/10.8)
HDL-c (mg/dL), mean + SD 9,960 48.8 £12.5 4,401 52.8 £12.7 5,559 455+ 114 7.3 (7.1/7.6)
LDL-c (mg/dL), mean * SD 8,981 123.9 + 35.1 4,108 127.7 + 34.8 4,873 120.7 £ 35.0 7.0 (6.3/7.7)
TGs (mg/dL), mean + SD 10,209 195.4 + 165.6 4,495 175.2 + 118.1 5,714 211.3 £193.5 -36.1 (-39.1/-33.1)
Dyslipidemia, n (%) 13,629 7,090 (52.0) 5,795 3,156 (54.5) 7,834 3,934 (50.2) 4.2 (2.3/6.1)
Blood pressure
sBP (mmHg), mean + SD 10,206 134.4 £ 153 4,449 133.4 £ 153 5,757 1352 £ 152 -1.8 (-2.1/-1.5)
dBP (mmHg), mean + SD 10,206 79.0 £ 10.7 4,449 78.0 £ 103 5,757 79.8 £ 10.9 1.9 (-2.1/-1.7)
Hypertension, n (%) 13,629 8,480 (62.2) 5,795 3,760 (64.9) 7,834 4,720 (60.3) 4.6 (2.8/6.5)
Chronic kidney disease, n (%) 11,282 1,845 (16.4) 4,978 869 (17.5) 6,304 976 (15.5) 2.0 (0.5/3.4)
eGFR (mL/min), mean + SD 11,243 792 £ 149 4,963 78.0 £ 15.7 6,280 80.2 + 14.2 -2.2 (-2.5/-1.9)
Score2-Diabetes (%), mean + SD 4,369 112 £52 2,004 9.6 +4.2 2,365 126 £ 55 -3.0 (-3.2/-2.9)
Age 40-<45 years 211 62+42 83 41+28 128 75+ 44 -3.4 (-3.5/-3.3)
Age 45-<50 years 410 79+52 144 55+3.6 266 92 %55 -3.7 (-3.9/-3.6)
Age 50-<55 years 537 89 +56 217 6.6 +3.8 320 10.5 £ 6.0 -3.8 (-4.0/-3.7)
Age 55-<59 years 656 94 +43 270 74 +33 386 10.8 £ 4.3 -3.4 (-3.5/-3.2)
Age 60-<64 years 713 109 £ 4.2 295 8729 418 125+ 43 -3.8 (-4.0/-3.7)
Age 65-<69 years 785 12.0 £ 39 394 99 +25 391 14.1 + 4.0 -4.1 (-4.2/-4.0)
Macrovascular disease, n (%) 13,629 2,087 (15.3) 5,795 636 (11.0) 7,834 1,451 (18.5) -7.5 (-8.7/-6.4)
CAD 2,087 1,168 (56.0) 636 295 (46.4) 1,451 873 (60.2) -13.8 (-20.9/-6.7)
Cerebrovascular disease 2,087 799 (38.3) 636 336 (52.8) 1,451 463 (31.9) 20.9 (14.1/27.7)
PAD 2,087 383 (18.4) 636 65 (10.2) 1,451 318 (21.9) “11.7 (-16.4/-7.0)

Dif, difference between groups; SD, standard deviation; BMI, body mass index; HbAlc, glycated hemoglobin; Total-c, total cholesterol; HDL-c, high density lipoprotein cholesterol; LDL-c, low
density lipoprotein cholesterol; TGs, triglycerides; sBP, systolic blood pressure; dBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; CAD, coronary artery disease; PAD,
peripheral artery disease; NIAD, noninsulin antidiabetic drug. All comparisons were significant except for BMI range < 25kg/m?, BMI range 30-<35kg/m* and Combined NIAD.

kidney disease at the time of T2DM diagnosis was 16.4%, and this
was higher in women (17.5%) than in men (15.5%). Mean eGFR,
although within normal range, was somewhat lower in women than
in men (78.0 mL/min vs 80.2 mL/min). Previous CVD was present
in 15.3% of the cohort with a significant predominance in men
(18.5% vs 11%). Men were more likely to have CAD (60.2% vs
46.4%) and PAD (21.9% vs 10.2%), while women were more likely
to have cerebrovascular disease (52.8% vs 31.9%). As expected, CV
risk, measured using the Score2DM, increased with age, particularly
in those over 65, but was lower in women across all age ranges
(ranging from 4.1 to 9.9 in women and from 7.5 to 14.1 in men).
The baseline characteristics were also analyzed separately for
subjects in primary prevention (i.e. subjects without a CVD
condition when diagnosed with T2DM) (Supplementary Table 1)
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and for the subjects in secondary prevention (i.e. in subjects with an
existing CVD condition at T2DM onset) (Supplementary Table 2),
showing similar results to the whole population.

3.2 Glucose control

The antidiabetic treatments at baseline (i.e 3 months after
diagnosis) and at 1-year post-diagnosis are shown in Table 2. The
majority of subjects did not receive any treatment within 3 months of
diagnosis, with 61.4% of women and 56.8% of men not taking any
medications. After 1 year of diagnosis, a similar situation persisted, with
57.8% of women and 55.6% of men not taking any medications.
Around 33% were prescribed non-insulin antidiabetic drugs (NIAD),
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TABLE 2 Antidiabetic treatment during the first year of T2DM by sex.

Baselines 1 year post-diagnosis
Variable n Men Dif (95%Cl) n Men Dif (95%Cl)
Antidiabetic treatment, n (%) 5,795 7,834 5,795 7,834

No treatment 3,560 (61.4) 4,449 (56.8) = 4.6 (2.8/6.5)* 3,349 (57.8) 4,356 (55.6) | 2.2 (0.3/4.1)*
NIAD 1,819 (31.4) 2,676 (34.2) | -2.8 (-4.5/-1.0)* 2,072 (35.8) 2,857 (36.5) | -0.7 (-2.5/1.1)
Combined NIAD 191 (3.3) 292 (3.7) -0.4 (-1.0/0.1) 196 (3.4) 362 (4.6) 1.2 (-1.8/-0.7)*
NIAD&Insulin 111 (1.9) 222 (2.8) -0.9 (-1.3/-0.5)* 81 (1.4) 145 (1.9) -0.5 (-0.8/-0.1)*
Insulin 114 (2.0) 195 (2.5) -0.5 (-0.9/-0.1)* 97 (1.7) 114 (1.5) 0.2 (-0.2/0.6)

Dif, difference between groups; NIAD, noninsulin antidiabetic drug. $Baseline for antidiabetic treatment is at 3 months after diabetes diagnosis. *Significant comparisons.

increasing up to 35% after 1 year of diagnosis. Other treatments like
combined NIAD or insulin were less common but slightly more
frequent in men. Changes in prescription patterns were observed
over the year following diagnosis, with a decrease in sex differences
in medication usage in almost every treatment group.

3.3 Cardiovascular risk factor control

As the management of CV risk factors may differ between
primary and secondary prevention, an approach from this
perspective was adopted.

3.3.1 Primary prevention

Lipid-lowering and anti-hypertensive drug usage for incident
T2DM cases without previous CVD were examined (Table 3). For
subjects with dyslipidaemia, statins were the primary treatment,
mainly in women (51.6% vs. 43.3%), followed by fibrates mainly in
men (12.3% vs. 5.9%). After one year, statin use increased in men.
Subjects with hypertension were frequently treated with renin-
angiotensin-aldosterone system (RAAS) blockers, especially in
men (68% vs. 64.7%), while diuretic treatment was more common
in women (62.6% vs. 48.6%). After one year, the use of RAAS
blockers increased in men, while diuretic use decreased in
both groups.

The proportion of subjects achieving CVRF control targets was
assessed in those having laboratory test results for both the baseline
and 1-year follow-up periods. Target achievement rates for HbAlc
and BP were higher in women, while men had better achievement
for LDL-c levels. Over the year, men improved their HbAlc and BP
targets, reducing the sex differences. Target LDL-c levels were less
frequently achieved in women compared to men, both at baseline
and, most remarkably, one year after diagnosis, increasing the sex
differences [LDL-c<100mg/dL: baseline, Dif (95%CI) -3.6 (-6.3/-
0.9); 1 year, Dif (95%CI) -7.3 (-10.5/-4.1)].

Changes from baseline at 1 year after diagnosis in clinical and
laboratory data among women and among men are shown in
Figure 2 and Supplementary Table 3. Significant changes from
baseline were observed for all parameters. Changes in total
cholesterol and LDL-c were more substantial in men, with a greater
mean percentage decrease compared to women for both (Total-c:
-5.5% vs. -2.6%, p<0.001; LDL-c: -4.2% vs. -2.2%, p=0.004).
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Changes in CVRF targets are shown in Figure 3 and
Supplementary Table 3. After 1-year post-diagnosis, women had
less success than men in achieving most CVRF targets, including
quitting smoking (1.8% vs. 3.8%, p<0.001), improving glycaemic
control (19.5% vs. 27.8%, p<0.001), and reaching LDL-c<100mg/dL
(11.2% vs. 14.6%, p<0.001).

3.3.2 Secondary prevention

Drug treatments for the control of lipids and BP in those with
previous CVD are presented in Table 4. Statins and ezetimibe were
the most commonly prescribed lipid-lowering treatments. While
there were no significant differences in statin use at baseline
between men and women, differences were observed 1 year after
diagnosis, (78.2% in women vs 84.5% in men; difference: 6.3%).
RAAS blockers were the most commonly used BP-lowering
treatment in both sexes, with no significant differences at both time
points. Diuretics were more frequently prescribed in women than in
men, especially at baseline, with an 18.3% difference. Antiplatelet
therapy was more frequently prescribed in men than in women,
particularly 1 year after diagnosis, with a 10.9% difference.

In the assessment of subjects achieving HbAlc, BP, and lipid
targets at baseline and 1-year post-diagnosis (for those having the
lab test value in both periods), no statistically significant differences
were found, although men had a notable better achievement of
LDL-c<70 mg/dL, particularly 1-year post-diagnosis (difference of
-8.3%), compared to women.

Changes from baseline at 1 year after diagnosis in clinical and
laboratory data are shown in Supplementary Table 4 and Figure 4.
The mean percentage change was similar across all variables
between the groups, with the most notable change being in
glycated hemoglobin, although without statistically significant
differences. Changes in CVRF targets are depicted in Figure 5 and
shown in Supplementary Table 4. Men showed a greater change in
smoking status compared to women (4.5% vs. 1.7%; p=0.002), and
the mean percentage change in LDL-c<70 mg/dL was significantly
higher in men than in women (13.1% vs. 6.5%; p=0.003).

3.4 Cardiovascular events

CV events occurring within the first year of diagnosis were
measured (Table 5). In primary prevention subjects, events such as
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TABLE 3 Pharmacological treatment and cardiovascular risk factor control of incident cases of T2DM in primary prevention by sex.

Baseline 1 year post-diagnosis
. Men ol Women n Men Dif (95%Cl)
Variable (95%Cl)
Lipid-lowering treatment, n (%) 2,646 2,756 2,816 3,052
P Gy | S2aeLoy 54 Gy 200267
Ezetimibe 40 (1.5) 33(1.2) 0.3 (-0.2/0.9) 44 (1.6) 43 (1.4) 0.2 (-0.4/0.7)
Fibrates 155 (5.9) 338 (123)  -6.4 (-8.1/-4.7)* 165 (5.9) 352 (11.5)  -5.6 (-7.2/-4.2)*
Statins & Ezetimibe 31 (1.2) 26 (0.9) 0.3 (-0.2/0.7) 32 (1.1) 27 (0.9) 0.2 (-0.2/0.7)
Anti-hypertensive treatment,
n (0)% 3,193 3,446 3,310 3,712
RAAS blocker (ACEI or ARBII) fé(f:) fgﬁ) 33 (-62/-04)" ?62238) ?65965) 47 75120y
CCBs 665 (20.8) 734 (213)  -0.5 (-2.8/1.9) 629 (19.0) 796 (21.4) 2.4 (-4.7/-0.2)*
Beta-blockers 701 (22.0) 657 (19.1) 2.9 (0.6/5.2)* 700 (21.1) 702 (18.9) 2.2 (0.0/4.4)*
9 wo | 559 iy 240505
RAAS blocker & CCB 512 (16.0) 607 (17.6)  -1.6 (-3.7/0.5) 461 (13.9) 651 (17.5)  -3.6 (-5.6/-1.7)*
RAAS blocker & Diuretic (1:;565) (1;;5:) 63 (3.1/9.3)" (lfls(?) (1;3;4;;) 47 (18/76)
Target CVRF achievement, n (%)
2,577 1752 2,743 1573 10.6 (7.1/14.2)* | 2,577 2089 2,743 2172 1.9 (-0.8/4.6)
HbAlc < 7% (68.0) (57.4) (81.1) (79.2)
BP < 140/85 mmHg 3,380 (1;2;85) 3,770 (1;;4_175) 9.1 (6.4/11.8)* 3,380 :;fj) 3,770 2;?65) 7.6 (4.7/10.4)*
7.3 (-10.5/-
LDL-c < 100 mg/dL 2491 | 410 (165) | 2,507 | 503 (20.1) | -3.6 (-6.3/-0.9)* | 2,491 | 521 (20.9) 2507 = 708 (28.2) 1)
LDL-c < 70 mg/dL 2,491 | 48 (1.9) 2,507 | 79 (3.2) 1.3 (-2.0/-0.4)* | 2,491 | 73 (2.9) 2,507 | 98 (3.9) -1.0 (-1.9/-0.0)*

Dif, difference between groups; RAAS, renin-angiotensin-aldosterone system; ACEI, angiotensin converting enzyme inhibitors; ARBII, angiotensin II receptor blockers; CCB, calcium channel
blocker; CVREF, cardiovascular risk factors; HbAlc, glycated haemoglobin; BP, blood pressure; LDL cholesterol, low density lipoprotein cholesterol. $Lipid-lowering and anti-hypertensive
treatment, proportion data are calculated based on those with dyslipidaemia and hypertension respectively. *Significant comparisons.

CAD and PAD significantly increased in men compared to women
(CAD: 1% vs. 0.6%, p=0.027; PAD: 0.7% vs. 0.4%, p=0.012). In
secondary prevention subjects, the most common events were CAD
(54% in men and 4.7% in women; p=0.492) in both men and
women. No statistically significant differences were observed
between sexes for any of the CV events.

4 Discussion

This study describes the clinical characteristics, degree of
control of CVRFs and their change 1 year after diagnosis
according to sex in a large population-based cohort of 13,629
subjects with newly-diagnosed T2DM in Catalonia (Spain). To
our knowledge, this is the only large population-based study
addressing this topic in southern Europe. Only a few studies have
included newly diagnosed T2DM as the primary study population
(24-26), and far fewer have done so differentiating by sex (27-29)
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particularly with the main objective of describing men and women
at onset of T2DM (15, 30).

Of the total number of subjects with newly-diagnosed T2DM,
the proportion of men was higher than that of women. Women
were older than men, evenly distributed in the age ranges from 50
years onwards. The distribution among men was higher in the age
range 50-65 years. In agreement with our results, the incidence of
T2DM has been reported to be higher in men than in women and in
the oldest age groups according to studies in Europe (31, 32) and
Spain (33). In secondary prevention subjects, the age at the onset of
diabetes was higher, which is evident because CVD develops at
older ages (34).

Men were more frequently smokers and former smokers than
women, especially in secondary prevention. The role of smoking in
CV morbidity and mortality is widely known (35-37) but it has also
been associated with an increased risk of T2DM. The pooled relative
risk (RR) of T2DM has been reported to be 1.37 for current
smoking and 1.14 for former smoking (38).
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Several sex differences in baseline characteristics were observed.
We found a higher BMI in women at time of diagnosis. It has been
estimated that women have a BMI 1.8 kg/m> higher than men at
T2DM diagnosis despite similar levels of HbAlc (39). This variance
has been primarily linked to sex-specific physiological differences in
fat distribution. Notably, women exhibit a distinctive fat
distribution characterized by a higher proportion of subcutaneous
fat mass and comparatively lower levels of liver and visceral fat
content. This favorable pattern changes after post-menopause,
when the fat distribution in women transition from a gynoid
pattern to an android pattern accompanied by an increase in
cardiometabolic risk (40). In parallel, women also tend to display
heightened glucose sensitivity in comparison to men (41). A
possible consequence of these sex-specific metabolic nuances is
that women require a greater weight gain and adiposity
accumulation to meet the diagnostic criteria for T2DM. This
phenomenon contributes to an extended duration of the
prediabetes state in women, where an elevated presence of CV
risk factors is evident (42).

In accordance, we observed a poorer lipid profile in women
than in men, especially in total cholesterol and LDL-c but not in
HDL and TGs. Several studies report similar results in baseline
characteristics of prediabetes or newly-diagnosed T2DM subjects
(28, 43, 44), and emphasize the more adverse changes in
cardiometabolic risk factors in women as a continuous process in
the transition from normoglycemia to diabetes (45, 46). Women
could potentially face prolonged exposure to hyperglycemia or an
inadequate state of glucose levels, leading to heightened vascular
damage and increases in CVRFs (47-49). Otherwise, women had
lower mean glucose and HbAIc levels than men which may suggest

10.3389/fendo.2024.1339879

a better insulin sensitivity pattern in women especially before
developing TDM2 (50, 51). This is consistent with the baseline
characteristics in different studies with prediabetes or newly-
diagnosed T2DM subjects (27, 28, 44, 52, 53). In line with this,
the DECODE Study group found that impaired fasting glucose was
more common in men whereas impaired glucose tolerance was
higher in women. As a consequence, diabetes may go undiagnosed,
especially in females, as the fasting glucose determination alone is
the standard method for diagnosis (54).

Regarding the control of CVRF and its management, differences
were observed between sexes, most notably in primary prevention
subjects. The achievement of HbAlc < 7% was higher in women
than in men, both at baseline and after 1 year, but the differences
between the sexes were higher at baseline than thereafter. A higher
proportion of women did not receive antidiabetic treatment at
baseline, although after 1 year, the prescription of the antidiabetic
drugs was similar between groups. Similarly, BP < 140/90 mmHg
was better achieved in women than in men and there were no major
differences in anti-hypertensive treatment with the exception of
diuretics, which were mostly prescribed in women. The use of
thiazide diuretics has been associated with an increased risk of
developing T2DM as opposed to RAAS blocker use that seems to
reduce the risk of T2DM (55).

By contrast, the attainment of LDL-c < 100 mg/dL was worse in
women at baseline and even worse 1 year after diagnosis. Statins
were more frequently prescribed in women, but the frequency of
statin prescription in men 1 year after diagnosis was considerably
higher. It should be noted that statins have been reported to
increase the risk of T2DM. Factors associated with this effect of
statins are the type of statin, the dose and the potency (56).

Primary prevention
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Percentage change at 1 year post-diagnosis in clinical characteristics in primary prevention subjects. dBP (mmHg), diastolic blood pressure; sBP
(mmHg), systolic blood pressure; Total-c (mg/dL), total cholesterol; LDL-c (mg/dL), low density lipoprotein cholesterol; TGs (mg/dL), triglycerides;

*p<0.01; **p<0.001.
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Targets - Primary prevention
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Variables
FIGURE 3
Percentage change at 1 year post-diagnosis in cardiovascular risk factor targets in primary prevention subjects. HbAlc, glycated haemoglobin; BP,
blood pressure; LDL-c, low density lipoprotein cholesterol; **p<0.001.

TABLE 4 Pharmacological treatment and cardiovascular risk factor control of incident cases of T2DM in secondary prevention by sex.

Baseline 1 year post diagnosis
Variable Men Dif (95%Cl) Women n Men Dif (95%Cl)
Lipid-lowering treatment, n (%)% 510 1,178 522 1,218
Statins 422 (82.7) z;;if) -4.3 (-9.4/0.9) 408 (78.2) Zéf:) -6.3 (-12.0/-0.7)*
Ezetimibe 36 (7.1) 140 (11.9) | -4.8 (-8.8/-0.9)* 42 (8.0) 145 (119)  -3.9 (-7.9/0.2)
Fibrates 10 (2.0) 79 (6.7) -4.7 (-7.0/-2.5)* 13 (2.5) 71 (5.8) -33 (-5.6/-1.1)*
Statins & Ezetimibe 34 (6.7) 133 (11.3) | -4.6 (-8.5/-0.8)* 40 (7.7) 135 (11.1) | -3.4 (-7.2/04)
I4?r(l('cyi—)}iltyper’censive treatment, 567 1274 575 1307
Ori‘?{‘;:’kxker (ACEI 386 (68.1) 893 (70.1) | -2.0 (-9.1/5.0) 353 (61.4) 841 (64.3) | -2.9 (-10.4/4.5)
CCBs 166 (29.3) 383 (30.1) | -0.8 (-7.8/6.2) 149 (25.9) 348 (26.6)  -0.7 (-7.2/5.8)
Beta-blockers 266 (46.9) 675 (53.0) | -6.1 (-14.0/1.9) 264 (45.9) 685 (52.4)  -6.5 (-14.3/1.3)
Diuretic 378 (66.7) 616 (48.4) | 18.3 (10.6/26.0)* 339 (59.0) 571 (43.7) 153 (7.6/23.0)*
RAAS blocker & CCB 134 (23.6) 297 (23.3) | 0.3 (-5.9/6.6) 114 (19.8) 258 (19.7) 0.1 (-5.5/5.7)
RAAS blocker & Diuretic 295 (52.0) 503 (39.5) | 12.5 (4.8/20.3)* 243 (42.3) 428 (32.7) 9.6 (2.2/16.9)*
Antiplatelet therapy, n (%) 636 | 393 (618) 1451 :;:71) _1296)(*-14'52/- 636 s 1451 e :(()))f e
Target CVRF achievement, n (%)
HbAlc < 7% 302 203 (67.2) | 633 421 (66.5) | 0.7 (-11.5/12.9) 302 232(76.8) | 633 505 (79.8)  -3.0 (-12.7/6.8)
BP < 140/85 mmHg 467 | 227 (48.6) | 1,029 = 443 (43.1) | 5.5 (-3.6/14.8) 467 | 259 (555) | 1,029 = 545(53.0) | 2.5 (-6.8/11.8)
LDL-c < 70 mg/dL 293 39 (13.3) 626 | 99 (15.8) 2.5 (-10.6/5.6) 293 | 37 (12.6) 626 131 (209)  -8.3 (-17.3/0.7)

Dif, difference between groups; RAAS, renin-angiotensin-aldosterone system; ACEI, angiotensin converting enzyme inhibitors; ARBII, angiotensin II receptor blockers; CCB, calcium channel
blocker; CVRF, cardiovascular risk factor; HbAlc, glycated haemoglobin; BP, blood pressure; LDL cholesterol, low density lipoprotein cholesterol. #Lipid-lowering and anti-hypertensive
treatment, proportion data are calculated based on those with dyslipidaemia and hypertension respectively. *Significant comparisons.
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Percentage change at 1 year post-diagnosis in clinical characteristics in secondary prevention subjects. dBP (mmHg), diastolic blood pressure; sBP
(mmHg), systolic blood pressure; Total-c (mg/dL), total cholesterol; LDL-c (mg/dL), low density lipoprotein cholesterol; TGs (mg/dL), triglycerides.

It is noteworthy that when the CVRF achievement is better in
women than men at baseline (e.g. as seen for HbAlc and BP
targets), the difference between the sexes narrowed considerably
one year after diagnosis, accompanied by a greater intensification of
treatment in men. In contrast, the achievement of LDL-c target
levels was better for men at baseline and even more so 1 year post-

Targets - Secondary prevention

>

Percentage change (%)
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HbA1c<7%

Quit smoking *
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FIGURE 5

Sex
|

diagnosis i.e. the difference did not narrow over time for women.
This fact can be seen in more detail in the percentage change in
CVRF targets and also in the percentage change of clinical
characteristics where the improvement over time was higher in
men than in women (Supplementary Table 3 and 4). The reasons
why women are not seeing the same improvements as men are not

Female
Male

BP<140/85mmHg LDL-c<70mg/dL *

Percentage change at 1 year post-diagnosis in cardiovascular risk factor targets in secondary prevention subjects. HbAlc, glycated haemoglobin; BP,

blood pressure; LDL-c, low density lipoprotein cholesterol; *p<0.01.
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TABLE 5 Cardiovascular events at first year of diagnosis of incident T2DM by sex.

Variable n Women n Men p-value

Primary prevention 5,159 6,383

Events of CAD, n (%) 33 (0.6) 65 (1.0) 0.027

Events of cerebrovascular disease, n (%) 44 (0.9) 51 (0.8) 0.750

Events of PAD, n (%) 19 (0.4) 46 (0.7) 0.012
Secondary prevention 636 1,451

Events of CAD, n (%) 30 (4.7) 79 (5.4) 0.492

Events of cerebrovascular disease, n (%) 12 (1.9) 34 (2.3) 0.513

Events of PAD, n (%) 6 (0.9) 19 (1.3) 0.479

CAD, coronary artery disease; PAD, peripheral artery disease.

known, however this issue suggests that more aggressive treatment  under license. Requests to access these datasets should be directed to
would be useful in women especially in primary prevention (57,58). DM, didacmauricio@gmail.com.
The present study has some limitations. Ethnicity was not
known, and we could not differentiate the sample according to
this variable. Some residual confounders were not available in our ~ EthiCs statement
study, such as physical activity, nutritional status, sex hormones or
the use of hormone replacement therapy, which appear to play a The studies involving humans were approved by the Ethics
protective role in the onset of diabetes (59); all these factors together =~ Committee of the Primary Healthcare University Research Institute
with the socioeconomic status may have yielded somewhat different ~ (IDIAP) Jordi Gol (P22-207). The studies were conducted in
results. Observational studies and cross-sectional design do not  accordance with the local legislation and institutional requirements.
allow the establishment of causal relationships between the  Written informed consent for participation was not required from the
variables. The retrospective design of our study introduces the  participants or the participants’ legal guardians/next of kin in
possibility of selection bias, as the study draws on pre-existing  accordance with the national legislation and institutional requirements.
records rather than a prospectively designed protocol. Also, there
were no data on the doses of the prescribed drugs, on
contraindications, or on treatment adherence, which may Author contributions
influence differences in the disease management. Moreover, the
SIDIAP database may have limitations related to the accuracy and AR-M: Data curation, Formal Analysis, Investigation,
completeness of the recorded data. Lastly, the dates of the drug ~ Methodology, Project administration, Validation, Visualization,
prescription and the dates of the blood tests were unknown, and ~ Writing - original draft, Writing - review & editing,
therefore it was not possible to know which came first; however, this ~ Conceptualization. JF-N: Conceptualization, Supervision,
issue affected both groups. For future research, a controlled study  Validation, Visualization, Writing - review & editing. JR: Formal
design, including prospective data collection, could overcome many  Analysis, Methodology, Writing — review & editing. QM-C: Formal
of the above-mentioned limitations. Analysis, Writing - review & editing. MB: Writing - review &
In conclusion, this study shows that there are differences  editing, Data curation, Validation, Resources. BV: Writing — review
between men and women in CV risk factors and their control, & editing, Data curation, Validation, Resources. DM:
not only long after their diagnosis, but also at the onset of the  Conceptualization, Methodology, Supervision, Validation,
disease, especially in primary prevention. These differences are  Visualization, Writing — review & editing.
especially evident in the lipid profile and the achievement of its
targets. It is also important to note that improvements in the control
of CV risk factors over time (l-year post-diagnosis) were more Fu nding
evident in men than in women, suggesting that women might

benefit from a more aggressive treatment approach in the first year The author(s) declare that no financial support was received for
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9.3. Article 3: Experiéncies dels pacients sobre I'autocontrol
de la diabetis tipus 2 en funcid del genere: Un estudi

qualitatiu.
Patient Preference and Adherence

Anna Ramirez-Morros, Anna Berenguera, Laura Millaruelo, Pilar Buil-
Cosiales, Carmen Gdémez-Garcia, Xavier Cos-Claramunt, Luis Avila
Lachica, Sara Artola, Jose Manuel Millaruelo, Didac Mauricio, Josep
Franch-Nadal. Patient experiences of self-management in type 2 diabetes

according to gender: A qualitative study.
Resum:

Per identificar les diferéncies de génere en els coneixements, actituds i
comportaments relacionats amb el control i autocura de la DM2 en
persones ateses a l'atencio primaria, es van incloure pacients més grans
de 35 anys que tinguessin un diagnostic de DM2 de diferents equips

d’atencié primaria d’Espanya.

Es va dissenyar un estudi qualitatiu utilitzant la metodologia
fenomenologica hermenéutica (metodologia basada en descriure i
interpretar les experiéncies viscudes d'un fenomen concret) per
aprofundir en les experiéncies individuals en relacié al control i autocura
de la DM2. Els participants es van seleccionar mitjangant el mostreig de
variacid6 maxima en base al génere, edat, lloc de residéncia, tipus de
tractament, anys des del diagnostic de la DM2 i presencia/abséncia de
malaltia CV prévia. Es van incloure 111 persones amb DM2 (52 dones i
59 homes), procedents de 8 centres d’atencidé primaria distribuits en 4
regions d’Espanya: Est (Barcelona), Centre (Madrid), Nord (Pamplona i
Zumaia) i Sud (Vélez-Malaga i Malaga). Les dades es van recollir en el
centre de salut dels participants a través de dotze grups de discussio i

posteriorment es van analitzar mitjangant analisi tematica.
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Els participants eren conscients que la diabetis és una malaltia cronica,
les dones mostraven més nivells de preocupacié i dificultat d’acceptacio
del diagnostic a diferencia dels homes que es mostraven menys afectats.
El locus de control dels participants influia en la propia percepcié de la
causa de la malaltia. Les dones l'atribuien a l'estrés i a situacions
emocionals, mentre que els homes ho relacionaven més amb conductes
de risc. Les estrategies d’autocura estaven determinades per les
creences sobre la diabetis i ambdos grups tenien dificultats per aplicar
les practiques recomanades. Les diferencies de génere eren evidents en
els rols de cures, mentre que els homes rebien més suport familiar per la
seva autocura, les dones prioritzaven les necessitats familiars abans que
la seva propia cura. En termes generals, tant homes com dones estaven
satisfets amb les interaccions entre professionals i pacients, tot i que les
dones demandaven més grups de suport i els homes directrius més

clares sobre I'autocura.

En conclusio, les diferencies de genere es van observar en diferents
dimensions de les experiéncies dels pacients amb DM2, principalment
amb aspectes relacionats amb les emocions, els sentiments i 'autocura.
Les dones mostraven un major impacte emocional en el moment del
diagnostic i solien atribuir I'aparicio de la diabetis a I'estrés emocional o a
esdeveniments vitals, mentre que els homes tendien a veure el diagnostic
amb menys gravetat i 'associaven més a conductes de risc. Per altra
banda, les dones sovint tendien a prioritzar les necessitats familiars per
sobre de la seva propia cura, fet que dificulta la seva autocura, mentre
que els homes rebien més suport actiu de la familia, especialment en

aspectes com la dieta, la qual cosa en facilita la seva autocura.
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Purpose: This study aims to identify gender disparities in knowledge, attitudes and behaviors related to self-management and control
of Type 2 diabetes Mellitus (T2DM) among primary care patients. The research was conducted across multiple Spanish cities.
Patients and Methods: The study involved 8 Primary Care Centres located in four distinct regions of Spain: East (Barcelona),
Centre (Madrid), North (Pamplona and Zumaia) and South (Vélez-Malaga and Malaga). A total of 111 individuals diagnosed with
T2DM, comprising 52 women and 59 men, participated in 12 group discussions at these primary healthcare centers from February to
June 2015. Participation was voluntary, and all participants provided informed consent by signing the consent form. A qualitative
hermeneutic phenomenological study with a maximum variation sample was done. Participant profiles were defined based on gender,
age, place of residence, type of treatment, years living with T2DM and the presence or absence of a cardiovascular event. Thematic
analysis was used to analyze the data.

Results: Participants were aware that diabetes is a chronic condition, with varied levels of concern regarding the diagnosis.
Participants’ locus of control influenced their perception of the disease’s cause, with women attributing it to stress and emotional
situations, while men linked it to risky behaviors. Self-management strategies were shaped by beliefs about diabetes, with both genders
facing challenges in implementing recommended practices. Gender differences were also evident in caregiving roles, with men
receiving more family support for diet adherence, while women prioritized family needs over their self-care. Participants expressed
satisfaction with professional-patient interactions but highlighted the need for more accessible information and specialist care,
suggesting support groups for women and clear health guidelines for men.

Conclusion: Gender differences significantly influence how patients perceive and manage type 2 diabetes, with women experiencing
greater concern and care burden compared to men. Effective diabetes management requires tailored support that addresses these
gender-specific challenges. Enhancing healthcare services with clear guidelines and support groups can improve self-management
outcomes in both men and women.
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Introduction

Type 2 diabetes mellitus (T2DM) is a chronic disease that requires a lifelong commitment to complex lifestyle
adjustments. These include dietary control, maintenance of a physically active lifestyle, regular self-monitoring of
blood glucose levels, and adherence to oral and/or injectable treatments to control and prevent or delay diabetes
complications.' Cardiovascular disease is the most important complication, is a leading cause of death and disability
among people with diabetes and has a higher prevalence rate compared to their counterparts without diabetes.* Among
women, diabetes has a greater impact on cardiovascular disease than among men. It has been estimated that the relative
risk of coronary heart disease is 44% higher in women compared to men, 27% higher in stroke and 19% higher in
vascular dementia.>”’ However, despite these higher risks, women are less frequently prescribed medications aimed at
preventing cardiovascular disease.®” Existing studies indicate that gender may play an important role in disease self-

3810 55 well as differences in how men and women experience and manage diabetes.''""'?

management,

According to the existing literature, some hypotheses could explain this phenomenon. First, there is limited
representation of women in studies focused on cardiovascular disease. Second, healthcare professionals tend to assign
lower cardiovascular risk ratings to women,' an aspect that has received minimal research. Finally, there is a notable
lack of awareness among women of the importance and risks associated with cardiovascular disease, potentially
influenced by the perception that breast and cervical cancer are more pressing health concerns.'®!'*!>

Perception of the disease is considered very important, as disease severity has been shown to be associated with
patients’ perception of severity.16 Perceptions of the disease could be shaped by gender-constructed social roles and
expectations.'” The aim of this study is to identify gender differences in knowledge, attitudes, and behaviors related to
the control and self-management of T2DM in primary care patients. The study was conducted in Primary Care Centers in

different Spanish cities.

Materials and Methods
Design
This was a qualitative study, specifically adopting the Heideggerian hermeneutics phenomenological methodology,'® to
delve into individual experiences related to control and self-management of T2DM within the primary care setting. We
used an interpretive approach, aiming to understand discourses emerging from personal experiences and to identify the
social context through the exploration of language.

Study manuscript follows the consolidated criteria for reporting qualitative research (COREQ) (Supplementary Table 1).

The COREQ guide includes a reporting checklist for in-depth interviews and focus groups to promote complete and
transparent reporting and to improve the rigor, completeness and credibility of these two data collection methods. The
checklist contains 32 items with a description for each criterion and is made up of three domains: research team and
reflexivity, study design, and analysis and findings."”

Conceptual Framework

This study was guided by a conceptual framework for self- and family management of chronic conditions, developed at
Yale School of Nursing.?’ This framework includes risk and protective factors, as well as outcomes that potentially
influence individuals’ and families’ capacity to manage chronic illness. The factors and outcomes included in this
framework are categorized into four dimensions: 1) health status; 2) individual-level factors/outcomes; 3) family-related
factors/outcomes; and 4) environmental context. According to this mode, self- and family management behaviors act as
mediators between risk/protective factors and ultimate outcomes. Accordingly, health interventions can strategically
target either the modification of risk/protective factors, or shaping self- and family management behaviors.

Participant and Recruitment

Subjects with a diagnosis of T2DM and age over 35 years were recruited by their general practitioner (GP) or nurse to
participate in the study and to explain the structure and the purpose of the study. The research was conducted from
February to June 2015 in 8 Primary Care Centers from four regions of Spain: East (Barcelona), Centre (Madrid), North

1886 hetps: Patient Preference and Adherence 2024:18
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(Pamplona and Zumaia) and South (Vélez-Malaga and Malaga). Employing a theoretical sampling approach with
maximum variation strategy, participants were selected based on gender, age, place of residence, type of treatment,
years with T2DM and presence/absence of previous cardiovascular event. Thus, the eligibility criteria for the study were
to have a diagnosis of DM2, 35 years of age or older and to belong to one of the participating health centers.

Data Collection

Data were obtained through discussion groups from 7 to 13 people. In each area, 3 focus groups were set up, one with
men, one with women and one with both men and women. All groups consisted of people of different ages from 35 years
old onward, taking different treatments for diabetes and with the absence/presence of cardiovascular event. A female
moderator (AB) and a female observer (LM), both with previous experience in qualitative research, were present in all
groups. Data were collected until saturation was reached.”'

Prior to data collection, the interview guide was pilot tested with 3 individuals with T2DM who did not participate in
the study. The guide explored 10 main components: 1) Coexistence with the disease and moment of diagnosis; 2)
Knowledge about diabetes at the moment of diagnosis; 3) Communication and relationship with the health institution
(locus of control, shared responsibility, individual responsibility in self-care); 4) Adherence to treatment and medical
prescriptions, and perceived treatment benefits; 5) Coping strategies; 6) Support received/perceived; 7) States of mind
and their effect on health. Contents of emotional variability; 8) Work environment; 9) Leisure and free time; and 10)
Areas for improvement in the management of diabetes.

The dynamics of the discussion groups were designed to create a space where participants could openly share their
experiences among peers (homogeneity criteria) while fostering significant discursive variability (heterogeneity criteria).
These group sessions, held at the primary care centers to which the patients were affiliated, extended for approximately
90 to 120 minutes. Following the acquisition of informed consent, the sessions were both video and audio-recorded.
A literal and systematic transcription of the audio and video recordings was undertaken, conducted by an experienced
member of the research team. To ensure confidentiality, all data were anonymized. Additionally, observational field notes,
capturing contextual characteristics, the overall atmosphere, and pertinent non-verbal expressions, were included in the
analyses. The moderator actively recorded field notes during the focus group discussions. Data saturation was achieved in
each discussion group. The field notebook, the saturation of information and the reflexivity of the research team
regarding the entire research process are criteria of quality and rigor for qualitative studies.

Data Analysis

A thematic analysis®'

was performed based on the transcriptions®® and the moderator’s notes obtained during the
group discussions. The entire analytical process was carried out by two researchers. First of all, relevant subjects and
texts were identified; text was fragmented into units of meaning and labeled with a code. Secondly, the categories were
created by grouping the codes by similarity. This categorization was done in a mixed way, starting from the predefined
categories in the focus group script (Additional file 1) based on the self- and family management framework?® and
expanded with the themes emerged from the discussion groups. Thirdly, the entirely text was fragmented by categories
and analyzed each of them in detail. Finally, an explanatory framework with a new text was created after establishing the
relationships between categories. NVivo v10 was used for the analysis.

The findings and discrepancies were discussed with the entire research team until consensus was reached. This
consensus-seeking process (triangulation)®® is a method used in qualitative research to ensure validity. The research team
also shared the findings with a subset of 10 participants as part of the validation process. No objections were raised. This
validation process added important insights to the analysis and facilitated consensus on the interpretation of results.

Ethical Considerations

The study was conducted according to the guidelines of the Declaration of Helsinki and Good Clinical Research Practice.
Approval was granted by the Ethics and Clinical Research Committee of the Primary Care Research Institute Jordi Gol
(P14/131). Comprehensive information about the study’s objectives and procedures was communicated to all partici-
pants, and their informed consent form, including the publication of anonymous responses, was obtained before engaging
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in the group discussions. All transcripts were coded and anonymized and data were securely stored to maintain
confidentiality. The audio and video recordings will be securely deleted five years after the study’s completion, in
accordance with our data retention policy.

Results

Out of 116 subjects initially approached, 5 were excluded (1 due to the absence of diabetes and 4 for non-attendance due
to personal reasons). Consequently, the final cohort comprised 111 subjects; 52 women and 59 men. The baseline
characteristics of the included subjects are shown in Table 1. Through thematic analysis, eight categories were identified
indicating potential gender-related differences in the management and control of T2DM. These categories were: 1)
Impact of the diagnosis; 2) Attribution of responsibility; 3) Diabetes-related beliefs and self-management; 4) Emotions
and self-management; 5) Self-care and carer’ support; 6) Professional-patient interactions; 7) Sources of information and
resources; and 8) Suggestions for Improvement.

Impact of the Diagnosis
Participants demonstrated awareness that diabetes is a chronic condition with no definitive cure. Notably, there was
considerable variability in the levels of concern and assessment regarding this information. While some individuals

Table | Baseline Characteristics of the Participants

Site Groups n Gender Age Treatment type CV event
35-44y | 45-54y | 55-64y | 65-75y | No T | NIAD | | | NIAD&I
Vélez-Malaga Women’s Group 9 Female: 9 2 3 | 3 | 3 5 0 Yes: |
and Malaga Vélez Norte HC No: 8
Men’s Group 9 Male: 9 0 | 5 3 0 6 [ 2 Yes: 3
Vélez Norte HC No: 6
Mixed Group 9 Female: 3 2 3 2 2 0 8 0 | Yes: 2
Puerta Blanca HC Male: 6 No: 7
Pamplona and | Women’s Group Il | Female: 11 0 3 4 4 0 6 0 5 Yes: 3
Zumaia Azpilagafia HC No: 8
Men’s Group 12 | Male: 12 2 | 6 3 0 8 | 3 Yes: 5
Azpilagafia HC No: 7
Mixed Group 13 | Female: 6 2 0 7 4 0 9 | 3 Yes: 3
Zumaia HC Male: 7 No: 10
Madrid Women’s Group 12 | Female: 12 | 3 3 5 | 7 | 3 Yes: 4
Los Alpes HC No: 8
Men’s Group 10 | Male: 10 0 4 2 4 0 5 2 3 Yes: |
Los Alpes HC No: 9
Mixed Group 7 Female: 5 | 0 0 6 0 4 2 | Yes: 0
M? Jesus Hereza HC Male: 2 No: 7
Barcelona Women’s Group 4 Female: 4 0 0 | 3 0 4 0 0 Yes: 0
Sant Marti HC No: 4
Men’s Group 8 Male: 8 | 2 2 3 2 4 2 0 Yes: |
Sant Marti HC No: 7
Mixed Group 7 Female: 2 0 | 3 3 2 4 0 | Yes: 0
Maragall HC Men: 5 No: 7

Abbreviations: HC, healthcare centre; y, year; T, treatment; NIAD, noninsulin antidiabetic drug; |, insulin; CV, cardiovascular.
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regarded the diagnosis as a genuine life-threatening event, others perceived it as just another life occurrence devoid of
particular significance. Several participants admitted to initially denying the reality of the disease at the time of diagnosis,
revealing a shift in perspective over time as the disease progressed. Interestingly, women generally exhibited higher
levels of concern, expressing the difficulty of coming to terms with the diagnosis, whereas men appeared to be less
affected upon receiving the diagnosis.

“I felt overwhelming fear when my general practitioner informed me that I had diabetes”. (Female, 39 years old, treated with
insulin without cardiovascular disease)

“My general practitioner delivered the diagnosis in a very calm manner, leading me to believe that it was a common disease
(...). Surprisingly, my feelings have worsened over time, and I now find myself in a more challenging emotional state than at the
moment of the initial diagnosis (...). (Male, 68 years old, treated with insulin with cardiovascular disease)

It is noteworthy that, for the majority of participants, diabetes was considered a socially accepted condition.

Attribution of Responsibility

The second category pertained to participants’ locus of control, specifically whether they perceived their attitudes and
behaviors as originating from internal or external conditions, and factors contributing to the development of T2DM.
Notably, some participants, particularly women, attributed the onset of the disease to stressful and highly emotional
situations, such as the death of a loved one or admissions to the hospital.

“I lost my dad, and two years later, I was diagnosed with diabetes”. (Female, 52 years old, treated with insulin with
cardiovascular disease)

In contrast, men tended to attribute their health status to engaging in health-risk behaviors

“(...) I am paying the consequences (...)”. (Male, 35 years old, noninsulin antidiabetic drugs without cardiovascular disease)

Diabetes-Related Beliefs and Self-Management

The constructed meanings participants attributed to diabetes appeared to significantly influence their self-care strategies.
Beliefs regarding exercise, diet, and pharmacological treatment also played a role in how patients self-managed diabetes.
Some participants linked the disease to external factors, while others considered heredity and their own negligence
toward health issues. Despite being aware of the necessary steps for diabetes management, patients often found it
challenging to implement recommendations, citing age constraints and a lack of willpower. Faced with these limitations,
patients sought alternative ways to manage diabetes, often rooted in their diabetes-related beliefs and a lack of
information.

“I pass by a bakery, spot a chocolate croissant, and indulge. If I had to walk for one hour, I’ll walk for two hours to burn off the
calories (...). The philosophy is simple — ‘Poison doesn’t kill; the dosage kills.” It’s all about moderation. Overindulging is

what poses a threat”. (Female, 65 years old, insulin treatment without cardiovascular disease)
“(...) Diabetes is a disease that does not kill you (...)”. (Male, 55 years old, insulin treatment with cardiovascular disease)

These alternatives tended to justify sedentary behavior and poorly-balanced diets, hindering positive diabetes self-
management. Notably, there was no observed variability between genders in this category.

Emotions and Self-Management

We observed significant diversity in participants’ discourses, influenced by both cultural (regional) and gender factors.
Women explicitly highlighted that factor such as lack of motivation, fatigue, anxiety, and family responsibilities posed
challenges to maintaining consistent healthy behaviors.

“I can’t take on more responsibilities. I already care for my mom and my sons, and adding things like different diets and

exercise is simply impossible for me (...)”. (Female, 42 years old, noninsulin antidiabetic drugs without cardiovascular disease)
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“But since I live alone, well, I kind of sense that sometimes you’re a bit down, and you just throw everything away, what they

tell you to do (...)”. (Female, 69 years old, insulin treatment without cardiovascular disease)

Conversely, men generally emphasized that mood, motivation, and fatigue were not as critical for them. Instead, they
underscored the difficulties of balancing self-care and work responsibilities.
In women, mood was associated with conflicts and emotional distress, while for men, it was linked to stress issues.

“When I go through stress or nerves at work, call it whatever you want (.) and those days, when I take my sugar mid-morning,

instead of having 125 I have 142. (Male, 63 years old, noninsulin antidiabetic drugs without cardiovascular disease)

“When I am very stressed by work, and on top of that I have to take care of my diabetes, and (.) There are times when I send it
to hell, I'm fed up with diabetes, with work (.) Of course, because you end up desperate”. (Male, 45 years old, insulin treatment
without cardiovascular disease)

Overall, participants stressed the importance of maintaining a positive attitude towards the disease for effective self-
management. Both men and women acknowledged the impact of mood on glycemic levels. This category is closely
interconnected with the following one.

Self-Care and Carer’ Support

This category reveals significant differences and inequalities between genders in the context of caregiving. Some men
take on the role of caregivers, leading to notable distinctions in their experiences compared to women, particularly in
terms of the impact on self-care. Many men acknowledge the support of their families, with a focus on dietary plans.
They often identify their wives as “supervisors” who assist in adhering to the necessary diet and resisting food cravings.

“At times, my wife serves as a guardian, saving me from temptations”. (Male, 67 years old, noninsulin antidiabetic drugs
without cardiovascular disease)

In contrast, women with diabetes express that they are already dedicated to caring for their families. As they prioritize
family needs over their own, women frequently find themselves neglecting their dietary requirements and the necessity of
engaging in physical activity.

“I go to work in the morning, and in the afternoon, I spend time with my daughter. Obviously, I’'m not taking her for a walk”.

(Female, 40 years old with insulin treatment and cardiovascular disease)

Variability in women’s discourses emerges, with some expressing explicit awareness of the burden of caring for their
families. Those who view household chores as work and recognize their role within family networks tend to prioritize
their self-care more. On the other hand, some women, while discussing housework, see caring for others “for love” and
“as always” as their natural role as mothers or grandmothers, embracing gender-constructed expectations. These women
may be less inclined to prioritize themselves over their families’ needs. Generally, the awareness of inequities in the
distribution of household responsibilities and family care emanates more strongly from the discourse of the first group of
women.

Professional-Patient Interactions
There was significant variability in discourse concerning institutions and the difficulties associated with health service
cuts due to financial crises. Interestingly, individuals expressed contradictory opinions along the satisfaction-
dissatisfaction spectrum on this matter.

In terms of information received, participants were generally satisfied, feeling well-informed and well-cared for by
healthcare professionals. However, they hesitated to ask questions about diabetes and its emotional aspects due to
awareness of the brief consultation times and the limited availability of health professionals.

“I have a good general practitioner, but I have numerous doubts that I need to address (...) concerns about the future, my
relationships, and even aspects related to sex (...). Sometimes, the visit feels like a mere review of medical tests”. (Male, 58

years old, insulin treatment and without cardiovascular disease)
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Some patients expressed the need for additional resources to supplement the information provided during regular visits.
Additionally, they wished for information to be presented in a more accessible language, and sought easier access to
specialist care. Participants emphasized the importance of healthcare professionals maintaining a positive attitude and
encouraging patients to effectively self-manage T2DM.

“I would appreciate motivation from the nurse or general practitioner”. (Female, 38 years old, noninsulin antidiabetic drugs

without cardiovascular disease)

Conversely, a too strict approach in medical instructions or an “alarmist attitude” was perceived as counterproductive to
promoting good self-management.

Sources of Information and Resources

Participants identified close relatives and healthcare professionals as their primary sources of information. Health
education had been provided to them on certain occasions in primary care centers. Additionally, participants mentioned
utilizing other sources of information, including the Internet, friends who are physicians or endocrinologists, and fellow
individuals living with diabetes.

“I would like to know the best places to find good information”. (Female, 50 years old, insulin treatment with cardiovascular
disease)

“I need more information (.) my family doctor only showed me the results of the lab test (.) I need to know what my near future

will be (.) what will be the consequences of this (.)”. (Male, 40 years old, noninsulin treatment without cardiovascular disease)

Suggestions for Improvement

Participants offered suggestions for enhancing healthcare services for individuals living with diabetes. Women stressed
the significance of support groups for people with diabetes, as a means to promote adherence to physical activity and
provide a platform for sharing emotional experiences.

“I wish for a group like this, where I can share experiences with people who have gone through similar situations and can
understand me”. (Female, 40 years old, insulin treatment without cardiovascular disease)

In contrast, men recommended the implementation of clear guidelines to enhance health-protective behaviors, such as
healthy eating.

“I would like to discover recipes that are suitable for me and easy to cook”. (Male, 40 years old, noninsulin antidiabetic drugs

without cardiovascular disease; Male, 72 years old, noninsulin antidiabetic drugs without cardiovascular disease)

Discussion

In the present study, we explored the experiences of people diagnosed with T2DM. The aim was to understand gender
differences in the knowledge, attitudes, and behaviors of people with diabetes in relation to self-management of the
disease. Gender differences were observed in several dimensions of the experiences of patients with T2DM, especially in
aspects related to emotions, feelings, and self-care.

One of the main gender differences observed in the study was the emotional reactions following the diagnosis of
T2DM. Women tended to express greater feelings of sadness and anxiety, whereas men showed relatively calm behavior
in response to the diagnosis. Women have been considered to be more emotional than men, specifically with respect to
negative emotions which are experienced with greater intensity and frequency.>®?’ Gender differences have also been
found in the way emotions are expressed. Women have been attributed a greater facility in using emotional language and
expressing it verbally, whereas men tended to express themselves more through behavior.”*~° These distinctions may be
influenced by social roles based on traditional constructs of femininity and masculinity, along with variations in
emotional intensity.30 In accordance with these constructs, men are often reluctant to engage in emotional discourse,
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presenting themselves as “strong”, resilient, and self-sufficient in order to maintain their perceived masculinity. In
contrast, women are expected to be emotional and.'”

The diagnosis of a chronic disease requires patients to seek help and support, both from healthcare professionals and
their family environment. Men may more often experience internal conflicts in having to act in a way that goes against
their perceived social role as men defined as the provider of subsistence resources.'” On the other hand, although women
tend to communicate their emotions more openly, they also face self-care challenges. Indeed, in this study, a tendency
was observed among women to neglect their own needs and prioritize the needs of others, especially family members.
This tendency can again be explained by socially constructed gender roles and norms, in which women are often seen as
“caregivers” and men as “providers” within the family context.'”

Regarding the attribution of responsibility for the conditions that contribute to the development of diabetes, women
attributed the onset of the disease more to stressful and highly emotional situations, while men attributed it mostly to the
performance of risky behaviors or poor health habits. This fact can be related to the concept of locus of control, which
refers to the perceived ability to control an event depending on whether the control is perceived as internal or external.’!
Internal locus of control is when responsibility is attributed to one’s own behavior (eg, poor health habits). In this case,
the individual feels capable of controlling the event. Conversely, when responsibility is attributed to external factors such
as the death of a family member (external locus of control), the outcome is considered random. Studies on locus of
control and health have indicated that internal locus of control buffers the effects of physical and emotional symptoms of
illness,*” while external locus of control can be seen as a predictor of illness.>* In this study, women aligned more with
external locus of control and men with internal locus of control, consistent with a study conducted with patients with
T2DM in what men were significantly more likely to have internal locus of control than women and it was found that
having internal locus of control had positive effects on self-care activities.**

The American and European guidelines advocate lifestyle changes as the first step in the management of DM>3® and
maintain that good self-care habits, such as a balanced diet and exercise, are essential for good diabetes control. In this
regard, gender differences were observed in the factors that hinder the adoption of good self-care habits. Women
identified lack of time, probably related to the role of caregiver associated with the female gender, and low mood as
the main obstacles, while men identified the difficulty of combining work and self-care as the main problem. Men may
strive to maintain their pre-diagnosis public identity to preserve traditional masculine values such as independence,
autonomy, and control of decision-making that may be threatened by a diagnosis of diabetes. Traditional masculine
characteristics of autonomy, dominance, and stoicism may make self-care, glycemic control, and treatment compliance
difficult, and it becomes difficult to cope with working, reflecting public identity, with the disease when it is perceived as
threatening to masculinity.’® These findings are consistent with previous studies; both men and women identified their
emotional state and existing complications of the disease as influencing their health and attitude toward self-care.**** In
women, mood was associated with conflict and emotional distress, whereas in men it was related to stress problems. As
for work-related stress and the resulting negative emotional states, they have been shown to contribute to negative health
behaviors, such as decreased levels of physical activity, eating more food than usual, and increased substance abuse, all
conditions that worsen diabetes control.**

Regarding the category of “self-care” and caregiver support, many men acknowledge receiving support from their
families and/or partners, especially with regard to dietary aspects. In this regard, single men expressed more difficulties
in self-care, especially in maintaining motivation for a healthy diet. In contrast, women with diabetes express that they
are caregivers for their families, prioritizing the care of their family over their own self-care due to lack of time.** This
often leads to neglect of dietary requirements and the need for physical activity. Women often consider caring for their

4546 even at the expense of their own health.*®*” Social and family support has been shown to be

family a priority,
a critical aspect of diabetes self-management.*> Women caregivers neglect themselves in order to provide care,
diminishing their own time to dedicate to others.*> On the other hand, patriarchal culture encourages the fulfillment of
caregiving duties in women and the social and economic need to participate in educational, labor and political processes
to survive in patriarchal society, trapping women between duty and development.*’ However, there are individual
differences in women’s awareness of the barriers to self-care due to their role in the family. Some women were fully

aware of the time and effort they devoted to their unpaid occupation of caring for their family, and how this commitment
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left little time for self-care. When women were more aware of these challenges, they tended to seek alternatives to
prioritize self-care. However, women who considered self-care secondary to family care often expressed that they were
unable to find other options for managing diabetes. This aspect could be related to the fact that women often have access
to a wider support network that includes other family members (sisters, daughters, etc) and friends as an alternative
resource.”

According to Lazarus and Folkman’s theory, the way individuals cope with events such as the onset of a chronic
illness can affect their health. In an initial assessment of the situation, it is determined whether it is perceived as a threat
or as a challenge. If the situation is perceived as a threat, it may trigger a stress response. In a second assessment, the
resources and abilities to cope with the situation and carry out a response are assessed. When the assessment of the
situation and available resources is overwhelming, toxic stress is experienced, which can have serious effects on the
individual’s physical and mental health.*® According to the results of the study, women perceive the available resources
as more deficient than men, which, together with the external locus of control, may help us to better understand the
difficulties they face in self-managing the disease.

Both genders evaluated the discussion groups and diabetes education positively, specifically because they had a space
in which they could talk with people in similar situations about their concerns and their experience in diabetes self-
management. There is evidence that patient groups can provide emotional support and understanding of the disease
experience, as well as motivation regarding self-care practices.*®*’

Regarding interactions with health professionals, although they perceived their care as good, they felt that they did not
have enough time during appointments to ask questions and express their concerns. They also considered that positive
reinforcement was more useful than a pessimistic or alarmist attitude. The lack of time needed in primary care
physicians’ offices has been highlighted in previous studies.***' This time would be necessary for patients to ask
diabetes-related questions, discuss their own experiences with T2DM, and seek emotional support.>**° Of note,
participants only mentioned their primary care physician in relation to their disease-related needs, but not primary care
nurses. Primary care nurses, in fact, play a key role in empowering patients in their self-care.”

The participants expressed the need to understand how T2DM originates and progresses and how they should modify
their habits, aspects that agree with the studies of Andrade and Guinea.***' Beliefs related to the disease are an important
factor in the daily practice of self-care and patient empowerment.*” Lack of understanding inevitably shifts the
responsibility for care to health care professionals. This can lead to the development of paternalistic relationships
between healthcare professionals and patients, rather than collaborative, patient-centered interaction. This is a critical
issue, as recent research supports the relevance of patient involvement in personal and family decision-making and self-
management, especially in the context of chronic disease.’'>*

This study has some limitations. First, the sampling strategy was not fully planned from the outset, as opportunistic
rather than theoretical sampling had to be used. Second, there were difficulties in recruitment, so that the experiences of
younger individuals with cardiovascular events could not be included. Finally, it was not possible to include variables
related to socioeconomic level, a factor that influences self-management of the disease. The study also has strengths.
First, it allowed us to observe the reality of self-care experiences in the focus groups through the discourse of the
participants and their constructed realities. A wide range of discursive variability was captured, reflecting the cultural
diversity of Spain and reaching data saturation. This variability is essential to avoid cultural bias in a country as diverse
as Spain. Secondly, given the scarce evidence on this topic in the literature, this study can serve as a starting point for
future research on specific differences in self-management among patients with T2DM.

Conclusion

Empowering patients to self-care is an important factor in improving health. The importance of understanding gender
differences and barriers to self-care lies in the need to tailor healthcare and encourage patients to take care of their own
health. This means empowering patients to act beyond gender roles and social expectations. This has important
implications not only for clinical practice, but also for health policy and service development. First, there is a need to
improve training programs for healthcare professionals to raise awareness of the relationship between gender and health.
Health professionals must be able to tailor health information to the needs and experiences of each individual. The
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primary care professional is the one who knows the patient best, making it essential to personalize care from the primary
care center. It is important to work with the patient to identify the barriers they face in self-care, conduct a joint analysis
of the social determinants affecting them, provide available resources at the center to minimize these obstacles, and help
establish a support network with others facing similar challenges. Gender differences and underlying social determinants
should be taken into account when developing health policies and services for people with T2DM. Given the gender
differences highlighted in this study, it would also be essential for the entire family unit to understand and cooperate to
optimize self-care among women living with T2DM.

Abbreviations
T2DM, type 2 diabetes mellitus; GP, general practitioner.
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10. Discussio

La present tesi ha permeés caracteritzar les diferencies entre homes
i dones amb DM2 i avaluar-ne les seves diferéncies, tant en el control
dels FRCV, l'assoliment dels objectius terapeutics com en el maneig
farmacologic en la poblacié de Catalunya. A la vegada, també s’ha
avaluat les diferents percepcions i experiencies sobre I'abordatge de la
DM2 entre homes i dones ateses a I'atencié primaria.

10.1. Caracteristiques basals de la DM2 en funcio del sexe

En la cohort de casos incidents, la proporcié global d’homes amb
diagnostic de DM2 va ser superior a la de dones. Les dones eren meés
grans que els homes, uniformement distribuides en les diferents franges
d’edat a partir dels 50 anys. En canvi, els homes es distribuien amb més
frequencia en la franja de 50-65 anys, disminuint en les franges
consecutives minvant de forma significativa en la franja de majors de 75
anys. Coincidint amb les nostres troballes, en estudis europeus, la
incidéncia de DM2 s’ha mostrat més elevada en els homes que en les
dones (120,121). En un estudi realitzat a Espanya, també es va veure
que la incidencia de diabetis era més alta entre els homes (3,5 casos
més/1000 persona-any) (122). Respecte I'edat, diferents estudis han
trobat que les dones eren més grans en el moment de I'aparicioé de la
DM2 (139,140). En el nostre estudi, en el grup de persones amb
presencia de malaltia cardiovascular prévia respecte el grup de persones
sense malaltia CV, com era previsible, I'edat a l'inici de la malaltia va ser
meés elevada donat que la malaltia cardiovascular és més frequent en

edats avangades (141).

Seguint amb el nostre estudi de casos incidents, el tabaquisme actiu
va ser més freqlient entre els homes que les dones, amb una quarta part
d’homes fumadors actius. Malgrat aix0, una proporcié més elevada eren
ja ex-fumadors, principalment en prevencié secundaria. Es coneguda

I'atribucié del tabac en la morbiditat i mortalitat cardiovascular general
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(142), pero el tabac també s’ha associat a un increment del risc de
desenvolupar DM2. Concretament, els fumadors actius incrementen un
37% el risc de desenvolupar DM2, i fins i tot els exfumadors tenen un
14% més de possibilitats respecte els que no han fumat mai (22).

Segons els nostres resultats, les dones al moment del diagnostic
presentaven un IMC més elevat, i el mateix passava entre els casos
prevalents de DM2, tant en prevencido primaria com en prevencio
secundaria. Aquest fet va quedar palés en un estudi que va estimar que
les dones tenien un IMC gairebé 2 kg/m? més alt que els homes al
moment del diagnostic de la diabetis, malgrat tenir nivells d’HbA1c
similars (140). Es va observar que aquestes diferéncies eren molt
pronunciades entre la poblacié més jove (35-50 anys), i que disminuien
a mesura que s’incrementava I'edat (140). Aquest fet s’ha relacionat amb
la distribucié de greix diferencial en funcié del sexe i les seves
implicacions. Els homes tendeixen a acumular el greix en la zona
central/abdominal, i les dones en la zona dels malucs i les extremitats
inferiors. Es el que es coneix com a patré androide (forma de poma) en
els homes, i patré ginoide (forma de pera) en les dones. Per altra banda,
la composici6 del greix també és diferent, els homes acumulen més greix
visceral mentre que les dones presenten més greix subcutani
principalment (143). El greix visceral s’ha descrit com un factor de risc de
desenvolupar resistencia a la insulina i diabetis tipus 2 (144); en canvi, la
distribucié de greix periferica s’associa a una millor sensibilitat a la
insulina (145). Es considera que la produccié d’estrogens determina la
distribucié del greix en les dones, i podria tenir-hi un paper en la
sensibilitat a la insulina (146). En la transicié a la menopausa, amb la
pérdua de produccié d’estrogens, es produeixen canvis corporals en la
dona, entre els que trobem un augment del greix abdominal que condueix
cap a una adipositat visceral de tipus androide (101). Les dades apunten
a que les dones necessiten guanyar més pes per desenvolupar diabetis,
i han d’acumular més greix subcutani abans que I'excés de teixit adipds

es dipositi en la zona visceral i altres zones de manera ectopica, que es
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relacionen amb la resisténcia a la insulina i la diabetis. Aquest fet podria
implicar que les dones romanguin en un periode de prediabetis durant
meés temps que els homes (147). De fet, una revisié sistematica va
establir que la durada mitjana de la prediabetis en les dones era
d’aproximadament de 10 anys, i en els homes aproximadament 8 anys.
A l'estratificar per franges d’edat, es va observar que les diferéncies entre
sexes en aquest periode eren més grans en les franges d’edat més joves,

i anaven disminuint a mesura que I'edat avangava (148).

Respecte les variables analitiques, en els nostres estudis vam
observar un pitjor perfil lipidic en les dones, especialment el colesterol
total i el colesterol LDL a I'inici de la diabetis. En els casos prevalents, es
va observar el mateix, un pitjor perfil lipidic, principalment en el colesterol
total i el colesterol LDL, en les dones i sobretot a partir dels 40-45 anys.
Aquestes diferencies entre sexes eren meés grans en prevencio
secundaria, tant en el colesterol total com en el colesterol LDL, el que
podria significar un abordatge més intensiu en els homes. Aquests
resultats estan en linia amb els d’estudis que han descrit que les dones
amb DM2, particularment després de la menopausa (149), presenten
nivells elevats de colesterol total, LDL i HDL en comparacié amb els
homes amb DM2 (133). Aquest fet dibuixa un perfil lipidic més aterogénic
en les dones amb DM2 vinculat a la vegada amb un major risc
cardiometabolic (150). Estudis en poblacié amb prediabetis i de recent
diagnostic de DM2 també han descrit resultats diferencials en les
caracteristiques de l'inici de la poblacié d’estudi (151,152). Sembla que
aquests canvis en els FRCV, més desfavorables en les dones que en els
homes, ja podrien aparéixer abans del desenvolupament de la DM2, en
els primers estadis de la disglicemia, i seria com un procés continu fins al
desenvolupament de la diabetis. Aquest estat prediabétic amb nivells
elevats de glucosa en sang, que a més s’ha vist que en les dones és un
periode més prolongat, podria provocar un dany vascular i un augment
dels FRCV (134). Per altra banda, les dones presentaven nivells d’HbA1c

i glucosa una mica inferiors als dels homes, tant en els casos prevalents
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com incidents, el que podria suggerir un millor patrdé de sensibilitat a la
insulina en les dones, especialment abans de desenvolupar la diabetis
(153,154). S’ha descrit que la glucosa basal alterada és més freqient en
els homes, mentre que I'alteracié de la tolerancia a la glucosa es troba
més sovint en les dones. Aquest fet podria influir en el retard en el
diagnostic de la DM2 en les dones, ja que en la practica clinica habitual

s’utilitza de forma molt més freqlent la determinacio6 de la glucosa en deju

(7).
10.2. Control i assoliment dels FRCV en funci6 del sexe

Les troballes de I'estudi suggereixen que les dones tenen un millor
control glucémic en el moment del diagnostic de la diabetis en les
persones en prevencio primaria, possiblement a causa d’un perfil més
favorable pel que fa a la sensibilitat a la insulina (153,154). En les
persones en prevencid secundaria de recent diagnostic, es van trobar
resultats similars. En canvi, en els casos prevalents d’aquest mateix
subgrup es podia observar un pitjor assoliment del control glucémic en
les dones. Diferents estudis han mostrat resultats similars entre homes i
dones respecte el control glucemic (135). Una proporcié més elevada de
dones no feia tractament antidiabetic en els 3 primers mesos des del
diagnostic, i els homes presentaven un tractament més intensiu, fets que
es poden justificar pel pitjor control glucemic a linici de la malaltia.
Aquestes diferéncies en el tractament es van atenuar al llarg del primer
any després del diagnostic. En els casos prevalents, tot i que I'assoliment
de l'objectiu glucemic era similar entre els grups, si que es va observar
un deteriorament en el cas de les dones en prevencio secundaria, malgrat
que tenien més prescripcidé d’insulina sola o en combinacié amb altres
farmacs hipoglucemiants. Aquestes diferencies podrien estar
relacionades amb I'adherencia o la intensitat del tractament. Els trastorns
mentals com la depressié incrementa la probabilitat d’adoptar un estil de
vida no saludable, i poden contribuir a reduir I'adheréncia a les

recomanacions terapeutiques. A més, el distrés per la diabetis és comu
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entre les persones amb DM2, i s’ha associat als simptomes depressius,
I'ansietat i el genere femeni (116). Cal destacar en aquesta mateixa linia
un estudi danes recent que va mostrar que els farmacs hipoglucemiants
cardioprotectors, com els inhibidors del co-transportador sodi-glucosa 2
(iISGLT-2) o els agonistes del receptor de GLP-1 (arGLP-1), es prescriuen
amb menys freqiiéncia en les dones amb DM2 (155).

La diferencia quant a 'assoliment dels nivells de pressio arterial en
el nostre estudi, en la major part dels casos va resultar ser millor en les
dones que en els homes, encara que no es van observar diferencies
importants en el tractament antihipertensiu amb I'excepcié dels dilréetics,
que es van prescriure més freqientment en les dones. No va ser aixi en
els casos prevalents en prevencio secundaria, en els que I'assoliment va
ser més elevat entre els homes. L’Us de dilirétics tiazidics s’ha relacionat
amb un major risc de desenvolupar DM2, a diferencia de I'is de blocants
del SRAA (sistema renina-angiotensina-aldosterona), que sembla reduir
el risc de DM2 (156). Aquestes troballes estan en concordanga amb un
estudi de base poblacional realitzat a Italia en pacients amb DM2 que va
mostrar un is més ampli de diliretics en les dones, i un millor assoliment
dels objectius de pressié arterial (157). El fet que les dones rebessin un
tractament més intensiu amb dilrétics concorda amb un estudi anterior
en la nostra poblaci6 (158), pero contrasta amb dos estudis dels Paisos
Baixos que no van trobar diferéncies de génere en I'is de medicacio

antihipertensiva ni en el control de la pressié arterial (133,159).

L’assoliment dels nivells optims de lipids, especialment 'LDL, va ser
el més desfavorable de tots els FRCV entre les dones respecte dels
homes. El perfil lipidic desfavorable i les dificultats per assolir nivells
d’LDL per sota dels objectius de tractament entre les dones amb DM2,
independentment del tractament amb estatines esta ben documentat
(132,133,157,158). Tot i que la prescripcid d’estatines, en I'estudi de
casos prevalents, va ser més frequent en les dones en prevencio primaria

i similar en ambdds sexes en prevencié secundaria, una proporcid
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considerable de dones no va assolir els objectius d’LDL corresponents,
en cap de les dues condicions, en comparacié amb els homes. Una
explicacio possible d’aquesta disparitat podria ser que les dones reben
dosis d’estatines més baixes en comparacié amb els homes (160,161).
Altres factors que podrien contribuir serien una adheréncia inadequada a
les estatines ja que es calcula que la no adherencia a la prescripcio
d’estatines €s un 10% més elevada en les dones que en els homes (162),
una pitjor tolerancia a aquests farmacs, i una menor percepcié de la
seguretat i eficacia de les estatines de les dones respecte els homes
(161). En l'estudi de casos incidents, la consecucié de nivells optims
d’LDL era més desfavorable en les dones al diagnostic i, encara pitjor a
'any després del diagnostic. La prescripcid d’estatines va ser més
elevada entre les dones en comparacié amb els homes en prevencio
primaria, i al revés en prevencio secundaria. Malgrat aixo, les diferencies
de prescripcié d’estatines entre sexes a l'any del diagnostic eren
superiors que en el moment inicial, essent sempre més favorables en els
homes. Es desconeixen les raons concretes per les que les dones no
experimenten les mateixes millores que els homes, perd queda clar que
cal un tractament més intensiu en les dones (160,161). En I'estudi de
casos prevalents, es va avaluar la consecucio simultania dels objectius
recomanats en el control glucémic, lipidic i de pressié arterial que, a
consequeéncia del resultat suboptim de la gestié individual de cadascun
dels FRCV, era considerablement menys satisfactoria entre les dones.
S’ha apuntat que aquesta diferencia en la carrega del risc CV pot ser
deguda a la coexisténcia de varis factors a part de les diferéncies
biologiques, com sén lestii de vida, els factors culturals i/o
socioeconomics, i el biaix dels professionals sanitaris (135). Per exemple,
la practica i intensitat de I'activitat fisica és més baixa entre les dones
amb DM2 que entre els homes amb DM2 (163), i els homes
aconsegueixen de forma més satisfactoria una reduccié i manteniment
del pes corporal (164). També, entre els professionals de la salut continua

estesa la percepcio que la malaltia CV és més prevalent en els homes, el
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que condueix a subestimar el problema entre les dones (147). Per ultim,
I'enfocament terapéutic multifactorial intensificat que inclou el tractament
no farmacologic (recomanacions sobre estils de vida, i seguiment estret
de parametres clinics i de laboratori), i farmacologic ha demostrat un
benefici notable en la reduccio del risc d’esdeveniments cardiovasculars
majors i de la mortalitat per malaltia renal diabética d’alt risc (165).

10.3. Percepcions i experiencies de I'abordatge de la DM2

en funcié del genere

En l'estudi qualitatiu, es van explorar les diferéncies de genere sobre
les experiéncies viscudes en persones diagnosticades de DM2. S’hi van
observar diferéncies en varies dimensions, especialment en aspectes
relacionats amb les emocions, els sentiments, i I'autocura. Una de les
principals diferencies de génere observades van ser les reaccions
emocionals al moment del diagnostic de DM2. Les dones tendien a
expressar més sentiments de tristesa i ansietat, mentre que els homes
mostraven un comportament relativament tranquil com a resposta al
diagnostic. Es considera que les dones sén més emocionals que els
homes, especialment quan es tracta d’emocions negatives, que
s’experimenten amb major intensitat i frequencia (166,167). La forma com
s’expressen aquestes emocions també va ser diferent. A les dones, se’ls
atribueix una major facilitat per utilitzar el llenguatge emocional, i
expressar-lo verbalment, mentre que els homes tendeixen a expressar-
se més a través del comportament (168,169). Aquestes diferencies
estarien influenciades pels rols socials basats en els constructes
tradicionals de feminitat i masculinitat. Segons aix0, els homes serien
mes reticents a participar en el discurs emocional, mostrant-se com els
forts, resistents, i autosuficients per mantenir la seva masculinitat
percebuda. En canvi, les dones serien més emocionals i expressives
(170).
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El diagnostic d’'una malaltia cronica forca les persones a buscar
suport tant dels professionals sanitaris com del seu entorn familiar. En
aquest sentit, els homes podrien experimentar un conflicte intern, a
I'haver d’actuar d’'una forma contraria al seu rol social percebut com a
proveidor de recursos de subsisténcia (170). Per contra, les dones
s’enfronten als reptes d’autocura. Es va observar una tendéncia a
desatendre les seves propies necessitats per donar prioritat a les
necessitats dels membres de la familia. Aquesta tendencia s’explicaria
pels rols i normes de genere construits socialment, en els que les dones
solen se les “cuidadores” i els homes els “proveidors” dins del context
familiar (170).

Quant a l'atribucié de responsabilitat del desenvolupament de la
diabetis, les dones I'atribuien més a situacions estressants i emocionals,
mentre que els homes l'atribuien més a adquirir conductes de risc i mals
habits de salut. Aquest fet podria relacionar-se amb la manera d’afrontar
els canvis (171). Aixi, es parlaria de locus intern quan la responsabilitat
s’atribueix al propi comportament (per exemple, habits poc saludables).
En aquest cas, la persona sent que é€s capac de controlar 'esdeveniment.
Es parlaria de locus extern, quan la responsabilitat s’atribueix a factors
externs (per exemple, mort d’'un familiar), que sén dificils de controlar.
Estudis realitzats sobre el locus de control i la salut indiquen que el locus
de control intern atenua els efectes dels simptomes fisics i emocionals
de la malaltia (172), mentre que el locus de control extern pot considerar-
se un factor predictiu de malaltia (173). En el nostre estudi, les dones
s’alineaven més amb el locus de control extern, i els homes amb l'intern.
Aquests resultats concorden amb un estudi realitzat amb persones amb
DM2, en el que els homes eren més propensos a tenir un locus de control
intern que les dones i es va veure que aquest fet tenia efectes positius en
les activitats d’autocura (174).

Per altra banda, es van observar diferencies de génere en els factors
identificats com a barrera per a I'adopcié de bons habits d’autocura. Les
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dones identificaven la falta de temps i el baix estat d’anim com els factors
principals, mentre que els homes identificaven la dificultat de compaginar
la feina i 'autocura com el problema més important. Aquestes troballes
concorden amb estudis previs en els que tant homes com dones
identificaven I'estat emocional i les complicacions existents de la malaltia
com a factors influents cap a la seva salut i la seva actitud per I'autocura
(175-178). En les dones, l'estat d’anim es va associar amb I'angoixa
emocional mentre que en els homes es va relacionar amb problemes
d’estrées. Quant a l'estrées laboral i els estats emocionals negatius
resultants, s’ha demostrat que condueixen a conductes negatives per a
la salut com sén la disminuci6 dels nivells d’activitat fisica, menjar més
de I'nabitual i 'abus de substancies, condicions que empitjoren el control
de la DM2 (179).

Respecte la categoria “d’autocura i suport dels cuidadors”, els
homes reconeixien rebre suport de les families i/o0 parelles, sobretot en
els aspectes dietétics. Les dones, en canvi, expressaven que elles eren
les cuidadores familiars. Les dones solen considerar prioritari la cura de
la familia (180), encara que sigui en detriment de la propia salut (181), i
fan Us d’'una xarxa de suport més amplia que inclouria altres familiars
(germanes, filles, etc.) i amigues com a recurs alternatiu (175). La teoria
de Lazarus i Folkman, t¢ en compte I'avaluacié dels recursos com a
mesura d’afrontament d’una malaltia cronica. Aixi, en una primera
avaluacid, es determina si 'esdeveniment es percep com una amenaca
o un repte. Si la situaci6 es percep com una amenaga, es pot
desencadenar una situaci6 d’estrés. En una segona avaluacio, es valoren
els recursos i capacitats per fer front a la situacié i donar una resposta.
Quan lavaluacié de la situaci6 i dels recursos disponibles és
aclaparadora, s’experimenta estrés toxic que pot tenir efectes negatius
en la salut fisica i mental de l'individu (182). Segons els resultats del
nostre estudi, les dones percebien els propis recursos disponibles més
deficients que els homes, la qual cosa, juntament amb el locus de control
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extern esmentat abans, pot ajudar a comprendre millor les dificultats a
les que s’enfronten per autogestionar la malaltia.

Ambdds géneres van avaluar de forma positiva els grups de
discussi6 i 'educacié diabetologica, valorant favorablement tenir un espai
on poder compartir les preocupacions i experieéncies amb persones en
situacions similars a la seva. Existeix evidéncia que els grups de pacients
poden donar suport emocional i comprensié de I'experiencia sobre la

malaltia aixi com motivacié en relaci6 a 'autocura (181,183).

Respecte les interaccions amb els professionals sanitaris, tot i que
percebien la seva atenci6 com a bona, consideraven que no tenien
suficient temps durant les visites per poder fer preguntes i expressar les
seves preocupacions. La manca de temps necessari en les consultes
dels professionals d’atencié primaria és conegut, i s’ha posat de manifest
en estudis anteriors (175,177). Aquest temps seria necessari perque els
pacients puguin fer preguntes relacionades amb la diabetis, puguin parlar
de les propies experiencies amb la malaltia, i puguin cercar suport
emocional (175,184).

Les persones que van participar en l'estudi van manifestar la
necessitat de comprendre com s’origina i progressa la DM2, i saber com
han de modificar els seus habits. Les creences relacionades amb la
malaltia sén un factor important en la practica diaria de l'autocura i
I'apoderament del pacient (178). La manca de comprensié trasllada la
responsabilitat de I'atencié als professionals sanitaris, la qual cosa pot
desencadenar relacions paternalistes entre els professionals sanitaris i
els pacients enlloc d’una interaccio col-laborativa centrada en la persona.
Estudis recents recolzen la importancia d’incorporar el pacient en la presa
de decisions personals i familiars en l'autogestié de la malaltia, sobretot

en malalties croniques (185-187).
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10.4. Limitacions i fortaleses

Els estudis observacionals amb dades retrospectives presenten una
serie de limitacions implicites com ara linfraregistre, la manca de
validacié individual de les variables registrades, com ara la data del
diagnostic de la DM2 i, per tant, cal ser curosos a I'hora d’establir
relacions de causalitat. D’altra banda, son estudis utils per explorar,
generar hipotesis, i confirmar evidéncies en un entorn de practica real. El
disseny retrospectiu utilitzat en els estudis basats en dades com el
SIDIAP, naturalment es basa en registres pre-existents enlloc de
persones seleccionades especificament de forma prospectiva. Per tant,
els resultats s’han de contextualitzar en el fet que és una poblacié que
utilitza els serveis de salut i dels quals se’n disposa de registres clinics.
En tot cas, cal tenir present aquest potencial biaix de seleccié a I'hora
d’interpretar els treballs publicats.

L’0s de grans bases de dades amb dades recollides de la practica
clinica real, tot i tenir una gran representacié del moén real, té certs
inconvenients. El problema principal que pot haver-hi és la insuficient
precisid i la manca o infra-registre d’algunes variables en el registre (per
exemple, dades d’ingesta d’alcohol, tabac, dades analitiques, etc.). Pero
també hi ha dificultat en poder accedir a algunes variables que serien
molt Gtils, perd que encara no estan o no estaven disponibles perqué no
es troben al circuit d’extracci6 de dades de SIDIAP. Entre aquestes
dades, trobariem factors de risc psicosocial (estat socioeconomics,
suport social disponible, nivell educatiu) i dades d’estil de vida (dieta i
exercici fisic). En la nostra base de dades en concret, no hi havia
disponibilitat de les dosis de farmac prescrites, ni tampoc es coneixia si
hi havia alguna contraindicacié, com al-lérgies i intolerancies. En les
dades de control de lipids i glucosa, es desconeixia si el resultat analitic
era abans o posterior a la prescripcié farmacologica. Tampoc es tenia
disponibilitat del sexe dels professionals de la salut que atenien els

pacients, aspecte que s’ha relacionat amb les diferéncies de genere.
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En I'estudi qualitatiu, I'estratégia de reclutament no va ser la que es
pretenia ja que es va haver de recorrer a un mostreig oportunistic enlloc
d’'un mostreig teoric. Tampoc es va poder incloure les experiencies dels
individus més joves amb esdeveniments cardiovasculars per dificultats
en el reclutament. Per dltim, no es va poder disposar de dades
relacionades amb el nivell socioeconomic.

Malgrat les limitacions, els estudis també presenten fortaleses. L'Us
d’'una base de dades que inclou un gran nombre de persones amb dades
reals provinent de I'lCS (mitjancant el SIDIAP), que gestiona el gran
conjunt de serveis d’atencié primaria de Catalunya, n’és la principal. El
SIDIAP és una base de dades amb alta representativitat poblacional, que
inclou tant zones urbanes com rurals. A més, a nivell metodologic,
disposar d’'una gran base de dades poblacional va facilitar utilitzar una
metodologia robusta com el propensity score matching, sense perdre
poténcia estadistica. Aquesta metodologia va permetre, en I'estudi de
casos prevalents, homogeneitzar la mostra i reduir el potencial biaix
degut a les possibles diferéncies naturals o ja conegudes entre homes i
dones.

D’altra banda, en 'estudi qualitatiu es va poder captar una variabilitat
discursiva amplia que va permetre arribar a la saturaci6 de dades.
Aquesta variabilitat discursiva és important per evitar biaixos culturals. A
més, donat que hi ha poca sobre aquest tema en general i en concret al
nostre pais, 'estudi permet ser un punt de referéncia sobre les diferéncies
de génere especifiques en l'autogestié de la malaltia entre persones amb
DM2.

10.5. Linies de futur

Dels resultats obtinguts en els nostres treballs se’n desprenen
alguns aspectes i recomanacions a tenir en compte en el futur. En primer
lloc, donar a coneixer, tant a professionals com a pacients, de forma més

eficient les diferéncies existents entre homes i dones amb DM2 en
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I'abordatge dels FRCV i el risc que impliquen per la potencial aparicio
d’esdeveniments CV futurs. Des de latencié primaria, caldria poder
arribar a gran part de la poblacié ja que els professionals d’atencié
primaria sén el primer accés assistencial, i fan seguiment de la major part
de persones amb DM2. Caldria un seguiment més rigords que apliqui un
enfocament multifactorial intensificat per aconseguir una gestié optima
dels factors de risc i programes educatius per a professionals i pacients
a fi de donar visibilitat i afrontar les diferéncies de génere. Seria
interessant incloure els serveis d’atencié a la salut sexual i reproductiva
en aquesta tasca ja que diferents factors indicatius d’un risc CV futur ja

apareixen en el moment de la gestacio.

Per altra banda, els professionals sanitaris haurien de ser capagos
d’adaptar la informacié sanitaria a les necessitats i experiencies de cada
individu. El professional d’atencié primaria és qui millor coneix el pacient
per aixd és important personalitzar-ne I'atencié des d’aquest ambit. Es
vital treballar amb el pacient per identificar les barreres que troba en la
seva autocura, realitzar una analisi conjunta dels determinants socials
que l'afecten, proporcionar els recursos disponibles al centre per
minimitzar aquests obstacles i ajudar a establir una xarxa de suport amb

altres persones que es troben amb reptes similars.
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Conclusions

Conclusions

11.1. A Catalunya, les dones amb diabetis tipus 2 tenen un
pitjor grau d’assoliment dels objectius de tractament
recomanats que els homes, especialment els del colesterol

LDL, i de forma més pronunciada en prevenci6 secundaria.

11.2. L’avaluacié d’aquestes dones quan se’ls diagnostica la
diabetis tipus 2 mostra que presenten una massa corporal

més alta i un perfil lipidic més desfavorable que els homes.

11.3. Aquestes dones, després d’'un any de seguiment,
presenten un perfil lipidic i un assoliment dels seus objectius
més desfavorables que els homes, especialment en situacié

de prevencid primaria.

11.4. A més, en aquest darrer cas, el grau de millora en el
control dels factors de risc cardiovascular (tabac,
hemoglobina glicosilada, i colesterol LDL) va ser més gran

en els homes que en les dones amb diabetis tipus 2.

11.5. Les diferencies de génere s’associen en com els
pacients perceben i gestionen la diabetis tipus 2,
especialment en aspectes relacionats amb les emocions, els
sentiments i l'autocura. Especificament, les dones amb
diabetis tipus 2 experimenten una major preocupacioé entorn
de la malaltia, n’atribueixen l'aparicié a I'estrés emocional o
a situacions vitals, i pateixen una major carrega de cures (rol

de cuidadora) en comparacio6 als homes.
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