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RESUMEN

Introduccidn: El envejecimiento de la poblacion secundario al aumento de la esperanza de vida,
supuso un cambio histérico en los riesgos de mortalidad por causas especificas, convirtiendo a
las enfermedades no transmisibles (ENT) en la principal causa de mortalidad y morbilidad en el
mundo. La atencion y cuidado de los pacientes con condiciones crdnicas, se realiza desde los
servicios de Atencion Primaria de Salud (APS), donde segun la Sociedad Espafiola de Medicina
de Familia y Comunitaria (SemFYC), las ENT son el motivo de atencion en ocho de cada diez
consultas. A finales de 2019, la aparicién de una nueva enfermedad infecciosa (COVID-19) y su
declaracion como pandemia mundial, colapsaron los servicios de APS (que en nuestro pais
atendieron al 90% de los casos de infeccidn durante la primera ola). Este colapso provocé la
interrupcién de la atencién habitual a los pacientes crénicos, quienes ademas retrasaron las
consultas presenciales en sus centros de salud por temor a un posible contagio. Adicionalmente,
las medidas de confinamiento domiciliario impuestas para frenar el avance del virus, podrian
haber tenido repercusiones particularmente negativas entre los pacientes con enfermedades
crénicas. Segun algunos estudios, los pacientes crénicos experimentaron niveles de estrés mas
altos durante la pandemia que la poblacién general. Del mismo modo, la interrupcién de las
rutinas diarias pudo conllevar la adquisicién de habitos poco saludables, los cuales podrian haber
exacerbado la morbilidad de sus enfermedades crénicas, creando asi un circulo vicioso. El
objetivo de esta Tesis Doctoral fue conocer las consecuencias de la pandemia por COVID-19 en
algunas enfermedades crdnicas que se manejan desde APS en la Comunidad Auténoma (C. A.)
de Aragon. Para ello, se analizd la existencia de empeoramiento o deterioro entre los pacientes
con trastornos croénicos fisicos (diabetes mellitus e hipertensidon arterial: objetivos 1y 2) y
psiquicos (trastorno por abuso crénico de alcohol y ansiedad y/o depresion: objetivos 3-5) que
durante el confinamiento y en los seis meses posteriores a su finalizacion, no presentaron
infeccion documentada de SARS-CoV-2. Esta linea de investigacién fue abordada a través de una
unica metodologia. Para analizar cada uno de los objetivos, se realizaron estudios
observacionales retrospectivos pre-post de grupo unico con Datos del Mundo Real (RWD por
sus siglas en inglés). En cada manuscrito, se incluyd a la poblacidn mayor de 16 afios de Aragoén
con historia clinica electrénica (HCE) en los centros de Atencion Primaria del Servicio Aragonés
de Salud y diagndstico de: diabetes mellitus (n = 86.615), hipertension arterial (n = 245.979),
trastorno por abuso crénico de alcohol (n = 9.184) y ansiedad y/o depresion (n = 105.554; n =
28.294), que durante el periodo de estudio no presentaron diagndstico positivo de COVID-19

mediante prueba PCR. Para cada individuo, se recogieron variables clinicas, farmacoldgicas



(Dosis Diaria Definida [DDD], y DDD por 1.000 habitantes y dia [DHD] dispensadas en farmacia)
y de utilizacién de recursos sanitarios (visitas a APS, pruebas diagndsticas de imagen o
laboratorio y visitas a atencidn especializada) en los seis meses previos al inicio del
confinamiento (del 14/09/2019 al 15/03/2020) y, en los seis meses posteriores a su finalizacion
(desde el 03/05/2020 al 04/11/2020). El analisis estadistico se realizd con IBM® SPSS® Statistics
21 y R version 4.0.5, estableciéndose en todos los estudios un nivel de significaciéon de 5%.
Estadisticos descriptivos (frecuencias, medias y desviacién estandar) fueron calculados para
conocer las caracteristicas sociodemograficas y las comorbilidades crénicas mds frecuentes
entre las muestras a estudio. Para calcular las variaciones en los parametros clinicos y en la
utilizacidn de recursos sanitarios entre los dos periodos a estudio, se utilizaron pruebas T de
Student para muestras dependientes o pareadas y, pruebas de rangos con signos de Wilcoxon
cuando el nimero de observaciones fue menor de 100. Las variaciones en los patrones de
consumo de fadrmacos, se evalud a través del calculo de las DDD o las DHD dispensadas en
farmacia en los dos periodos de tiempo. Los resultados obtenidos sugieren que seis meses
después de la finalizacidn del confinamiento domiciliario, en Aragén gran parte de los servicios
sanitarios de APS y de atencién especializada, no han recuperado los niveles de prestacion de
atencién pre pandémicos (consultas a enfermeria, realizacion de pruebas diagndsticas, atencion
hospitalaria, etc.). El nimero de consultas a medicina de familia y a atencién médica continuada,
se vio en cambio incrementado entre los pacientes con diabetes mellitus y con trastornos
mentales subyacentes durante los meses siguientes. Este incremento en el nimero de visitas
podria sugerir un mayor impacto de la pandemia por COVID-19 entre los pacientes con diabetes
mellitus mas fragiles y entre aquellos con trastorno por abuso crénico de alcohol y con ansiedad
y/o depresidn. Este posible mayor impacto, no parece reflejarse sin embargo en los parametros
clinicos. Gran parte de los pacientes con condiciones crdnicas fisicas (diabetes mellitus e
hipertension arterial), no experimentaron cambios clinicos importantes entre mayo y noviembre
de 2020. De igual manera, tampoco se evidenciaron cambios clinicamente significativos en los
marcadores bioldgicos de los pacientes con trastorno por abuso crénico de alcohol. Respecto a
la dispensacion de medicamentos, las variaciones observadas en la dispensacidon de farmacos
para el tratamiento de los dos trastornos psiquicos analizados (abuso crénico de alcohol y
ansiedad y/o depresién), podrian indicar también mayores niveles de malestar psicoldgico entre
los pacientes con problemas mentales preexistentes. Simultdneamente, la pandemia por COVID-
19 podria haber tenido entre los pacientes crénicos de Aragdn un gran impacto en la mortalidad
con origen no COVID. En el periodo posterior al fin del confinamiento, en todos los trastornos
analizados, se observd un incremento en la tasa bruta de mortalidad por otras causas.

Conclusiones: Seis meses después de la finalizacidon del confinamiento estricto domiciliario, no
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se evidenciaron cambios clinicamente significativos en los pardmetros analizados. No obstante,
preocupa el impacto de la crisis sanitaria en algunos grupos mas vulnerables (los pacientes
cronicos de alto riesgo y los pacientes con problemas mentales subyacentes), asi como la

contribucidon de la pandemia al exceso de mortalidad por otras causas distintas a la infeccion.






ABSTRACT

Introduction: The aging of the population, secondary to the increase in life expectancy, led to a
historic change in mortality risks from specific causes, making non-communicable diseases
(NCDs) the leading cause of mortality and morbidity in the world. The attention and care of
patients with chronic conditions is carried out from the Primary Health Care (PHC) services,
where NCDs are the reason for care in eight out of ten consultations according to the Spanish
Society of Family and Community Medicine (SemFYC). At the end of 2019, the appearance of a
new infectious disease (COVID-19) and its declaration as a global pandemic, collapsed PHC
services (which in our country attended 90% of the cases of infection during the first wave). This
collapse caused the interruption of the usual care for chronic patients. These patients also could
have delayed face-to-face consultations at their health centers for fear of possible exposure to
the virus. Additionally, lockdown imposed to stop the spread of the virus could have had
particularly negative repercussions among patients with chronic diseases. According to some
studies, chronic patients experienced higher stress levels during the pandemic than the general
population. In the same way, the interruption of daily routines could lead to the acquisition of
unhealthy habits, which could have exacerbated the morbidity of their chronic diseases, creating
avicious cycle. The objective of this doctoral thesis was to know the consequences of the COVID-
19 pandemic in some chronic diseases that are managed from PHC in the Autonomous Region
of Aragon. To this end, the existence of worsening or deterioration was analyzed among patients
with chronic physical disorders (diabetes mellitus and hypertension: objectives 1 and 2) or with
mental disorders (chronic alcohol abuse disorder and anxiety and/or depression: objectives 3-
5) that during the lockdown and in the six months after its end, they did not have a documented
SARS-CoV-2 infection. This line of research was approached through a single methodology. To
address each of the objectives, single group pre-post retrospective observational studies with
real world data (RWD) were conducted. In each manuscript, the population over 16 years of age
from Aragon with electronic medical record (EMR) in Primary Care centers of the Aragonese
Health Service and a diagnosis of diabetes mellitus (n = 86,615), arterial hypertension (n =
245,979), chronic alcohol abuse disorder (n =9,184) and anxiety and/or depression (n = 105,554;
n = 28,294) without a positive diagnosis of COVID-19 by PCR test during the study period was
included. For everyone, clinical, pharmacological (Defined Daily Dose [DDD] and DDD per 1,000
inhabitants per day [DHD] dispensed at the pharmacy) and health resources utilization variables
(visits to PHC, imaging or laboratory diagnostic tests, and visits to specialized care) were
collected in the six months prior to the start of lockdown (from 09/14/2019 to 03/15/2020) and

in the six months after its end (from 05/03/2020 to 11/04/2020). In all studies statistical analysis



was performed with IBM® SPSS® Statistics 21 and R version 4.0.5 with a significance level of 5%.
Descriptive statistics (frequencies, means, and standard deviation) were calculated to find out
the most frequent sociodemographic characteristics and chronic comorbidities among the study
samples. To calculate the variations in clinical parameters and in the use of health resources
between the two study periods Student's T tests were used for dependent or paired samples
and when the number of observations was less than 100 Wilcoxon signed rank tests were used.
Variations in drug consumption patterns were evaluated by calculating the DDD or DHD
dispensed in the pharmacy in the two time periods. The results obtained suggest that six months
after the end of lockdown, a large part of the PHC health services and specialized care have not
recovered the pre-pandemic levels of care provision in Aragon (consultations to nursing,
performing diagnostic tests, hospital care, etc.). On the other hand, the number of visits to
general practitioner and the continuing medical care increased during the following months
among patients with diabetes mellitus and with underlying mental disorders. This increase in
the number of visits could suggest a greater impact of the COVID-19 pandemic among the most
fragile patients with diabetes mellitus and among those patients with chronic alcohol use
disorder and with anxiety and/or depression. This possible greater impact does not seem to be
reflected, however, in the clinical parameters. A large part of the patients with chronic physical
conditions (diabetes mellitus and arterial hypertension) did not experience important clinical
changes between May and November 2020. Similarly, there were no clinically significant
changes in the biological markers of patients with chronic alcohol use disorder. Regarding the
dispensing of drugs, the variations observed in the dispensing of drugs for the treatment of the
two psychic disorders analyzed (chronic alcohol abuse and anxiety and/or depression) could also
indicate higher levels of psychological discomfort among patients with pre-existing mental
problems. Simultaneously, the COVID-19 pandemic could have had a great impact on mortality
of non-COVID origin among chronic patients in Aragon. In the period after the end of lockdown,
in all the disorders analyzed, an increase in the crude mortality rate from other causes was
observed. Conclusions: Six months after the end of strict home lockdown, there were no
clinically significant changes in the parameters analyzed. However, the impact of the health crisis
on some of the most vulnerable groups is worrying (high-risk chronic patients and patients with
underlying mental health problems) as well as the contribution of the pandemic to excess

mortality from other causes than infection.
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INTRODUCCION

1.1 Enfermedades crdnicas o enfermedades no trasmisibles (ENT):

La esperanza de vida al nacer (EVN) entendida como el nimero medio de afios que esperaria
seguir viviendo una persona de una determinada edad en caso de mantenerse el patrén de
mortalidad por edad observado, ha experimentado un considerable incremento en las ultimas

seis décadas’.

De 1960 a 2020, la EVN de la poblacion mundial aumentd 20 afios (de 53 a 73 afios),
encontrandose las cifras mas altas de este indicador en regiones desarrolladas como Japén (85
afios), Singapur (84 afios), Suiza (83 afios) o Espafia (82 afios)?. Los avances médicos,
tecnoldgicos y cientificos de los ultimos siglos (medicamentos, vacunas, medidas de higiene y
saneamiento, etc.) permitieron, especialmente en los paises occidentales, aumentar la
longevidad al disminuir la mortalidad (fundamentalmente la infantil y la ocasionada por
epidemias y hambrunas)!. Este descenso inicial de la mortalidad fue posteriormente
acompafiado de la caida progresiva de la natalidad, dando como resultado, la denominada
transicion demografica3; que poco a poco fue reflejando un envejecimiento progresivo de la
sociedad y un crecimiento natural estancado. La Figura 1, muestra la transicion demografica a

través de las piramides de poblacion espafiola de 1960 y 2020.

Figura 1. Piramides demograficas Espafia 1960 — 2020.

Spain » Spain v
1960 .-30,402,412 2020 wer46,754,783

Mk P Furmah Fomoe

Pirdmide demografica progresiva Piramide demografica regresiva

Fuente: Population Pyramids of the World from 1950 to 2100. PopulationPyramid.net. 2022.
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Esta transicion demografica supuso un cambio histérico en los riesgos de mortalidad por
causas especificas, transformando asi los patrones de salud y enfermedad®. Las causas de
muerte a consecuencia de enfermedades infecciosas dieron paso a un patrén de causas de
muerte dominado por enfermedades crdnicas (Figura 2), tal y como postulé Omran en 1971 en

su teoria de la transicién epidemioldgica®.

Figura 2. Causas de muerte por cada 100.000 habitantes. Espafia 1990 — 2019.
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1990 rank 2019 rank
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% Diabotes 3 CED = Disbetes & CKD
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7 Respiratory Infections & 76 7 Respiratory infections & TH
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19 Nutribanat gaficiencies 19 Nutrntiosal deficiencies

20 NTDs & matana 20 NTDs & mataria

Fuente: Institute for Health Metrics and Evaluation. Global Burden of Disease (GBD) Compare. 2020.

En la actualidad, las enfermedades crénicas o enfermedades no transmisibles (ENT), son
la principal causa de mortalidad y discapacidad en el mundo®; convirtiéndose su prevencién y
manejo en una prioridad mundial’. Segln la Organizacién Mundial de la Salud (OMS), las
enfermedades crdnicas son la causa del 74% de todos los fallecimientos a nivel mundial. Cada
afio, se cobran la vida de 41 millones de personas. Casi la mitad, 17 millones, antes de los 70
afios. El 80% de las muertes por ENT en el mundo, son atribuidas a cuatro grupos de
enfermedades: las enfermedades cardiovasculares (con 17,9 millones de fallecimientos al afio),
las neoplasias (con 9,3 millones), las enfermedades respiratorias (con 4,1 millones) y la diabetes
mellitus (con 2,0 millones)®. En nuestro pais, estos cuatro grupos de enfermedades fueron en el

afio 2017 responsables de casi el 60% del total de fallecimientos®.

En cuanto a la prevalencia de ENT, segun la Encuesta Europea de Salud 2020
(EES,2020)%°, en Espafia el 59,1% de mujeres y el 49,3% de hombres de 15 afios y mas tiene
alguna enfermedad o problema de salud crénico. Estos porcentajes muestran un incremento

progresivo en los grupos etarios de mayor edad (alcanzando prevalencias superiores a 90% en
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mujeres y 80% en hombres en la categoria de 75 afios y mas). En cuanto a las diferencias por
sexo, las mujeres presentan mayores prevalencias para todos los grupos de edad. La
comorbilidad con uno o mas trastornos crénicos estd presente en uno de cada tres adultos a
nivel mundial'}; siendo también ellas quienes presentan mayores prevalencias de
comorbilidades fisicas y psicoldgicas'?'?, a pesar de que viven de media mds afios que los

varones*.

De acuerdo con la Global Burden of Disease (GBD), las ENT no solo causan el mayor
nimero de muertes, sino que también provocan el mayor nimero de afios de vida saludable
perdidos® (Figura 3). Entre estas patologias crénicas, los trastornos mentales como la ansiedad

y la depresién contribuyen de forma importante a la carga mundial de morbilidad?®.

Figura 3. Causas de afios de vida ajustados por discapacidad (AVAD) por 100.000 habitantes. Espaia 1990 — 2019.

Spain
Both sexes, Al ages, DALYsS per 100,000
1990 rank 2019 rank
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2 Neoplasms 2 Candlovascular diseases ' Lritsor
3 Musculoshedetal disorders 3 Musculosiostatsl doeorders :
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% Other noncommurscable 3 Newrclogical disorders .
6 Nourological disorders & Tahor non-communicable
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10 Unintentional in) 10 Digestive diseases
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S«if-harm 8 viclencs L7 8atemnal & neonats
18 MIV/AIDS & STIs 18 Nutriticnal deficiendes
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Fuente: Institute for Health Metrics and Evaluation. Global Burden of Disease (GBD) Compare. 2020.

De la misma forma, las enfermedades crdnicas no sélo suponen una importante carga
para la salud de la poblacién, sino también para el desarrollo econémico y social. El elevado
coste de su tratamiento supone una carga econdmica directa para los sistemas sanitarios y la
sociedad (en Espaia el 80% del gasto sanitario estd dedicado a los pacientes crdnicos),
generando ademds una significativa carga econdmica indirecta a través de pérdidas de

productividad'’-°.

No obstante, las enfermedades crdnicas pueden prevenirse reduciendo algunos factores
de riesgo conductuales (como la inactividad fisica, la alimentacién poco saludable, el consumo

nocivo de tabaco o alcohol, etc.), a los que podemos estar expuestos ya desde los primeros afios
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de vida®. Algunos estudios?*?! han puesto de manifiesto la influencia de estos y otros factores
en los niveles de salud de los individuos y comunidades. Ya en 1974 Marc Lalonde, Ministro de
Sanidad Canadiense, enuncié los cuatro grandes grupos de determinantes sociales de la salud
(DSS): i) estilos y habitos de vida, ii) biologia humana, iii) medio ambiente, iv) sistema sanitario.
Estos determinantes, segun Lalonde, contribuian a reducir la mortalidad en un 50%, 20%, 20% y

10% respectivamente??,

Otro de los modelos de DSS ampliamente utilizado en el mundo, es el modelo de
Dahlgren y Whitehead (Figura 4). Este modelo presenta los DSS como un arcoiris donde cada
capa externa determina las capas sucesivas en direccion al centro, donde se encuentra el

individuo y factores no modificables como el sexo, la edad y la carga genética?.

Figura 4. Modelo de determinantes sociales de la salud de Dahlgren y Whitehead (1991).

Fuente: Dahlgren G, Whitehead M. The Dahlgren-Whitehead model of health determinants:
30 years on and still chasing rainbows. 2021.

Las intervenciones basicas de gran impacto contra las enfermedades crénicas pueden
realizarse mediante un enfoque de Atencién Primaria de Salud (APS) para reforzar la promocion

de estilos de vida saludables, la deteccidn temprana y el tratamiento oportuno®.

1.2 Atencién Primaria de Salud y enfermedades crdnicas:

En nuestro pais, el Sistema Nacional de Salud (SNS) estd basado en los principios de

universalidad y libre acceso. Su financiacidon depende principalmente de los impuestos.

12



Introduccion

Inicialmente el SNS estaba centralizado en una Unica gestion estatal. Con el desarrollo de las
autonomias, esta gestion se fue transfiriendo progresivamente a las CC. AA., culmindndose este

proceso en el afio 200124,

El organismo encargado de las prestaciones sanitarias en la Comunidad Auténoma de
Aragon es el Servicio Aragonés de Salud, que esta organizado territorialmente en ocho sectores
de salud: Zaragoza |, Il y lll, Huesca, Teruel, Calatayud, Barbastro y Alcafiiz. Cada uno de los

sectores estan subdivididos en zonas basicas de salud (ZBS), concretamente en 1232,

La base donde se asienta el Sistema Nacional de Salud, y por lo tanto el Servicio Aragonés
de Salud, esta constituida por la Atencién Primaria de Salud y los equipos encargados de su
provisién. La APS constituye el primer punto de contacto con el sistema sanitario y es
considerada un elemento fundamental®®. Asi se puso ya de manifiesto en 1978, en la
Conferencia Internacional sobre Atencidn Primaria de Salud de Alma-Ata donde se asentaron los
valores y principios de la APS (derecho a la salud, solidaridad, equidad, justicia social, etc.); y
donde se definid ésta como la estrategia esencial para conseguir la meta de “Salud para todos
en el afio 2000”252, Este objetivo estd, cuarenta afios después, lejos de alcanzarse. La mitad de
la poblacion mundial carece de acceso a servicios sanitarios basicos, y las intervenciones
sanitarias continlan centradas en modelos biomédicos que priorizan los servicios curativos

frente a la promocidn y prevencion de la salud?’.

La provisién de servicios de APS parte de la premisa de que éste es el nivel basico que
garantiza la continuidad de la atencidn durante todas las etapas de la vida del paciente. La
cartera de servicios sanitarios en APS comprende, ademds de la asistencia sanitaria (a demanda,
concertada o urgente en la consulta o en el domicilio), la indicacién y prescripcion de
procedimientos terapéuticos, actividades de promocidon de la salud, prevencidon de la
enfermedad, educacién sanitaria, y servicios especificos relativos a la mujer, la infancia, la
adolescencia, los adultos mayores, los enfermos crénicos y los grupos de riesgo®®. Ademds de
estas actividades, existen otras como asistencia social, rehabilitacién o salud bucodental. Otros
servicios, como la atencidn a la salud mental y a los pacientes terminales se prestan en estrecha

colaboracidn con otros niveles de asistencia especializada?*?8,

Entre los motivos de consulta a los servicios de APS, los trastornos crénicos son, segun la
Sociedad Espafiola de Medicina de Familia y Comunitaria (SemFYC), responsables de ocho de
cada diez consultas®®. Dentro de estos trastornos, la hipertension arterial (HTA) y la diabetes
mellitus (DM) son por su elevada prevalencia e incidencia, algunos de los motivos mas

frecuentes de consulta®. Asimismo, su considerable aportacion al aumento del riesgo de
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enfermedades cardiovasculares los convierte en problemas de salud de gran trascendencia a

nivel individual y también de salud publica.

Estudios previos realizados en nuestro pais-33

estiman prevalencias de HTA de mas del 40%.
Datos mas recientes (EES de 2020) revelan que el 19% y el 20,5% de la poblacién espaiola y
aragonesa padecieron HTA en los Gltimos 12 meses® (Tabla 1). En cuanto a la DM, trabajos
anteriores33% estimaron prevalencias en Espafia del 14% (siendo el 90% de estos casos, DM tipo
2). La EES (2020) mostré porcentajes de DM en los ultimos 12 meses, en el 7% de la poblacion

de Espafia y Aragén®® (Tabla 2).

Tabla 1. Porcentajes HTA en los ultimos 12 meses. Tabla 2. Porcentajes DM en los ultimos 12 meses.
Espafia Aragon Espafia Aragon
Hombres 19 21,4 Hombres 8,2 7,3
Mujeres 19,1 19,6 Mujeres 6,9 6
Total 19 20,5 Total 7,5 6,6

Fuente: Ministerio de Sanidad, Gobierno de Espafia. Encuesta Europea de Salud. 2020.

Los trastornos de salud mental, son otro de los principales motivos de consulta a los
servicios de APS. Algunos estudios afirman que el 25-30% de las visitas al centro de atencidn
primaria (CAP) las realizan pacientes que presentan alguna condicion psiquidtrica
(mayoritariamente ansiedad y/o depresién)®; y que solamente el 5-10% de estos pacientes son

derivados a servicios especializados de salud mental®.

Los estilos de vida de los paises occidentales (estrés, competitividad, inconformidad,

3738 En el mundo,

etc.), podrian estar contribuyendo a las elevadas cifras de estos trastornos
301 millones de personas sufrieron ansiedad en 2019 y, 280 millones depresién®. En Espafia,
segun el informe sobre salud mental de la Base de Datos Clinicos de Atencion Primaria (BDCAP)
del SNS, en 2021 el trastorno mental mas frecuente fue el de ansiedad, que afecté al 6,7% de la
poblacion (8,8% de mujeres y 4,5% de hombres). La depresion, presenté menores porcentajes
(4,1% de la poblacién; 5,9% de mujeres y 2,3% de hombres)*. Los datos de la EES de 2020
muestran cifras algo mas reducidas en Aragdn, siendo la prevalencia de ansiedad en los ultimos

12 meses de 4,7% (6,7% en mujeres y 2,7% en hombres) y de 3,6% para la depresién (4,9% en

mujeres y 2,2% en hombres)' (Tabla 3).
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Tabla 3. Porcentajes de ansiedad y depresidn en los ultimos 12 meses.

Ansiedad Depresion
Espaiia Aragdn Espafia Aragdn
Hombres 3,5 2,7 3,2 2,2
Mujeres 8,1 6,7 7,2 4,9
Total 5,8 4,7 5,3 3,6

Fuente: Ministerio de Sanidad, Gobierno de Espafia. Encuesta Europea de Salud. 2020.

Todas estas patologias, presentan mayores porcentajes en las categorias de mayor edad
(de 65 y mas afios)®. Sin embargo, aunque la longevidad es un factor esencial en el aumento de
la cronicidad, no debemos asociar exclusivamente enfermedad crdnica con persona mayor.
Algunas estimaciones, confirman que el 60% de los afios de vida ajustados por discapacidad
(AVAD) atribuidos a las enfermedades crdénicas, fueron en personas de menos de 60 afios*.
Segun la EES (2020), en la poblacion menor de 24 afios, el 13,6% ha sido diagnosticado de alergia

crénica, el 4,5% de asma, el 2,6% de ansiedad o el 0,4% de diabetes mellitus®®.

El incremento de las enfermedades crdnicas, estd convirtiendo su abordaje en un
importante reto para los sistemas sanitarios; donde la APS, como se ha comentado, desempena
un rol decisivo en el adecuado manejo de las mismas*2. El desafié que supone la lucha contra
estos trastornos fue trastocado por la aparicién de una enfermedad infecciosa emergente a

finales del afio 2019: la enfermedad por Coronavirus (COVID-19).

1.3 Enfermedad por Coronavirus 2019 (COVID-19):

La COVID-19 es una enfermedad infecciosa causada por un nuevo coronavirus llamado

Sindrome Respiratorio Agudo Severo Coronavirus 2 (SARS-Cov-2).

Los coronavirus son virus ARN pertenecientes a la familia Coronaviridae que fueron
descubiertos por primera vez en los afios 60*. Reciben este nombre ya que, cuando se observan
al microscdpico electrdnico, presentan una forma esférica de la que sobresalen unas espiculas
que le dan la apariencia de una corona solar*. Hasta la fecha, se conocen siete tipos de
coronavirus; cuatro de ellos (229E, NL63, OC43 y HKU1) son muy habituales entre los humanos
y algunos estén presentes en el resfriado comun®. Los coronavirus pueden también infectar a
un huésped animal y asi, evolucionar y convertirse en un nuevo coronavirus humano. Ejemplos

recientes de estas zoonosis son el SARS-CoV y el MERS-CoV que dieron lugar en 2002 y 2012 a
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las epidemias de Sindrome Respiratorio Agudo Grave (SARS) y Sindrome Respiratorio de Oriente

Medio (MERS)*546,

La tercera epidemia zoondtica del siglo XXI causada por un coronavirus, se detecté el 31 de
diciembre de 2019 en la ciudad China de Huwan. Semanas mas tarde del inicio del brote de
neumonia de etiologia desconocida, se aislé un nuevo coronavirus de los pacientes enfermos, el
cual fue designado por la OMS como SARS-CoV-2*¢. Un mes después de la deteccidn del brote,
el virus fue declarado una emergencia de salud publica de importancia internacional, al
presentarse casos confirmados de la enfermedad en dieciocho paises*’. El SARS-CoV-2, que se
transmite de una persona a otra principalmente mediante la inhalacién de las gotas y aerosoles
respiratorios emitidos por un enfermo*, tenia al inicio de la pandemia una infectividad o
numero bésico de reproduccion (Ro) de 2,2%. Con un Ro> 1, la infeccidn se propagd rapidamente
entre la poblacidn, llegando al continente Europeo a finales del mes de febrero de 2020 cuando
nueve paises, entre ellos Espafia, habian notificado casos®®. Los alarmantes niveles de
propagacion de la enfermedad y la gravedad de la misma, llevaron a la OMS a declarar la COVID-
19 como pandemia mundial el 11 de marzo®. Para frenar el ritmo de contagios, los gobiernos
de numerosos paises promulgaron medidas excepcionales. En Espafia, tres dias mas tarde de la
designacién de la COVID-19 como pandemia mundial, se declaré el estado de alarma en todo el
territorio nacional (R.D 463/2020)°!. Las estrategias para reducir la transmisién del virus
incluyeron el confinamiento domiciliario, el distanciamiento social, el cierre de negocios no
esenciales y la recomendacidon de comportamientos como el lavado de manos>**2. A pesar de la
puesta en marcha de estas politicas, el incesante goteo de casos positivos y fallecimientos,
convirtieron a nuestro pais en una de las regiones mas afectadas por el nuevo virus durante la
primera ola (con casi 250.000 contagios y mas de 28.000 fallecimientos a 21 de junio de
2020)>***, Maés de dos afios después del fin del confinamiento y de seis oleadas de contagios,
en nuestro pais las cifras a 30 de diciembre de 2022 superan los 13 millones de casos

confirmados y los 117.000 fallecimientos>®.

En cuanto a los contagios, la mayoria de las personas infectadas (80%) experimentaron
sintomas leves-moderados>® (dolor de garganta, tos, mialgias, fiebre, dolor de cabeza, nduseas
o vémitos, diarrea, anosmia o ageusia)***®. Entre los casos graves de la infeccidn, la neumonia
con fiebre, tos, disnea, taquipnea, desaturacién de oxigeno e infiltrados pulmonares fueron las
manifestaciones mas comunes segun el Centro Europeo para la Prevencion y el Control de
Enfermedades (ECDC)®®. Los casos mdas graves de la infeccidn, asi como las complicaciones

57-61

respiratorias letales fueron, segin numerosos estudios®>’®', mas frecuentes en pacientes

hombres, mas longevos y con comorbilidades subyacentes (obesidad, diabetes mellitus,
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hipertension arterial, enfermedad pulmonar obstructiva cronica [EPOC], enfermedad renal
cronica, etc.). Dos de estas caracteristicas (longevidad y comorbilidad) convirtieron a las
personas mayores y especialmente a aquellas institucionalizadas, en un grupo especialmente
vulnerable a la COVID-19%2. Durante la pandemia, y especialmente durante la primera ola, el
impacto del nuevo virus fue notable en los centros residenciales de nuestro pais, los cuales

experimentaron altas tasas de contagios y fallecimientos®.

1.4 Impacto directo e indirecto de la COVID-19:

La pandemia causada por el SARS-CoV-2 ha impactado directamente en la mortalidad y en
la morbilidad, actuando las patologias crénicas como un importante factor de riesgo para ambos
indicadores de salud. Varios estudios y revisiones han expuesto una mayor probabilidad de
desarrollar formas graves de la infeccion®® e incluso de morir por COVID-19% entre aquellos
pacientes con enfermedades crdénicas preexistentes. Especialmente entre ellos, el contagio
también se ha asociado con importantes secuelas no solo a nivel respiratorio®”, también a nivel
neurolégico® (encefalopatia, accidentes cerebrovasculares isquémicos o cefaleas) vy
cardiovascular®® (sindrome coronario agudo, miocarditis o insuficiencia cardiaca). De igual
manera, entre quienes superaron la infeccién, incluso sin condiciones médicas crdnicas
subyacentes o con sintomas leves, la enfermedad ha podido no remitir, persistiendo algunas
caracteristicas clinicas (tos, fatiga, disnea, mialgias, etc.) mas de tres meses después de la
primoinfeccién’®’!, Esta persistencia de los sintomas ha sido denominada como “Long COVID”
o “COVID persistente” y contribuye, junto con las secuelas graves, al aumento de la carga de las

enfermedades no transmisibles al crear un nuevo grupo de pacientes crénicos’?.

Por otra parte, la pandemia ha tenido igualmente un impacto directo en las afecciones
mentales. La aparicién del nuevo virus y su rapida progresion expusieron a la poblacion mundial,
sobre todo al inicio de la pandemia, a situaciones angustiosas’?. El incremento progresivo de los
casos positivos y del nimero de fallecimientos, la imposibilidad de acompafiar a familiares
enfermos de COVID-19 en sus ultimos momentos de vida y el desconocimiento de tratamientos

efectivos o vacunas frente al SARS-CoV-2, generd sentimientos negativos en parte de la

72,73 74-76

poblacién, repercutiendo éstos en su bienestar psicoldgico’>’3. Algunos estudios’*’®, han
mostrado un incremento de la incidencia de sintomas de ansiedad, depresion y estrés
postraumatico entre la poblacién general espaiola durante los primeros meses de pandemia;
siendo las mujeres quienes declararon mayores niveles en todos ellos. Entre quienes pasaron la

infeccidn, las secuelas psicolégicas también estan presentes. Segun un estudio realizado por
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Taquet M et al”’, en uno de cada cinco pacientes el diagndstico de COVID-19 se asocié con un
diagndstico psiquiatrico (trastorno de ansiedad e insomnio principalmente) entre los catorce y
los noventa dias posteriores. A su vez, los casos graves hospitalizados parecen presentar un
mayor riesgo de desarrollar trastorno por estrés postraumatico’®. El impacto directo de la
pandemia sobre la salud mental de los profesionales sanitarios de primera linea ha sido también
objeto de estudio de numeros trabajos’®%. El enfrentamiento al nuevo virus con Equipos de
Proteccién Individual (EPIs) insuficientes, el temor al contagio y el desbordamiento del sistema
sanitario ante la creciente demanda asistencial, expusieron a estos trabajadores a largas
jornadas de duro trabajo, las cuales parecen haber contribuido a la aparicién de estrés, ansiedad

y agotamiento fisico y emocional (sindrome de Burnout) entre este colectivo.

Sin embargo, el impacto de la COVID-19 va mucho mas alld del propio virus, ya que las
medidas impuestas para frenar su propagacion han tenido también repercusiones indirectas en

la poblacién general y, en la poblacidon con patologias crénicas en particular®,

El confinamiento domiciliario y la interrupciéon de la actividad econdmica no esencial
durante varias semanas, modificaron los habitos familiares y las rutinas laborales y de ocio. Esta
extraordinaria situacidon pudo afectar al bienestar de la poblacién vy, derivar en problemas

emocionales y fisicos®2.

El aislamiento en el domicilio y el distanciamiento social motivados por la COVID-19, han
sido asociados con la presencia de estrés y sintomas de ansiedad y depresion®84, Para las
personas con trastornos crénicos y mentales preexistentes, este efecto negativo parece haber
sido todavia mayor segulin algunos estudios®>8, Del mismo modo, la interrupcidn de las rutinas
diarias, la soledad derivada del aislamiento y la incertidumbre ante el futuro, pudieron exacerbar
la morbilidad de sus enfermedades crénicas, creando asi un circulo vicioso®’. Trabajos previos
realizados en poblacidn general, ponen de manifiesto cambios en los estilos de vida y, algunos
de ellos, la adquisicién de habitos poco saludables durante los meses del confinamiento

|90,91

domiciliario estricto (inactividad fisica®°, dietas insanas®®, ingesta de tabaco y alcoho )

90,92)

deterioro de la calidad y duracién del suefio . Aungue son menos, los estudios llevados a

cabo en poblacién con patologias crénicas®*®® también arrojan resultados en esta misma linea.

En referencia a la capacidad de respuesta y adaptacién de los sistemas sanitarios, el
aumento de la demanda asistencial durante la pandemia y especialmente durante la primera
ola de COVID-19, sometid a los sistemas de salud de todo el mundo a una gran presién®®. Este
hecho obligd a interrumpir servicios de atencion esenciales (inmunizacidn, planificacion familiar

y anticoncepcion, atencion prenatal, etc.), tal y como muestran los resultados de la encuesta
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realizada por la OMS®’ entre mayo y julio de 2020, donde el 90% de los paises encuestados (n =
105) informd6 de la paralizacion de estos servicios en mayor o menor medida. La rapida
propagacion del virus impacto también en la capacidad de abordar y responder a las
enfermedades crénicas. El 61% de los paises encuestados declaré interrupciones en el
tratamiento de los trastornos mentales y el 69% en el diagndstico y tratamiento de las patologias

cronicas.

Como se menciond anteriormente, la atencién y cuidado de los pacientes con problemas
crénicos son competencias de los profesionales sanitarios que conforman los equipos de APS.
Especialmente al inicio de la pandemia, los equipos de APS se vieron obligados a adoptar
cambios bruscos en su organizacidon®, afectando estos a la calidad y continuidad de la atencién
de los pacientes con patologias crénicas®. Sin tener una orientacion clara y sin EPIs adecuados,
las funciones de estos equipos pasaron a centrarse en la deteccidon de casos positivos de la
infeccidn, el seguimiento activo de los mismos y el rastreo de los contactos estrechos. Segun la
SemFYC, hasta el 90% de los casos de infeccién por COVID-19 durante la primera ola en Espafia,
fueron atendidos y resueltos en APS®. Esto derivd en una falta de atencidn y control a los
pacientes crénicos. En el mejor de los casos, la atencidn se realizé a través de consultas
remotas®’, a pesar de la importancia que tiene en este tipo de pacientes realizar un seguimiento
personal estrecho para reducir el riesgo de resultados de salud adversos®”°>. Entre los trastornos

99101 sefialan a la diabetes

mas castigados por la interrupcidn de la atencion, algunos estudios
mellitus, la EPOC, la hipertension arterial, las enfermedades cardiacas, el asma, el cancery la

depresion como las patologias mas afectadas.

La reorganizacion de los servicios de APS y las restricciones gubernamentales a visitas
médicas electivas no urgentes, interrumpieron innegablemente la atencién y el seguimiento a
estos pacientes®’; ademads, segun algunos estudios®” 7192 se postergaban o evitaban las
consultas presenciales en los CAP por temor a una posible exposicion al SARS-CoV-2. Este retraso
y disminucion en el acceso a la atencién, pudo tener un impacto negativo en el manejo y
prondstico de los problemas créonicos a medio y largo plazo, anticipando complicaciones y

102103 E| temor al contagio cambid la percepcion de lo considerado como

reagudizaciones
urgencia médica, reduciéndose también la demanda de atencién especializada entre estos
pacientes®”. Varios estudios'®1%® han reportado un descenso en el nimero de hospitalizaciones
y visitas al servicio de urgencias por patologias no relacionadas con COVID-19, pero también un

exceso de mortalidad por estas mismas causas durante los primeros meses de la pandemia.
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Por ultimo, la emergencia sanitaria y las medidas adoptadas por los gobiernos para proteger
la salud de la poblacién, han tenido también un efecto perjudicial en la economia y en la
sociedad en general'®. Segun el Banco Mundial, estos efectos son particularmente negativos
en los paises mds afectados por la pandemia, entre los cuales se encuentra Espafiat'®. Nuestro
pais, ya fue uno de los mas castigado por la crisis econdmica de 2008, y experimenté entonces
las nefastas consecuencias de la gran recesion en la salud mental de la poblacidn (trastornos del
estado de danimo, ansiedad, trastornos por abuso de alcohol)!'!. Aunque han tenido un origen
distinto, las consecuencias de ambas recesiones podrian asemejarse. Segun la Organizacion para
la Cooperacién y el Desarrollo Econdmico (OCDE), la crisis de salud publica ha desembocado en
una crisis econdmica que tiene consecuencias sobre el bienestar individual y social en la

actualidad y también en el futuro!!2.

Por todo ello, las consecuencias directas e indirectas de la pandemia por COVID-19 ponen
de manifiesto el gran desafio que esta crisis sanitaria supone para el manejo y control de las
enfermedades crdnicas, poniendo a prueba la capacidad de respuesta y adaptacién de los

gobiernos y los sistemas sanitarios!®?,

1.5 El concepto de sindemia:

La pandemia por COVID-19 ha afectado directa e indirectamente a poblaciones vy
comunidades de todo el mundo. El desarrollo y progreso de la misma, hizo evidente su
interaccion con otras enfermedades no transmisibles que ya representaban, antes del inicio de
la crisis sanitaria, una parte importante de la carga de morbilidad y mortalidad®'*. Como ya ha
sido comentado, las enfermedades crdnicas suponen un factor de mal prondstico e incrementan
el riesgo de mortalidad derivado de la infeccidn y, viceversa, la COVID-19 y las medidas para
frenar su propagacion han impactado en la atencidn y la salud de las personas con patologias

crénicas preexistentes!?,

Ambos procesos (el virus emergente y las enfermedades crdnicas), se presentan hoy en dia
como una sindemia**1% (Figura 5). Este término epidemiolégico acufiado por el antropélogo
Merill Singer, es definido en su nivel mas simple como la presencia de dos o mas estados de
enfermedad que interactian adversamente entre si, afectando negativamente el curso mutuo
de la trayectoria de cada enfermedad®**. El concepto no se limita al enfoque de la comorbilidad
como simple sumatorio de enfermedades!!®!'’, Va mds alld, ya que amplia la mirada a los
procesos biosociales en los que se dan estas enfermedades, ademds de entender los contextos,

las condiciones de vida y las desigualdades como los posibilitadores de estas interacciones entre
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17 Histéricamente, las pandemias se han experimentado de manera

distintas patologias
desigual. Por ello, la COVID-19 no puede definirse como una enfermedad socialmente neutra, ni
tampoco como un sindemia global, ya que la pandemia ha tenido expresiones diferentes en
distintos contextos!'>'!’, La prevalenciay la gravedad de la COVID-19 se han magnificado debido
a la epidemia preexistente de enfermedades crdnicas, que en si mismas tienen un patrdn social
y estan asociadas con los determinantes sociales de la salud. El gradiente social de las
enfermedades crdnicas surge como resultado de las desigualdades en la exposicion a los
determinantes sociales de la salud (DSS): las condiciones en las que las personas viven, trabajan,

crecen y envejecen, incluidas las condiciones laborales, el desempleo, el acceso a bienes y

servicios esenciales, la vivienda y el acceso a la salud!®,

La consecuencia mas importante de ver la COVID-19 como una sindemia es pues subrayar
sus origenes sociales. Si las causas de las desigualdades en salud son sociales, las soluciones
deben ser sociales e integrar los DSS en la forma de entender los procesos de salud vy
enfermedad. Abordar la COVID-19 como una sindemia implica abordar las enfermedades
crénicas como requisito previo, pero también abordar la educacion, el empleo, la vivienda, la

alimentacién y el medio ambiente!4,
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Figura 5. Marco conceptual: Efectos directos e indirectos de la sindemia por COVID-19 en la salud de la poblacion.

Determinantes sociales salud
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Fuente: Elaboracion propia a partir de World Health Organization. Strengthening monitoring of population health to signal and address the wider effects of the COVID-19 pandemic. 2020.
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JUSTIFICACION Y OBJETIVOS

La linea de investigacion de esta Tesis Doctoral se ha centrado en el estudio del impacto de
la pandemia por COVID-19 en los pacientes con enfermedades crdnicas que, durante el
confinamiento y en los seis meses posteriores a su finalizacidon, no presentaron una infeccidon
por SARS-CoV-2 documentada (en su historia clinica electrénica [HCE] o en el aplicativo

informatico de Atencién Primaria: OMI AP).

Dada la importancia y necesidad de atencién continuada a estos pacientes para lograr un
buen control de su patologia y prevenir la aparicién de complicaciones, resulta fundamental
conocer las repercusiones clinicas que han tenido las interrupciones en su atencion a

consecuencia del confinamiento estricto domiciliario y del colapso de los servicios de APS.

De igual manera, la enorme carga econdmica que supone para los sistemas sanitarios el
control de estos trastornos, hace necesario conocer cdmo ha variado la utilizacion de los
servicios sanitarios (tanto de APS como de atencidn especializada), y el consumo de farmacos

por parte de estos pacientes tras el fin del confinamiento.

El estudio de la sinergia de dos crisis sanitarias globales (la COVID-19 y las enfermedades
crénicas), tiene mucho interés en el dmbito de la Salud Publica'?’11°, Generar evidencias en este
campo es muy necesario, ya que la pandemia ha puesto a prueba el sistema sanitario espafiol,
poniendo de manifiesto necesidades de mejora®-!°, Este conocimiento ayudara a identificar
formas de aumentar la resiliencia del sistema de salud, las cuales permitirdn no solo mitigar o
evitar el impacto de futuras pandemias, sino también, planificar y gestionar adecuadamente los

recursos para proporcionar a los pacientes crdnicos servicios de salud de calidad y equitativos.
En base a ello, se enunciaron los siguientes objetivos:

Obijetivo general:

- Conocer las consecuencias de la pandemia por COVID-19 en algunas enfermedades
crénicas que se manejan desde APS en la C. A. de Aragdn, en pacientes sin infeccion por
el SARS-CoV-2 documentada durante el confinamiento y en los seis meses posteriores a

su finalizacion.
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Obijetivos especificos:

24

Analizar si existe empeoramiento o deterioro en los seis meses posteriores a la

finalizacion del confinamiento, entre los pacientes con trastornos crénicos fisicos

(diabetes mellitus e hipertension arterial) y psiquicos (trastorno por abuso crénico de

alcohol y ansiedad y/o depresién), considerando variables clinicas, farmacoldgicas y de

utilizacidn de recursos sanitarios.

e Diabetes mellitus:

v

Objetivo 1: Identificar variaciones en pardmetros clinicos, de
dispensacion de medicamentos y de utilizacién de recursos sanitarios
entre los pacientes con diabetes mellitus que no presentaron
diagndstico positivo de COVID-19 durante el confinamiento y en los

seis meses posteriores (manuscrito 1).

e Hipertensidn arterial:

v

Objetivo 2: Conocer las diferencias (por sexo) en los parametros
clinicos, de dispensacién de medicamentos y de utilizacion de recursos
sanitarios de los pacientes con hipertensidn arterial sin infeccion por
SARS-CoV-2 documentada, entre los seis meses previos al inicio del
confinamiento y los seis meses posteriores a su finalizacién y, explorar
la proporcién de hombres y mujeres que han mantenido, empeorado
0 mejorado sus parametros clinicos en los seis meses siguientes

(manuscrito 2).

e Trastorno por abuso crénico de alcohol:

v

Objetivo 3: Determinar, seis meses después del fin del confinamiento,
cambios en parametros clinicos, de dispensacion de medicamentos y
de utilizacién de recursos sanitarios entre los pacientes con trastorno
por abuso crénico de alcohol que no presentaron diagndstico positivo
de COVID-19y, evaluar las variaciones en los parametros clinicos entre
los pacientes no diagnosticados de COVID-19 y aquellos con

diagnostico positivo de la infeccion (manuscrito 3).

e Ansiedad y/o depresién:

v

Objetivos 4: Explorar los cambios en los patrones de consumo de

farmacos y en la utilizacién de recursos sanitarios, entre los pacientes
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en tratamiento activo de ansiedad y/o depresidn sin infeccidn por
SARS-CoV-2 documentada (manuscrito 4).

v" Obijetivo 5: Determinar los cambios en los patrones de consumo de
farmacos y en la utilizacidon de recursos sanitarios, entre los pacientes
varones en tratamiento activo de ansiedad y/o depresidon que no
presentaron diagndstico positivo de COVID-19 vy, conocer los factores
asociados al posible deterioro de estos trastornos mentales en el

género masculino (manuscrito 5).

Las variaciones en los parametros clinicos no pudieron ser examinadas en los objetivos 4 y
5, ya que no fue posible el acceso a los resultados de escalas validadas utilizadas en APS: Escala
de Depresion y Ansiedad de Goldberg (EADG), Escala de Depresidn Geriatrica de Yesavage,
Escala de Ansiedad de Hamilton o Inventario de Ansiedad de Beck. Finalmente, el Ultimo objetivo
se centrd en el impacto del confinamiento especificamente en los hombres con ansiedad y/o
depresion, ya que son menos los estudios sobre estos trastornos entre los varones, al presentar

ellos menos riesgo de desarrollarlos que las mujerest?%121,
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METODOLOGIA

3.1 Diseino y poblacién de estudio:

La regidon objeto de estudio tiene una superficie de 47.720,3 km? y una densidad de
poblacién de 28 habitantes/km?. Con mas de 1.319.000 habitantes (a fecha de 01/01/2019),
Aragon tiene una estructura de poblacion envejecida (al representar el grupo etario de 85y mas
afios el 4,29% de la poblacidn total, frente al 3,21% a nivel nacional). Este envejecimiento esta
mds concentrado en dreas rurales, presentando las capitales de provincia estructuras de
poblacién mas jovenes. Zaragoza, capital de la regidn, concentra a la mitad de la poblacion,
existiendo solo trece municipios que superan los 10.000 habitantes. Los nucleos rurales con
menos de 2.000 habitantes albergan al 16% de la poblacidn a pesar de representar el 92,3% de

los municipios*?2.

La investigacion global que conforma esta Tesis Doctoral presenta el mismo disefio. Para
cada uno de los objetivos se realizd un estudio observacional retrospectivo pre-post de grupo
Unico, de la poblacidon mayor de 16 afios de Aragdn con HCE en los centros de Atencidn Primaria

del Servicio Aragonés de Salud (n = 1.122.000 personas = 16 anos).

En el andlisis, se incluyé la totalidad de personas mayores de 16 afios con HCE en los CAP del
Servicio Aragonés de Salud y diagndstico de: diabetes mellitus (n = 86.615), hipertension arterial
(n = 245.979), trastorno por abuso crénico de alcohol (n = 9.184), ansiedad y/o depresion (n =
105.554; n = 28.294), que durante el periodo de estudio no presentaron diagnéstico positivo

documentado de COVID-19 detectado mediante prueba PCR.

A partir de la HCE, se recogid para cada individuo informacion en los seis meses previos al
inicio del confinamiento (del 14/09/2019 al 15/03/2020) y en los seis meses posteriores a su
finalizacion (desde el 03/05/2020 al 04/11/2020) (Figura 6). El 15 de marzo de 2020, el gobierno
espanol, declaré el estado de emergencia nacional, limitando la movilidad y obligando a la
poblacién a quedarse en casa hasta el 3 de mayo. Los registros recogidos durante este periodo

de confinamiento estricto no fueron considerados por la escasez de los mismos.
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Figura 6. Disefio del estudio.

1¢" periodo 22 periodo
' '
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
Confinamiento
Septiembre 2019 Marzo 2020 Mayo 2020 Noviembre 2020

Fuente: Elaboracién propia.

3.2 Variables:
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Variables sociodemogrdficas: sexo, edad, tipo de prestacion farmacéutica??® (<18.000€,
entre 18.000 y 100.000€, >100.000€, exentos de pago, mutualista y no asegurados) y
zona basica de salud (definida como: rural [con menos de 10.000 habitantes] o urbana
[con mas de 10.000 habitantes]). También se considerd el nimero de decesos en los dos

periodos de medicién para las diferentes poblaciones a estudio.

Variables relacionadas con la COVID-19: diagnéstico de COVID-19 documentado
(si/no).

Patologias y comorbilidades cronicas: para cada uno de los objetivos se abordd una
patologia. Segun la Clasificacién Internacional de Atenciéon Primaria (CIAP-2)
desarrollada por la World Organization of Family Doctors (WONCA)'?4, se incluyeron los
siguientes cddigos.

e Diabetes mellitus (cédigos T89 y T90).

e Hipertensién arterial (cédigos K86 y K87).

e Trastorno por abuso crénico de alcohol (cddigo P19).

e Ansiedad y/o depresion (cédigos P82, P85 y P86).

En cuanto a las comorbilidades crénicas, se incluyeron los cédigos de la CIAP-2 de

aquellas patologias con prevalencias superiores al 5% segun los resultados del estudio

de Calderdn-Larrafiaga et al'®.
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Tabla 4. Comorbilidades crénicas y cédigos CIAP-2.

Comorbilidades fisicas
Arritmia
Insuficiencia cardiaca
Cardiopatia isquémica
Dislipemia
Sobrepeso
Obesidad
Enfermedad de las venas y arterias
Enfermedad cerebrovascular
Bronquitis crénica
EPOC
Asma
Enfermedad renal crdnica
Hipo e hipertiroidismo
Anemia

Neoplasia

Hipoacusia
Cataratas
Glaucoma
Artrosis
Osteoporosis
Dorsalgia, lumbalgia
Comorbilidades psicoldgicas
Tabaquismo
Insomnio
Intento autolitico
Demencia

Cddigos CIAP-2

K78, K79, K80, A84
K77

K74, K75, K76

T93

T83

182

K92 - K99

K89, K90, K91

R79

R95

R96

U9

T81, T85, T86, T99
B78, B8O, B81, B82

A79, B72, D74 — D78, F74, H75, K72, L71, L97,
N74 —N76, R84 — R86, R92, S77 —S80, T71 -
T73,U75-U79, X75 -X81, Y77 -Y79.

H86

F92
F93
L89, L90, L91
L95
L84, L85, L86

P22, P27
P06
P98
P70, P78

Fuente: Elaboracion propia a partir de Gervas J. Clasificacidn Internacional de la Atencidn Primaria.
Comité Internacional de Clasificacion de la Wonca©.

Para la consecucidn del objetivo 5 se incluyd la variable “nimero de comorbilidades”, la

cual fue categorizada como: i) una comorbilidad y ii) dos o0 mas comorbilidades.

Variables clinicas: para cada patologia abordada fueron seleccionados diferentes

parametros clinicos.

e Diabetes mellitus:

v" Nivel de glucosa en sangre (mg/dL), hemoglobina glicosilada (HbA1c)
(%), creatinina en sangre (mg/dL), filtrado glomerular (ml/min), tensién

arterial sistélica (TAS) y diastélica (TAD) (mmHg), colesterol total
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(mg/dL), lipoproteinas de baja densidad (LDL) (mg/dL), lipoproteinas de
alta densidad (HDL) (mg/dL), peso (kg) e indice de masa corporal (IMC).
e Hipertensidn arterial:
v" TAS y TAD, creatinina en sangre, filtrado glomerular, colesterol total,
LDL, HDL, triglicéridos (mg/dL), circunferencia de la cintura
(centimetros), peso e IMC.
e Trastorno por abuso crénico de alcohol:
v" Transaminasa glutdmico-oxalacética (GOT) y transaminasa glutamato-
piruvato (GPT) (UI/L), creatinina en sangre, filtrado glomerular, TAS y
TAD, colesterol total, LDL, HDL, triglicéridos e IMC.
e Ansiedad y/o depresidn: no fue posible acceder a los resultados de las escalas
validadas utilizadas en APS, por lo que para ambas patologias, no se consideré

ninguna variable clinica.

Variables farmacoldgicas: el consumo de farmacos se midié a través del nimero de
Dosis Diarias Definidas (DDD) y del nimero de DDD por 1.000 Habitantes Dia (DHD)
dispensadas en farmacia (Anexo 1). Se consideraron las DDD y DHD dispensadas en
farmacia y no las prescritas ya que las unidades dispensadas proporcionan una

informacion mas fiable sobre el consumo.

En base a las Dosis Diarias Definidas estipuladas por la OMS*?® (DDDows), el célculo de las

DDD y las DHD prescritas en cada periodo se realizd segun las siguientes formula®?’:

n? envases * n? ff env * contenido ff

DDD = DDD OMS

(n? envases * n? ff env * contenido ff) * 1.000 habitantes

DHD =
DDD OMS * n? habitantes de la poblaciéon a estudio * 182,5 dias

n? envases: numero de envases dispensados.

ne ff env: numero de formas farmacéuticas por envase.

Contenido ff: contenido en principio activo por forma farmacéutica.
182,5 dias = seis meses.

Para el célculo de las DHD, se utilizé la poblacién de Aragdn a mitad de cada uno de los
periodos. Para el periodo pre (del 14/09/2019 al 15/03/2020) se calculé la poblaciéon a
12/2019, y para el periodo post (del 03/05/2020 al 04/11/2020) se calculé para 08/2020.
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Con respecto al analisis especifico de los farmacos consumidos, y teniendo en cuenta el
sistema de clasificacién Anatomica Terapéutica Quimica (ATC [Anatomical, Therapeutic,
Chemical classification system])'?®, para cada patologia se incluyeron los siguientes

grupos farmacoldgicos:

Tabla 5. Farmacos y codigos ATC incluidos para abordar el objetivo 1 (Diabetes Mellitus).

Principio activo ATC DDD (mg)
Insulinas y andlogos Al10A
Accidn rapida A10AB
Insulina Humana A10ABO1 40
Insulina Lispro A10ABO4 40
Insulina Aspart A10ABO5 40
Insulina Glulisina A10ABO6 40
Accion intermedia A10AC
Insulina Humana A10ACO1 40
Accion intermedia o combinada con rdpida A10AD
Insulina Humana A10ADO1 40
Insulina Lispro A10ADO4 40
Insulina Aspart A10ADO5 40
Accidn prolongada A10AE
Insulina Glargina A10AE04 40
Insulina Determir A10AEO5 40
Insulina Degludec A10AEO6 40
Antidiabéticos orales A10B
Metformina A10BAO2 2000
Glibenclamida A10BBO1 10
Glipizida A10BB07 10
Gliclazida A10BB09 60
Glimepirida A10BB12 2
Glisentida A10BB19 10

Fuente: Elaboracion propia a partir de World Health Organization. Collaborating Centre for Drug
Statistics Methodology. ATC/DDD Index 2022.

Tabla 6. Farmacos y cddigos ATC incluidos para abordar el objetivo 2 (Hipertension Arterial).

Principio activo ATC DDD (mg)
Diuréticos co3
Tiazidicos CO3A
Hidroclorotiazida CO3AA03 25
Clortalidona CO03BA04 25
Xipamida CO03BA10 20
Indapamida CO03BA11 2,5
De asa C03C
Furosemida C03CA01 40
Bumetanida C03CA02 1
Torasemida C03CA04 15
Antagonistas de los canales de calcio cos
Amlodipino C08CA01 5
Felodipino C08CA02 5
Nicardipino C08CA04 90
Nifedipino CO8CAO05 30
Nimodipino CO8CA06 300
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Nisoldipino CO08CAO07 20
Nitrendipino CO8CA08 20
Lacidipino C08CA09 4

Manidipino C08CA11 10
Barnidipino CO8CA12 10
Lercanidipino CO8CA13 10
Verapamilo CO8DAO1 240
Diltiazem C08DBO1 240

Inhibidores enzima convertidora angiotensina 09
(IECAS)

Captopril CO9AA01 50
Enalapril CO9AA02 10
Lisinopril COSAAO03 10
Perindopril COSAA04 4

Ramipril CO9AA05 2,5
Quinapril CO9AA06 15
Benazepril CO9AA07 7,5
Cilazapril CO9AA08 2,5
Fosinopril CO9AA09 15
Trandolapril CO9AA10 2

Imidapril CO9AA16 10

Fuente: Elaboracion propia a partir de World Health Organization. Collaborating Centre for Drug
Statistics Methodology. ATC/DDD Index 2022.

Tabla 7. Farmacos y cédigos ATC incluidos para abordar el objetivo 3 (Trastorno por abuso crénico de

alcohol.
Principio activo ATC DDD (mg)
Otros medicamentos del sistema nervioso NO7
Vareniclina NO7BA03 2
Disulfiram NO7BB01 200
Acamprosato NO7BB03 2000
Naltrexona NO7BB04 50
Nalmefeno NO7BB0O5 18
Psicolépticos NO5
Ansioliticos NO5B
Diazepam NO5BAO1 10
Clorazepato NO5BAO05 20
Lorazepam NO5BAO6 2,5
Bromazepam NO5BA08 10
Clobazam NO5BA09 20
Ketazolam NO5BA10 30
Alprazolam NO5BA12 1
Hipnéticos y sedantes NO5C
Flurazepam NO5CD01 30
Triazolam NO5CDO05 0,25
Lormetazepam NO5CDO06 1
Midazolam NO5CD08 15
Brotizolam NO5CD09 0,25
Quazepam NO5CD10 15
Loprazolam NO5CD11 1
Antidepresivos NO6A
Inh|b|dor.es no selectivos recaptacién NOGAA
monoaminas
Imipramina NO6AAO02 100
Clomipramina NO6AAO4S 100
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Amitriptilina
Nortriptilina
Doxepina

Maprotilina

Inhibidores selectivos recaptacién serotonina

Fluoxetina
Citalopram
Paroxetina
Sertralina
Fluvoxamina
Escitalopram

NO6AAQ09
NO6AA10
NO6AA12
NO6AA21
NO6AB
NO6ABO3
NO6ABO4
NO6ABO5
NO6ABO6
NO6ABO8
NO6AB10

75
75
100
100

20
20
20
50
100
10

Fuente: Elaboracidn propia a partir de World Health Organization. Collaborating Centre for Drug

Statistics Methodology. ATC/DDD Index 2022.

Tabla 8. Farmacos y cédigos ATC incluidos para abordar los objetivos 4 y 5 (Ansiedad y/o depresion).

Psicolépticos
Ansioliticos

Diazepam
Clorazepato
Lorazepam
Bromazepam
Clobazam
Ketazolam
Alprazolam
Pinazepam
Clotiazepam
Bentazepam

Hipnéticos y sedantes

Flurazepam
Triazolam
Lormetazepam
Midazolam
Brotizolam
Quazepam
Loprazolam
Antidepresivos

Inhibidores no selectivos recaptacion

monoaminas
Imipramina
Clomipramina
Trimipramina
Amitriptilina
Nortriptilina
Doxepina
Maprotilina

Inhibidores selectivos recaptacidn serotonina

Fluoxetina
Citalopram
Paroxetina
Sertralina
Fluvoxamina
Escitalopram

Principio activo ATC

NO5
NO5B
NO5BAO1
NO5BAO5
NO5BA06
NO5BA08
NO5BA09
NO5BA10
NO5BA12
NO5BA14
NO5BA21
NO5BA24
NO5C
NO5CDO1
NO5CDO5
NO5CD06
NO5CD08
NO5CD09
NO5CD10
NO5CD11
NO6A

NO6AA

NO6AAQ02
NO6AAO4
NO6AAO6
NO6AAO9
NO6AA10
NO6AA12
NO6AA21
NO6AB
NO6ABO3
NO6AB04
NO6ABO5
NO6AB06
NO6AB0O8
NO6AB10

DDD (mg)

10
20
2,5
10
20
30

20
10
75

30
0,25

15
0,25
15

100
100
150
75
75
100
100

20
20
20
50
100
10

Fuente: Elaboracion propia a partir de World Health Organization. Collaborating Centre for Drug

Statistics Methodology. ATC/DDD Index 2022.
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Variables de utilizacién de recursos sanitarios:

e Visitas a APS:

v

S N N N S RN

N2 de visitas a enfermeria en el CAP o por teléfono.

Ne de visitas de enfermeria en el domicilio.

Ne de visitas a enfermeria en el CAP (atencidn continuada).

Ne de visitas de enfermeria en el domicilio (atencidn continuada).

N2 de visitas a medicina de familia (MF) en el CAP o por teléfono.

N¢ de visitas de medicina de familia en el domicilio.

N2 de visitas a medicina de familia en el CAP (atencidn continuada).

N2 de visitas de medicina de familia en el domicilio (atencidon
continuada).

N2 visitas a otros profesionales del CAP: fisioterapeuta, matrona,

odontdlogo/a y trabajador/a social.

e Pruebas diagndsticas de imagen y laboratorio:

v

N2 de radiografias, ecografias, resonancias, tomografia axial
computerizada (TAC), otras pruebas de imagen, retinografias (solo en
manuscrito 3: diabetes mellitus).

N2 de hemogramas, bioquimicas, microbiologia, inmunologia, pruebas

de coagulacion, pruebas de orina.

e Visitas a atencidn especializada:

v

D N N N N NN

N2 visitas a atencidn especializada (1° consulta).

N2 visitas a atencidn especializada (consultas sucesivas).

N2 visitas al servicio de urgencias hospitalarias.

N2 ingresos hospitalarios.

N2 de dias de estancia hospitalaria.

N2 de ingresos en una Unidad de Cuidados Intensivos (UCI).

Ne de dias de estancia en una UCI.
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3.3 Fuentes de informacidn:

Todos los manuscritos estan basados en datos clinico-administrativos provenientes de las

HCE de Atencién Primaria.

La historia clinica, constituye un instrumento fundamental para la comunicacién entre los
diferentes profesionales que forman parte del sistema sanitario. Su contenido, estructura y
funciones estan regulados por el articulo 3 de la Ley 41/2002 del 14 de noviembre, bdsica
reguladora de la autonomia del paciente y de derechos y obligaciones en materia de informacion
y documentacion clinica. En ella, la historia clinica se define como: el conjunto de documentos
que contienen los datos, valoraciones e informaciones de cualquier indole sobre la situacién y

la evolucién clinica de un paciente durante el proceso asistencial.

La HCE permite el almacenamiento sistematico de datos sociales y médicos de un paciente
a través de un sistema informatico. La puesta en funcionamiento de la HCE en el SNS se llevé a
cabo paulatinamente en las 17 CC. AA. sin una planificacién conjunta??®, En Aragén, se inicid en
la primera década de este siglo, finalizando su implementacion total en algunas zonas de dificil

cobertura en el afio 2011'%.

La digitalizacién de los sistemas de salud produce una cantidad enorme de datos
electréonicos que son conocidos con el término de macrodatos o big data. Estos macrodatos
generados por el sistema de salud durante el seguimiento habitual de los pacientes son también
conocidos como datos del mundo real (Real World Data o RWD) y, a diferencia de los obtenidos
por los ensayos clinicos, tienen gran validez externa y contribuyen a establecer evidencias de la
vida real. Este conjunto de datos masivos, complejos y variados requieren, en cambio, del uso
de herramientas tecnoldgicas para ser procesados®®. El sistema de gestion de datos clinicos del
Servicio Aragonés de Salud (BIGAN), recoge todos los datos que genera el sistema sanitario y los
anonimiza®!. Esta herramienta de big data, permitié construir una base de datos que incluyera
informacidn sociodemografica y clinica de aquellos pacientes mayores de 16 afios con HCE en
Atencidn Primaria y con alguno de los diagndsticos estudiados (diabetes mellitus, hipertension
arterial, trastorno por abuso crénico de alcohol, ansiedad y/o depresion) que durante el
confinamiento y los seis meses posteriores a su finalizacién no presentaron prueba diagndstica

positiva documentada de COVID-19.
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3.4 Andlisis estadistico:

El gran tamafio muestral permitié la utilizacién de estadisticos paramétricos!32.

Con la finalidad de conocer las caracteristicas sociodemograficas y las comorbilidades
cronicas mas frecuentes entre las muestras estudiadas, se realizé un analisis descriptivo en cada
estudio. Para la descriptiva de las variables cualitativas se utilizaron medidas de frecuencia
absolutas (n) y relativas (%). Para las variables cuantitativas se utilizaron medidas de tendencia

central (media) y de dispersion (desviacion estandar o DS).

La mortalidad por causas distintas a la COVID-19 (sin confirmacién mediante PCR) se evalud
a través del cdlculo de la tasa bruta de mortalidad y de sus intervalos de confianza al 95% (IC
95%) para cada uno de los periodos: pre (14/09/2019 al 15/03/2020) y post (03/05/2020 al
04/11/2020).

n? defunciones

Tasa bruta de mortalidad = - * 1000
n? habitantes

Calculo IC 95%*33:

- Limite superior: (100/n) * (d + (1,96 *\/d))
- Limite inferior: (100/n) *(d - (1,96 */d))

Donde (n) = n@ habitantes y (d) = n2 defunciones

Aligual que en el calculo de las DHD, para el calculo de las tasas se utiliz6 como denominador

la poblacién de Aragdn a mitad de cada uno de los periodos: pre (12/2019) y post (08/2020).

Para conocer las variaciones en los parametros clinicos, para cada uno de ellos se calculd
inicialmente la media y la DS en cada periodo. Si para un mismo individuo habia mas de una
medicion del mismo parametro en un periodo, se calcularon ademas otras medidas de tendencia
central y de dispersidon, como la mediana y el rango intercuartilico (RIQ). Finalmente, para
comparar la diferencia entre la media del periodo pre y post, se realizé una prueba T de Student

para muestras dependientes o pareadas.

En el objetivo 2 (Hipertension arterial), las variaciones (pre/post) en las medias de los
pardmetros clinicos fueron presentadas por sexos. Ademas, se calculd la proporcidon de personas
que habian empeorado, mejorado o mantenido sus valores de presion arterial en rango (TAS

<140 mmHg y TAD < 90 mmHg). Considerando:
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- Empeoramiento: aquellos que antes del confinamiento presentaban valores en rango y
después de éste, valores fuera de rango.

- Mejora: aquellos que antes del confinamiento presentaban valores fuera de rango y
después de éste, valores en rango.

- Mantenimiento: aquellos que i) antes y después del confinamiento presentaron valores
en rango o ii) aquellos que antes y después del confinamiento presentaron valores fuera

de rango.

Para valorar la distribucion de estas frecuencias se utilizé la prueba Chi cuadrado (X?) de

Pearson.

En el objetivo 3 (Trastorno por abuso crénico de alcohol), se valoraron también para cada
uno de los periodos, las diferencias en las medias de los parametros clinicos entre pacientes con
trastorno por abuso crénico de alcohol con diagndstico positivo de COVID-19 y sin diagndstico
de la infeccién. El gran tamafio de la muestra permitié asumir la distribucion normal de las
variables clinicas y, tras realizar el contraste de homogeneidad de varianzas de Levene, utilizar
la prueba T de Student. En aquellas variables clinicas con un numero menor de 100
observaciones, no se pudo suponer normalidad y se utilizé la prueba de rangos con signo de

Wilcoxon.

En cuanto a las diferencias en los patrones de consumo de farmacos, éstas fueron evaluadas
a través del calculo de las DHD dispensadas en farmacia para las distintas muestras en los dos
periodos de tiempo. En el objetivo 5 (Ansiedad y/o depresidn), las diferencias en las DDD se
calcularon utilizando la prueba T de Student para muestras pareadas y la prueba de rangos con
signo de Wilcoxon en los casos en las que las observaciones estaban por debajo de 100. En éste
mismo manuscrito, también se utilizaron modelos de regresion logistica multivariada para

analizar los factores asociados al posible deterioro de los trastornos mentales.

Por otro lado, la media y la DS de cada variable relacionada con la utilizacién de recursos
sanitarios (acceso a servicios de APS asi como especializada y realizacion de pruebas
diagndsticas), también fue calculada para cada periodo. El calculo de la diferencia de medias se
realizo utilizando nuevamente la prueba T de Student para muestras dependientes. En los casos

con menos de 100 observaciones, se aplicd también la prueba de rangos con signos de Wilcoxon.

En todos los estudios el nivel de significacidon fue establecido en 5% (p < 0,05). Todos los
andlisis estadisticos fueron realizados con IBM® SPSS® Statistic 21'3* y R versidn 4.0.5%° en un

ordenador con 16 MB de RAM.
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3.5 Consideraciones éticas:

Los datos de los pacientes que se incluyeron en todas las muestras analizadas, se obtuvieron
mediante procesos de anonimizacién a partir de la HCE facilitada por el Servicio Aragén de Salud.
Ningun dato disponible de los pacientes permitia su identificacion, por lo que no se requirié su
consentimiento para ser incluidos en los estudios. El tratamiento, la comunicaciéon y
transferencia de los datos personales se realizd de conformidad con lo dispuesto en el
Reglamento (UE) 2016/679 del Parlamento Europeo y Ley Organica de Proteccién de Datos de

Caracter Personal y garantia de derechos digitales 03/2018.

Ademas, los procedimientos que se realizaron en esta Tesis Doctoral cumplen con las
normas éticas y fueron aprobados por el Comité Etico de Investigacién Clinica de Aragén (PI20-
175. Anexo 2), perteneciente al Departamento de Salud del Gobierno de Aragdn, y con la

Declaracién de Helsinki de 1975, y su versién revisada en 2008.
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Abstract The lockdown measures imposed to stop the spread of the virus have affected the general
population, but particularly people with chronic diseases such as diabetes. An observational real
world data pre-post study of 86,615 individuals over the age of 16, having a medical history in
the Aragon (Spain) Health Service and diagnosed with diabetes, without COVID-19 infection was
undertaken. Clinical, pharmacological and health resource use variables were collected during
the six months prior to the onset of the lockdown and during the six months after the lockdown
ended. The Student's f-test was used to analyse differences in means. Our study does not show
clinically relevant changes six months following the end of the strict lockdown. The consumption,
by these patients, of hypoglycaemic drugs and the use of health resources continue at below pre-
pandemic kevels, six months later. The interruption in care for these patients and the lifestyle change
resulting from the pandemic do not appear to have had a significant impact on the health of the
diabetic population.

Keywords: COVID-19; diabetes; lockdown; lifesty le; health resources

1. Introduction

The current COVID-19 pandemic has tested the response and ability of people, gov-
ernments and health systems around the world to adapt [1]. Its impact on essential health
services is of great concern. According to the results of the PULSE survey carried out by
the World Health Organisation (WHO) in 105 countries, the majority (90%) have suffered
interruptions in essential healthcare services since the beginning of the pandemic [2]. These
interruptions are likely to have serious adverse effects on the health of the most vulnerable
populations, such as those with chronic diseases who need regular assistance and care,
especially Primary Care (PC) [2,3].

These PC services, which helped people to manage chronic diseases before COVID-19,
were modified with the arrival of the pandemic. Since then, they have been focused
on detecting mild cases of the infection, following up positive cases and contact tracing.
This interrupted their care of patients with chronic diseases to a greater or lesser extent.
In addition, to reduce the risk of COVIID-19 transmission, medical appointments were
postponed and follow-up appointments were mostly carried out by telephone [4].

Int. J. Enoiron. Res. Public Health 2022, 19, 6835. hitps:/ /doiorg/ 103390/ irerph19116835
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The restrictions imposed under the state of emergency to stop the spread of the virus
has also had a direct impact on people with chronic diseases, and especially on those with
diabetes. The global prevalence of diabetes was 9.3% in 2019 [5]. In Spain, the figure was
13.8%, counting type 2 diabetics alone [6]. The home lockdown measures applied have
affected the diabetic population’s ability to lead a healthy lifestyle (balanced diet, physical
activity, etc.), which plays a very important rok in the proper management and control of
this disease [7].

Previous studies about the impact that lifestyle modifications have had on patients
with diabetes have had varying results. Some suggest that lockdown has not had a negative
impact on the disease’s clinical parameters [8,9], while others report the deterioration of
patients during the time when restrictions were imposed [10,11].

The deterioration of the clinical parameters of diabetes, and other non-communicable
diseases such as cardiovascular diseases or cancer during the pandemic, could further
increase the risk of poor prognosis and mortality from COVID-19 [12]. An association
between the presence of diabetes and a more serious COVID-19 disease has been found by
many studies [13,14].

Most studies on diabetes and COVID-19 have investigated the influence of this disease
on the prognosis of infected patients, but fewer have analysed the impact of the pandemic
on the uninfected diabetic population. These latest studies also mostly have cross-sectional
designs and small sample sizes, and it is, therefore, necessary to carry out large-scale
studies that provide a longitudinal perspective.

Accordingly, this paper aims to study and conduct a longitudinal analysis of the possi-
ble changes in the clinical parameters, as well as in the hypublycaemxc drug consumption
and the use of health resources, between the six months prior to the start of lockdown and
the six months after the end of strict lockdown, in a southern European population with
diabetes who did not contract COVID-19.

2. Materials and Methods
2.1. Design and Study Population

Observational real world data pre-post study of the population aged over 16 registered
in the Autonomous Region of Aragon, in the north of Spain, with medical records in Primary
Healthcare Centres (n = 1,122,151 people).

This study’s final sample is made up of individuals aged over 16 with a clinical history
in the Aragon Health Service and a diagnosis of type 1 or type 2 diabetes, according to
the International Classification of Primary Care (ICPC-2) criteria [15], who have not been
infected with COVID-19 (11 = 86,615). This last criterion was established to analyse changes
in health status due exclusively to the measures imposed to control the pandemic. On 15
March 2020, the Spanish Government declared a state of national emergency, limiting
mobility and requiring the population to stay at home until 3 May.

Data were collected from each individual at different time periods. The baseline
measurement was taken in the six months prior to the start of lockdown (from 14 September
2019 to 15 March 2020), and the second measurement in the six months after the end of
strict lockdown (until 4 November 2020).

2.2. Data Sources

This study is based on data from Aragon Primary Care centre’s longitudinal electronic
health records.

Given that the healthcare system is universal, with practically no other Primary
Care providers, it is considered that the data obtained in this study are representative of
practically 100% of the population that met the study’s inclusion criteria.

2.3. Variabies

The sociodemographic variables included in this study were: sex, age, pharma-
ceutical delivery and rurality of the health zones (defined as: rural—with less than
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10,000 inhabitants—or urban—with more than 10,000 inhabitants). The number of deaths
in the study population was also considered for each of the measurement periods.

Comorbidity with other chronic diseases was also considered. Those chronic condi-
tions with a prevalence greater than 5% [16] were also collected (arrhythmias, heart failure,
ischaemic heart disease, hy pertension, dyslipidaemia, obesity, overweight, vein and artery
disease, cerebrovascular disease, chronic bronchitis, chronic obstructive pulmonary disease
(COPD), asthma, chronic kidney disease, hypo and hyperthyroidism, smoking, alcoholism,
insomnia, anxiety and depression, autolytic attempt, anaemia, neoplasia, dementia, hearing
loss, cataracts, glaucoma, ostecarthritis, osteoporosis and dorsopathy ).

The variables of interest in our study are related to the clinical parameters of diabetes
and its possible complications. The clinical parameters collected were: blood glucose level,
glycated haemoglobin (HbA 1c), blood creatinine and glomerular filtration. In addition,
bleod pressure measurements (systolic and diastolic), total cholesterol, low density lipopro-
tein (L.DL), high density lipoprotein (HDL), triglycerides, weight and body mass index
(BMI) were collected.

Patient drug use in the 6 months prior to the start of lockdown and in the 6 months
after the end of strict lockdown was assessed through variations in the number of patients
with diabetes who do not use hy poglycaemic drugs vis-a-vis those who consume one or
more, and through the total number of defined daily doses (DDD) per 1000 inhabitants per
day (DHD), dispensed by the pharmacy during each of the two periods. For the calculation
of DHD, the Aragon population at the middle of each of the periods was used.

Registered consumption of the active ingredient + 1000 inhabitants
Standard DDD % ninhabitants/period « 365 days

DHD =

It was decided to take the dispensed DHD and not the prescribed one, as some
prescribed drugs may not be dispensed. According to the Anatomical Therape utic Chemical
classification system (ATC), the following pharmacological groups were assessed: A10A
(insulins and analogues) and A10B (oral antidiabetics).

Finally, these patients” use of health system resources during the period under study
was assessed using variables related to the use of PC services (number of nurse and general
practitioner—GP—visits for ordinary or continuous care at a health centre or at home, and
number of visits to other health centre professionals), and the use of specialised hospital
services (number of visits to hospital’s specialised care, number of diagnostic tests per-
formed, number of visits to accident and eme rgency —A&E—department, hospitalisations
and admissions to intensive care unit—ICU—as well as the duration of these stays).

2.4. Statistical Analysis

Given our large sample size, we used parametric statistics [17]. To determine the charac-
teristics of the population, and the total number of patients who take one or more hypogly-
caemic drug, or none at all, a descﬁpﬁve analysis of the study variables was carried out using
frequencies (percentages) to summarise the categorical variables and measures of central
tendency and dispersion (mean and standard deviation) for the continuous variables.

For the study population, mortality due to causes other than COVID-19 was assessed
by calculating the crude mortality rate for each of the two periods. The Aragon population
at the middle of each of the two periods was used as the denominator.

In order to ascertain the variations in clinical variables, if in any of the different periods
of time (6 months prior to the start of lockdown or 6 months later) there was more than one
measurement collected for the same clinical parameter, the median and the interquartile
range (IQR) were calculated. For the two time periods, the mean and standard deviation
(SD) of each of the clinical variables were calculated. To compare the difference of means
between the two measurements a paired samples f-test was performed.

Differences in drug consumption were assessed through the DHDs dispensed in the
pharmacy to the study population in each of the periods.
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The mean and standard deviation of each variable of resource use (primary and
hospital spedalised care) were also calculated. A paired samples -test was used to compare
the difference of means too. For those variables with a fewer number of observations than
100, a Wilcoxon rank test was used,

The level of significance was established at 5% (p < 0.05). The statistical analysis was
carried out using IBM SPSS Statistic 21 (IBM Corporation, New York, NY, USA) and R
version 4.0.5 (IBM Corporation, New York, NY, USA) in a PC with 16 MB of RAM.

3. Results

On 14 September 2019, there were 86,615 people over 16 years of age, with a diagnosis
of diabetes (type 1 or type 2) in their PC history, who, as of 3 November 2020, had not
been infected with COVID-19. It should be noted that for the population aged over 16,
the prevalence of diabetes was 7.72% at the beginning of 2019. The mean age of the sample
was 69.5 years (SD: 13.7), with 48,436 men (55.9%) and 38,179 women (44.1%). Two-thirds
(69.5%) had annual incomes below 18,000 euros, and more than half (51.2%) resided in
urban areas (with more than 10,000 inhabitants) (Table 1), Hypertension (66.1%), followed
by dyslipidaemia (58.2%) and dorsopathies (28.9%) were the most prevalent comorbid
diseases among the population with diabetes under study.

Table 1. Socicdemographic data and chronic comorbidities in diabetic patients not infected with
COVID-19.

N (%)
Age Mean (SD) £9.5 (13.7)
Sex
Men 48,436 (55.9)
Women 38,179 (441)
Pharmaceutical delivery
<18,000 60,182 (69.5)
Between 18,000 and 100,000 22,140 (25.6)
>100,000 336 (0.4)
Free pharmacy 3189 (37)
Mutualist 706 (01.8)
Uninsured 62 (0.1)
Rurality of health zones
Urban 44,321 (51.2)
Rural 42,293 (48.8)
Chronic comorbidities (Yes %)
Arrhythmias 9266 (10.7)
Heart failure 5023 (5.8)
Ischaemic heart disease 9633 (11.1)
Hypertension 57,205 (66.1)
Dyslipidaemia 50,431(58.2)
Obesity 20,200 (23.3)
Overweight 1374 (1.6)
Vein/artery disease £05(54)
Cerebrovascular disease 7784 (9)
Chronic bronchitis 1354 (1.6)
CoPp 5853 (6.8)
Asthma 4001 (57)
Chronic kidney disease 11,309 (13.1)
Hypothyroidism 9983 (11.5)
Hyperthy roidism 3932 (4.5)
Smoking 12,192 (141)
Alcoholism 1661 (1.9)
Insomnia 12,828 (14.8)
Anxiety and depression 23,289 (26.9)
Autolytic attempt 200 (0.2)
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Table 1. Cont.
N (%)
Anaemia 16,927 (19.5)
Neoplasia 23,682 (27.3)
Dementia 3725(4.3)
Hearing loss 8914 (10.3)
Cataracts 15,300 (17.7)
Glaucoma 9838 (11.4)
Ostecarthritis 10,124 (11.7)
Osteoporosis 7772(9.0)
Dorsopathy 25,051 (28.9)

(SD) Standard deviation; (COPD} Chronic Obstructive Pulmonary Disease.

Of the individuals included in the study, 1887 died over the six months prior to the
declaration of the state of emergency, and 2019 during the six months following the end
of the lockdown. Taking into account the Aragon population during these two periods,
the mortality rate per 1000 individuals was 1.4 [95%CI 1.4-1.5] and 1.5 [95%C1 1.5-1.6],
respectively.

The variation in the clinical variables when comparing the two measurements, can be
seen in Table 2. HbA 1¢ parameters [p < 0.001, 95%CE 0.04-0.11}, total cholesterol [p < 0.001,
95%CL 2.39-5.00], LDL cholesterol [p < 0.001, 95%CI: 2.61-4.84], weight [p < 0.001, 95%CL
0.54-0.65] and BMI [p < 0.001, 95%CI: 0.17-0.24] show a significant trend towards a slight
improvement. This is in contrast to the improvement observed in blood glucose and HDL
cholesterol, which is only statistically significant for this last parameter [p 0.032, 95%CL:
0.04-0.94]. In the same table, we can observe a subtle deterioration for other variables
such as blood creatinine [p < 0.001, 95%CL: —0.04-—0.02] and a decrease in the glomerular
filtration rate [p < 0.001, 95%Cl: 1.28-1.95]; both are statistically significant variations. For
blood pressure six months after lockdown ended, only diastolic blood pressure experienced
a statistically significant deterioration [p < 0.001, 95%CI: —0.42--0.22].

Table 2 Clinical parameters 6 months before and 6 months after lockdown.

& ::‘:::s ¢ ;’::;:hs Paired Samples t-Test
N Mean (SD) 95%Cl1 P

Blood glucose level 2010 1372(386)  1358(412)  —0.0628 0.06
HbA1c (%) 2518 7.0 (L1) 6.9 (11) 0.04; 0.11 <0.001
Blood creatinine 2688 0.9 (0.4) 1.0 (04) —0.04; —0.02 <0001
Glomerular filtration 2688 75.5 (22.0) 73.8 (22.5) 1.28;1.95 <0.001
Systolic blood pressure 26,685 13561 (14.3) 136.2(154) —0.33; 0.01 0.073
Diastolic blood pressure 26,691 75.6(8.8) 75.9(9.3) —-042; -0.22 <0.001
Total cholesterol 2708 1796 (393)  1759(38.9) 2.39; 5.00 <0.001
DL 2459 1002 (33.3) 96.5 (31.6) 261; 484 <0.001
HDL 2638 50.8 (16.0) 50.3 (13.2) 0.04; 0.94 0.032
Triglycerides 2660 145.9 (84.0) 147.5 (84.5) —4.08; 0.94 0211
‘Veight 17,005 78.3 (15.0) 77.7 (15.2) 0.54; 0.65 <0.001
BMI 10,800 29.9 (5.0) 297 (5.1) 0.17; 0.24 <0.001

(HbA1c) Glycated haemoglobin; (LDL) Low density lipoprotein; (HDL) High density lipoprotein; (BMI) Body
mass index; (SD) Standard deviation; (95%Cl) Confidence inserval,

In terms of drug use by patients with diabetes in the six months before the start of the
lockdown and six months after lockdown, Table 3 shows an increase in the total number
of patients who did not take any hypoglycaemic drugs [38,032 (43.9) vs. 40,568 (46.8)],
and a decrease in the total number of patients who took one or more drugs. Table 4 also
reveals a decrease in the total number of DHDs dispensed by pharmacies for all drugs
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included in the study, except for the insulins Aspart, Glargine and Degludecand the oral
antidiabetic Metformin.

Table 3. Number of patients who do not use insulins or oral antidiabetics or who consume one
or more.

6 Months Before 6 Months After
N (%) N (%)
No hypoglycaemic drug 38,002 (43.9) 40,568 (46.8)
One hypoglycaemic drug 36,360 (42.0) 34,461 (30.8)
Two hypogly caemic drugs 10,325 (12.0) Q968 (11.5)
Three or more hypoglycaemic drugs 1898 (2.1) 1618 (1.9)

Table 4 Number of DHDs 6 months before and 6 months after lockdown.

6 Months 6 Months
Before After
N DHD
Insulins
Insulin (human) fast acting 655 0.63 0.61
Lispro fast acting 2106 415 415
Aspart fast acting 5400 9.13 9.34
Glulisine 1179 206 176
Insulin (human) intermediate acting s 1M 0.98
Insulin (human) intermediate acting + fast acting 255 070 0.65
Lispro intermediate acting 922 271 261
Aspart intermediate acting 1591 510 473
Glargine 14401 2270 23.10
Determir 1620 3.26 3ls
Degludec 3060 et 474
Oral antidiabetics

Metformin 31,076 39.96 4230
Glibenclamide 259 046 0.42
Glipizide 110 0.21 0.18
Gliclazide 2369 425 3.90
Glimepiride 1951 7.26 6.57
Glisentide 5 0.01 0.01

(DHDs) Defined Daily Doses per 1000 inthabitants per day.

The use that the population with diabetes made of health resources can be seen in
Table 5. Between the two measurement periods, the number of nurse and general practi-
tioner visits decreased; with only the decrease in the number of nurse visits (continuous
care), including those at the health centre and home visits, not being statistically significant.
On the other hand, the same table shows an increase in the number of general practitioner
visits (continuous care) at the health centre [p= 0.014, 95%CE —0.14—0.02], and the num-
ber of visits to other professionals, such as social workers [p = 0.020, 95%CL —071-—0.06).
As for physiotherapy services, visits werne considerably reduced compared to the baseline
measurement [p= 0.006, 95%CL 0.34-204].
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Table 5. Number of visits and diagnostic tests prescribed 6 months before and 6 months after lockdown.

6 Months Before 6 Months A fter Paired Samples t-Test
N Mean (SD) 95%Cl r
No. of nursing visits (ordinary care) at health centre or by telephone 54,905 5.26 (5.277) 453(4.85) 0.68; 0.76 <0.001
No. of nursing visits (ordinary care) at home 4085 7.03 (9.94) 670 (9.80) 0.04; 0.60 0.023
No. of nursing visits (continuous care) at health centie 2108 2.31(353) 219 (3.57) —-0.05;0.27 0112
No. of nursing visits (continuous care) at home 621 2.30(2.99) 228 (3.67) —0.30; 0.35 0.861
No. of general practitioner visits (ordinary care) at health centre or by telephone 68,803 536(4.24) 5.20(472) 0.03; 0.10 <0.001
No. of general practitioner visits (ordinary care} at home 2811 344 (3.47) 2.80 (3.33) 051;0.77 <0.001
No. of general practitioner visits (continuous care) at health centre 458 1.85(1.82) 1.93(2.19) -0.14; —0.02 0.014
No. of general practitioner visits (continuous care) at home 682 1.84(1.63) 1.68(1.38) 0.03; 0.28 0.014
No. of visits to other professionals
Physiotherapist 204 5.63(6.13) 443 (6.16) 0.34;2.04 0.006
Midwife 141 245 (2.16) 252 (2.06) ~0.53;0.37 0732
Dentist 257 215(1.82) 2.41(1.88) —0.55; 0.04 0.092
Social worker 426 275 (2.65) 3.13(3.45) —071; —0.06 0.020
No. of visits to specialised care (first consultation) 3105 149 (0.87) 1.53 (0.93) —0.08; 0.00 0.067
No. of visits to specialised care (successive consultations) 26,307 271 (2.77) 2.61(2.38) 0.07;: 0.12 <0.001
No. of diagnostic tests performed
X-rays 12,805 1.18(1.39) 1.06 (1.26) 012; 018 <0.001
Ultrasound 12,595 0.33 (0.58) 0.30 (0.54) 0.01; 0.04 <0.001
Resonance 12,895 0.11 (0.36) 0.12 (0.35) —0.01;0.00 0.148
CT scans 12,595 0.36 (0.67) 0.37 (0.68) —0.03; —0.00 0.028
Retinographies 11 1.02 (0.16) 1.15 (0.65) ~0.33;0.00 0.257 2
Other imaging test 12,895 015 (0.43) 0.1£(041) 0.00; 0.02 0.019
Haemograms 22,398 0.31 (0.54) 022 (0.48) 0.08; 0.09 <0.001
Biod‘!mist!)' 22,398 1.05 (0.65) 0.98 (0.64) 0.05; 0.07 <0.001
Micmbiology 22,398 0.18 (0.56) 0.24 (0.64) —0.07; —0.05 <0.001
Immunology test 22,398 0.14 (0.40) 0.13 (0.38) 0.01; 0.02 <0.001
Coagulation 22,398 0.03 (0.17) 0.04 (0.20) —0.01; —0.00 <0.001
Urine test 22,398 040 (0.61) 0.36 (0.60) 0.03; 0.05 <0.001
No. of visits to the emergency department 4333 178 (1.50) 1.66(1.29) 0.06;0.16 <0.001
No. of hospital admissions 1335 1.54 (104 1.54(1.05) —0.07; 0.06 0.926
No. of days of hospital stay 1335 1870 (56.44) 17.37 (45.54) —0.30;2.95 0111
No. of ICU admissions 5 1(0) 1(0) "*
No. of days of ICU stay 5 22.20(27.36) 18.60 (27.59) —-520; 1240 04652
{*) The cornelation and t cannot be calculated because the standand error of the differences is 0. * Wilcoxon signed-rank st. (ICU) Intensive care unit; (SD) Standard deviation; (95%CT)
Confidence interval
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In relation to hospital specialised care, we observe the opposite trend. While the
number of first visits to specialised care increased in the six months after the end of strict
lockdown, the number of follow-up consultations decreased; this was the only statistically
significant decrease [p < 0.001, 95%CL 0.07-0.12].

The performance of diagnostic tests also changed during the months under study.
These variations were statistically significant for all tests [p < 0.05], except for resonances
and retinographies,

Among these patients, the number of visits to A&E also decreased [p < 0.001, 95%CL
0.06-0.16]. In terms of hospitalisations and ICU admissions, no statistically significant
differences were observed in terms of the number of visits or the duration of these stays.

4. Discussion

Unlike the results published by other studies [10,11], our longitudinal, large-scale
study does not show clinically relevant changes in the clinical parameters of diabetes,
despite the observed interruptions in these patients’ care. These findings are consistent
with the results of some previous studies that also report a neutral [15,19], or even a
positive [7] influence of restrictive measures on glycaemic control in these patients.

When patients with type 1 and 2 diabetes are analysed separately, the results are more
heterogeneous. A systematic review that analysed 33 studies which included patients with
type 1 (m=33)and 2 (n = 8) diabetes showed significant improvements in glycaemic values,
mainly in patients with type 1 diabetes [20]. In our study, we were unable to differentiate
between patients with type 1 or type 2 diabetes, but we assumed that the vast majority
of patients were type 2 diabetics because: (a) in Spain type 1 diabetes accounts for 1 in
10 cases of diabetes [21] and (b) the mean age of the sample was high.

One of the factors that could explain the slight impact of lockdown in the clinical
parameters shown in our study is the knowledge the patients with diabetes themselves
have of the influence that their disease has on their prognosis if infected with COVID-19 [22].
This could have promoted better disease management among patients with diabetes (more
frequent glycaemic control, awareness of taking medication, etc.) [23], and greater self-
care [19]. This last would be reflected in the significant improvement in the total cholesterol,
LDL, HDL, weight and BMI showed in our study. Some previous studies in this area have
puinted to the possible improvement of dietary habits [24] and physical exercise [23,24]
due to the lockdown in patients with diabetes,

This subtle improvement in clinical parameters could in turn explain the decrease
in the consumption of hypoglycaemic drugs in the six months after the end of lockdown.
Previous studies showed the same trend in terms of diabetes drug prescriptions [25,26).

The decrease in the consumption of these drugs could also be explained by the diffi-
culty of accessing them. According to the results of the study carried out in our country by
a Patient Organisation Platform (POP) [27], during the first wave of the pandemic, 79.3% of
patients with chronic diseases found it difficult to access treatment. In the second wave,
this percentage fell to 25.2%.

During the first months of the pandemic, to avoid the spread of the new virus, people
with diabetes in Aragon (as in other places [2,28]) had interruptions in primary health
care. Nevertheless, they continued to have telephone consultations. This allowed these
patients’ condition to be controlled and monitored [29], which could have prevented any
short-term deterioration. Very similar results were reported by two studies [30,31] carried
out in patients with type 2 diabetes.

However, not all care for these patients can be done properly remotely. Patients
with diabetes (especially elderly patients with type 2 diabetes) have a high prevalence of
metabolic risk factors and comorbid conditions and, therefore, require regularly, face-to-
face attention [32,33]. For these most fragile patients, telematic attention could have been
more difficult during the months of the pandemic [30]. As shown in another work [34],
the decrease in the number of nursing visits observed in our study could have represented a
challenge in the nursing management of diabetic foot care during the COVID-19 pandemic.
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According to the results of a study [35] carried out in Catalonia (Spain), diabetic foot
screening was the most affected indicator among the quality standards that decreased the
most during the pande mic.

Likewise, six months after the end of the strict home lockdown, the number of visits
to specialised care and diagnostic tests conducted on patients with diabetes had not yet
reached pre-pandemic levels. These results, are consistent with the results of other pub-
lished works [2,28]. Diabetic retinopathy screening also showed a significant decrease in the
study carried out in Catalonia [35]. In our study, the number of retinographies performed
showed an opposite trend, however, these results were not statistically significant. Accord-
ing to the decrease in the number of visits to specialised care (successive consultations),
another study conducted in England, showed a decrease in lower-limb major and minor
amputation and revascularisation procedures among patients with diabetes in 2020 [36].

A mix between supply and demand was responsible for the disruption of services [2].

These interruptions could have caused a delay in the diagnosis and in the start of
treatment, causing a worsening in clinical outcomes (decompensations or acute or chronic
complications) in those more fragile individuals [2,25,33]. This fact could explain the
increase in the number of deaths during the second measurement period, although this
study does not include patients with diabetes who also contracted COVID-19, the excess of
mortality due to other causes could have been caused by the concentration of resources
in the fight against COVID-19. Another study also carried out in Spain reported similar
results, showing a reduction in this trend in the first half of 2021 [37].

Our study has some limitations. Firstly, the dataset includes patients with both type
1 and type 2 diabetes, which means that it is dealing with patients with different clinical
profiles. Secondly, for certain clinical variables, a limited number of records are available,
because the GP must validate those results. Therefore, they are a sample of the real data.
We cannot rule out the existence of a bias, although it is reasonable to consider that it would
have the same size and direction in each of the periods considered. Thirdly, we do not know
how long these patients have been diabetic. We also do not have information about the
acute (hypoglycaemia, hyperglycaemia, diabetic ketoacidoesis) and chronic (microvascular
and macrovascular) complications of diabetes or the decompensation of other chronic
diseases. Finally, this study also does not include self-reported data on disease management
(glycaemic control, medication intake) and the lifestyle habits (diet, physical activity, work
routing, etc.) maintained by the population under study during the months of lockdown.,
Conducting studies with a qualitative approach would provide information about the
subjective perception that individuals have of the impact of lockdown on maintaining
healthy lifestyles and managing their disease. Likewise, it would be interesting to evaluate
the changes 12 months after the end of strict lockdown, to verify whether or not the clinical
parameters follow the same trend over time.

Episodes, use of health resources and drug consumption, are routinely collected from
a variety of sources for the total population. Greater knowledge about the health demand
and the real consequences of pandemics and their secondary effects, may improve health
planning and resource management. A more detailed analysis of geographic variations
will allow the identification of vulnerable populations.

5. Conclusions

Our study contributes to the knowledge of the consequences of lockdown for the
population of diabetes patients not infected with COVID-19 in a medium-size Spanish
Health Authority. It offers a longitudinal perspective, considering variables related to
clinical parameters, drug consumption and the use of health resources together.

Our results suggest that diabetes patients without COVID-19 have been able to cope
adequately with the restricions imposed, with no dlinically significant impact on their
diabetes control.
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Jestis Puente-Comesaria™ and Rosa Magallén Botaya *¢

"Aragorese Fesesth Grown in Primesy Care (Grupn Avsgonds o lnvestigectin en Absxidn PrimeataGAAR), Angdn Heeth
Aesewch inssude, Zamgors, Sqasin, “Deperiment of Peychalogy and Socibbgy, Facully of Scaid Scvoes, Univessty o
Zumgans, Tevagam, Spah, Weswork for Reach on Chraetidy, Primary Care, and Hasth Prormosbn (RICAPPS), Barebna,
Sprah, *+Sadde Group, Gefice South Hes) Research hattute, Vigo, San, “Vigo Msth Ares, SEAGAS, Vigo, Span,
“Degawrinent of Medicine, Psychistey and Desmatoiogy, Unlveraty of Zwagoss, Zamgam, Spah

Objectives: Determine the changes in clinical, pharmacological and healthcare
resource use parameters, between the 6 months prior to the lockdown and the
6 months following its end, in a population with hypertension who did nat have a
diagnosis of COVID-19.

Methods: Real world data observational study of 245 979 persons aged >16 years
with hypertension in Aragon (Spain). Clnical (systolic-diastofic blood pressure,
estimated glomenular fitmtion rate (eGFR), blood creatinine, cholesterol,
tnglycerides and anthropometric measures); pharmacological (diuretics, calcium
channel antagonists, and ACE inhibitors), and utization of heafthcare resources
were considered. We performed the Student's T-test for matched samples
(quantitative} and the Chi-squared test (qualtative) to analyze differences between
periods.

Results: SBP, DBP, parameters of renal function and tniglycerides displayed a sgnificant,
alpeit ciinically irrgevant, worsening in women. in men only DBP and eGFR showed a
worsening, although to alesser extent than in women. Certain antihypertensive drugs and
heaith-resource utiizaton remaned below pre-pandemic levels across the 6 months post-
lockdown.

Conclusion: Changes in ifestyles, along with difficulbes in access to routine care has not
substantially compromised the heaith and quafity of ife of patients with hypertension,

Keywords: ufiliization, lockd
19 epidemic

gy, lestyle bohaviours, hypertension (HTN), COVID-
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INTRODUCTION

Cardiovascular diseases are the leading cause of morbidity and
mortality globally, and in 2019 accounted for 17.9 million deaths,
almost one third of the sum total [I]. Among these diseases,
complications of arterial hypertension (AHT) (defined as systolic
blood pressure (SBP) =140 mmHg and diastolic blood pressure
(DBP) =90mmHg measured in a doctor’s office) cause
94 million deaths each year [2, 3].

AHT & ane of the most prevalent chronic diseases, affecting
aver one billion persons worldwide [4]. In Spain, some 14 milion
adults have high blood pressure (BP) (33%), with prevalence of
this disease rising to double (66%) among persons over 60 years
ofage [3]. According to the Aragon Regional Health Authority, in
2018, 19% of men and 20% of women had a diagnosis of AHT,
percentages that rose to 60% among those over the age of 65 [5].
With over 1,300,000 inhabitants, Aragon has a rapidly aging
population, with this phenomenon being more pronounced in
rural than in urban areas The capital Zaragoza, concentrates
over 80% of the population, while rural towns with fewer than
2,000 inhabitants, which represent 92% of the region's urban
centers, account for only 16% of the population [6].

A number of chronic conditions, induding AHT [7], have
been associated with a worse COVID-19 disease course. Even so,
this relationship would not seem to be altogether dear for this
disease, i.e., although there are several studies which suggest that
persons with high blood pressure present with a higher risk of
poar prognosis and mortality in the case of COVID-19 [8, 9], this
assodation could well be confounded by age [7, 10]. AHT is very
frequent among advanced age groups, which have undeniably
proven to be especially vulnerable to the new virus SARS-CoV-2.
There is, however, sufficient evidence to show a higher risk of
hospital mortality due to COVID-19 among patients with
underlying complications stemming from high blood pressure
levels (such as heart failure, kidney disease or stroke) [11-13].

Good management and control of blood pressure during the
pandemic s fundamental to reduce both the burden of this
disease, and any ensuing cardiovascular complications and
warse prognosis among infected patients [7]. Prior to the
COVID-19 outbreak, health professionals at primary care (PC)
centers played an important role in the promotion of healthy
lifestyles [14], by trying to ensure the prevention, early detection
and control of this and other chronic diseases [15]. Once BP levels
have been successfully stabilized, the standard follow-up
recommended for such patients is a check by nursing staff
every 3-6months, and an annual examination by the
physidan or a joint examination by both professionaks [16].
The outbreak of the pandemic in March 2020 modified the
functions of PC teams, a development that possibly had an
impact on the follow-up of patients with AHT. Since
healthcare services were forced to focus their resources on
diagnosis and treatment of COVID-19 [17], this entailed a
reduction in routine face-to-face care of persons with AHT
and other chronic discases [18].

Furthermore, AHT is strongly influenced by virus control
measures [19]. On 15 March 2020, the Spanish government
declared a nationwide state of alarm, thereby placing the

public under home confinement until 3 May. By limiting the
possibility of engaging in physical activity, these measures could
thus have increased sedentary behaviors among these patients
[20]. Similarly, isolation could generate fedings of londliness and
increase levels of anxiety or stress [21], negative feelings which are
associated with developing unhealthy lifestyles, such as the intake
of hypercaloric diets [22], or tobacco and alcohol consumption
[23, 24].

The implications of COVID-19 therefore go beyond the harm
related with the infection itself. Less rigorous control of blood
pressure, coupled with the adoption of unhealthy lifestyles during
strict lockdown, could increase the likelihood of suffering some
complication or cardiovascular event, something that would
translate as an increase in the burden of these diseases in the
medium term.

The great majority of tudies on AHT and COVID-19 have
investigated the influence exerted by this diseasc on the prognasis
of infected patients [7-10], as well as the association between
antihypertensive drugs and risk of infection [25]. Far fewer
studies have analyzed the impaat of the pandemic on the
uninfected population with AHT [26-28]. Hence, the aim of
this study was to analyze changes in clinical parameters, use of
antihypertensive drugs, and health-resource utilization between
the 6 months pre-lockdown and the 6 months paost-lockdown,
among patients older than 16 years in Aragon who were shown to
be diagnosed with AHT in their electronic medical records
(EMR) but who did not have a diagnosis of COVID-19 during
the study period.

METHODS

Study and Design Population
A real world data observational study of the population over the
age of 16 years in a region in the north of Spain, Aragon (n =
1,122,151 ). To ascertain the repercussions of lockdown measures
on the health of the population with hypertension (1= 259,808),
we decided to include only those patients >16 whose EMR
showed diagnosis of AHT as per the International
Classification of Diseases 10th Revision [29], who during the
months of study, did not have a diagnosis of COVID-19 (n =
245979).

For each individual, we obtained EMR data across the
6 months immediately before lockdown (14 September
2019-15 March 2020) and the 6 months immediately after
lockdown (03 May 2020-04 November 2020).

Data-Sources
This study was based on data sourced from longitudinal EMR of
primary care in Aragon.

EMR are widely established in Spain; and in the case of
Aragon, implementation of EMR in the region’s health system
concluded in 201 1. All data generated in the healthcare process
(PC and hospital) of patients enrolled in Spain's national
health system, which has a population coverage of over
90%, are pooled and shared by all the professionals in the
system.
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Variables
The following sociodemographic variables were included in this

study: sex, age, pharmaceutical services and rurality of the health
zones (rural or urban with less or more than 10,000 inhabitants).
In addition, we also considered the number of deaths in the sudy
population for each of the periods measured

For study purposes, we recorded the number of comorbidities
and chronic comorbid conditions with prevalences higher than
5% [30] 1) somatic comorbidities: arrhythmias, heant failure,
ischemic heart disease, dyslipidemias, obesity, overweight,
vascular diseases, cerebrovascular disease, diabetes, chronic
branchits, chronic obstructive pulmonary discase (COPD),
asthma, chronic kidney disease, hypo- and hyperthyroidism,
anemia, neoplasm, hearing loss, cataraas, glacoma,
ostecarthritis, osteoporosis, dorsopathy and 2) psychological
comorbidities: smoking habit, alcoholism, insomnia, anxiety
and depression, autolytic attempt, and dementia

We selected dinical and analytical parameters related with
AHT (SBP, DEP, cstimated glomerular filtration rate (eGFR),
blood creatinine, total cholesteral, low-density lipoproteins
(LDL), high-density lipoproteins (HDL), triglycerides, waist
circumference, body weight, and body mass index (BMD).

Variations in drug treatment were evaluated by reference to
changes in the daily human doses (DHD) for each period, as
shown by retail pharmacy dispensing. DHD are calculated on the
hasis of the standard daily defined dose (DDD) [a measure
stipulated by the World Health Organization (WHO)] and
other pammeters, in accordance with the following formula:

DHD R:pttdcmm-oj the active mgredient + 1000 sthabitans
Stundand DDD * winhabitant | period * 365 days

n

Taking into account the Anatomical Therapeutic Chemical
(ATC) Classification System, we analyzed the following codes of
the drugs of choice for treatment of this disease, as indicated by
the Spanish Sodety for Family and Community Medicine
(Sociedad Esganola de Medidna de Familia vy
Comunitaria - semFYC =) [31} CO3 {diwretics); CO8 (calcium
channel antagonists); and C09 A (angiotensin-converting enzyme
inhibitors - ACE inhibitors -).

Lastly, health-resource utilization by these patients was
evaluated using variables linked to use of PC services (number
of patients, and number of nursing and general practitioner (GP)
visits for routine or continued care, at the health center or home;
and number of patients and number of visits to other health
center professionals, such as social workers, physiotherapists or
midwives) and specidized services (number of viits to
specialzed care, number of diagnostic tests performed,
number of visits to ememgency services, hospitalzations and
admissions to intensive care units (ICU), and duration of such
stays), for each of the periods covered.

Statistical Analysis

Owing to the large sample size, parametric tests were used for
analysis purpases [32]. We performed a descriptive analysis of
the study variables, using frequencies, means and standard
deviation,

TABLE 1 | Sodoasmogepiic dats and dronic cormodidiios n patants W
hypertarsion, withaut dagoss of OOVD-13 (Aragon, Spein. Novertber
2020).

N (%)
Age
Mesn (SD) no(as
Sex
Men 117,924 &79)
Waornen 128,065 §2.1)
Phamacaticy serJors
<18000 167,611 £a.1)
18000100000 67953 278)
> 100,000 1147 045
Free dng precpions 6ABRA
Mutusd nsurnon 228509
Uriresue 134 [0.1)
Ruralty of the hesfth xnes
Uben 125,327 §10)
Aua 120,651 £80)
Neenber of comartidtes
One 278973(11.4)
Two 40823 (185)
Trren 22371 {(179)
Far 40529 {(185)
Fhe 31465 (123)
Six 21,85 .9
Seen 13,55 65
More fun seven 14475 69
Chvaric comorticdtes (Yea %)
Actiythenis 25122 (102)
Heurt Gslum 10,661 83
Ischernic Hest disnase 18,85 7 6
Dytipidemia 131,98 £38)
Otyemity 47485 185)
Overweight 2588019
Vasasar dissases 9754 (20
Ceretyovascde domase 12179
Detierkss 57295 (233)
Chranic tronch s ajasns
corge 13,580 6.5
Asthrra 15,104 B.1)
Chronic Kidney daesse 28782 (11.7)
Hypotymoiden 27233 {11.1)
Hypestyyroditen 12312 60
Anestia 38482 (158)
Neoglasn 83A70 (280)
Hesring loss 2460 (100)
Catwacss 40588 {18.3)
Glaxom 2453 (101)
Ostestrits 31207 (129)
Ostocpoross J1575(128)
Dorscpaty 75172 {308)
Smakdng hat#t 30363 (12.3)
ANoohalam 88116
rsonmia 38,183{135)
Anxdety ana depesssion 71,792 292)
Auttiytic attenp! 250 0.2
Dernerta AR A0

*Chront ob zrud ko pumonary oanap.

For the clinical variables we calculated the mean and standard
deviation (SD) of the parameters for each of the study time points
(pre-lockdown and past-lockdown) by sex. If there was more
than one measurement of the same parameter for the same
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individual, the median and interquartile range (KQR) were
calaulated. To compare differences in means between the
baseline measurement and the measurement at 6 months post-
lockdown, we used the Student’s T-test for matched samples.

To determine variations in dinical parameters, the proportion
of people who had maintained, worsened or improved their BP
values were calaulated. People who had remained stable were
defined as thase who: 1) before and after lockdown presented
values in range (I-I) or 2) before and after lockdown presented
values out of range (O-0). Those who presented values in range
before lockdown and after it presented values out of range were
considered as worsening (I-0). lLastly, we considered as
improvements those who had values out of range before
lockdown and values in range after lockdown (O-I). Values
greater than 140 and 90 mmHg for systalic and diastolic blood
pressure, respectively, were considered out of range.

We use Chi-squared test for cakculate the proportion of people
who had maintained, worsened or improved by sex.

To ascertain variations in drug use, we calculated the DHD of
the study population for each period, and tmansformed it into its
annual equivalent.

To compares differences in the utilization of healthcare
resources, we used the Student's T-test for matched samples in
the case of quantitative variables, and the Chi-squared test in the
case of qualitative variables For those variables with less than
100 observations, a Wikoxon rank test was used.

RESULTS

Six months after the end of strict lockdown in Aragon, a total of
245,979 persons over the age of 16 years with diagnasis of AHT in
their EMR did not have a diagnosis of COVID-19 during the
study period.

The descriptive analysis showed that: 52.1% of the
population were women, mean age 70 years (SD: 13.6); over
two thirds (68.1%) had an income of under 18,000 euros per
year, and a little over half (51%) lived in urban areas. 95.2% of
patients with AHT presented with some associated
comorbidity, with the category of three related
comorbidities being the one that embraced the highest
number of individuals (179%). Among the chronic
comorbidities, the most prevalent were dyslipidemias
(53.6%), dorsopathies (30.6%), anxiety and depression
(29.2%), neoplasms (28%), and diabetes (23.3%) (Table 1).

Ofthe 259,808 patients older than 16 years with a diagnosis of
hypertension 13,829 were not included in the study.
4485 because they had a diagnaosis of COVID-19 during the
study period and 9,344 because they died Of these 4,352 died in
the 6 months preceding the dedaration ofthe state of emergency
(14 September 2019 through 15 March 2020), and a further
4,992 in the 6 months following the end of lockdown (03 May
2020 through 04 November 2020). Taking into account the
Aragon population in the middle of the period in each of the
two measurement moments, the mortality rate per
1000 individuals was 33 (95%CI 32-34) and 37 (95%CI
36-3.9), respectively.

Changes in clinical parameters ohserved on comparing the
baseline measurement with the measurement in the 6 months
post-lockdown by sex, can be seen in Table 2. In women the
parameters of SBP [p < 0.001 (95%CE —0.69 to -0.37)],DBP [p<
0001 (95%CI: -078 to —059)], eGFR [p < 0.001 (95%CL
1.62-2.35)] blood @eatinine [p < 0001 (95%CE
-004 to -0.03)] and triglycerides [p 0.016 (95%CE
~4.64 to -048)] showed a slight, though significant, worsening
with respect to the baseline measurement. In men only DEP [p
0.010 (95%CIL: —0.24 to —0.03)] and eGFR [p < 0.001 (95%CI
0.83-1.64)] showed a worsening, although to a lesser extent than
in women. For the rest of variables (total cholesterol, LDL, body
weight and BMI) both sexes appeared to undergo a slight but
equally significant (p < 0.001) improvement. The same trend was
observed in HDL only in women [p< 0.001 (95%CE 0.52 - 1.11)]
and in triglycerides in men [p 0.001 (95%CI 2.19 - 795)].

Number and percentage of women and men with a stable
evolution, deterioration or improvement in clinical parameters at
6 months is shown in Table 3. For SBP approximately 2/3 remain
unchanged (I-I or O-0), with no differences according to sex. For
individuals who improve (O-I) there are significant differences
between the dinical evolution of the parameters and sex,
therefore improvements in SBP and DBP depends on sex. The
same differences can be seen in SBP for individuak who
worsened (I-O).

With respect to drug use (Table 4), in the 6 months post-
lockdown the total number of DHD of diuretics dispensed at
pharmacies showed a slight increase in comparson with the
previous 6 months, with the exception of two thiazide diuretics
(Chlorthalidone and Xipamide) which registered a decrease in
this same period. In the case of calcium channel antagonists, the
number of DHD of all Dihydropyridines (except Nicardipine and
Lercardipine) and  Bencilalquilaminas/Phenylalkylamines
(Verapamil) fell, in contrast to Benzothiazepines (Diltiazem)
which saw a rise in the last 6months. As regards ACE
inhibitors, the total number of DHD ako decreased in al the
drugs in this group (except Quinapril Fosinopril and
Trandolapril).

In terms of health-resource utilization, as Table 5 shows, the
total number of patients with AHT but without a diagnosis of
COVID-19 who visited PC services in the 6 months after the end
of strict lockdown, fell as compared to the 6 months before the
beginning of lockdown (p < 0.001). Only the number of patients
who received home nursing visits (routine care) rose in
comparison with the previous 6 months (p < 0.001).

Table 6 shows a decrease in the number of visits to nursing
and family medicine services, both in routine and continued care,
across the 6 manths following the end of lockdown (p < 0.05), a
decrease that was only dgnificant in terms of the number ofhome
nursing visits made to provide continued care (p 0.655, 95%CE
~0.17-0.27). With respect to the number of visits to other health
center pmofessionals, these fell soldy in the case of
physiotherapists (p < 0.001, 95%CE 0.99-1.93), and rose in the
case of midwives (p 0.003, 95%CIL: -0.67 to —0.14) and social
workers (p 0.002, 95%CL —0.58 to —0.14).

When it came to the number of visits to specialized care,
opposite but statistically significant trends were in evidence.
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TABLE 2 | Clriced prrarnetess 8 rrorthis pes-lockdown and 8 montes pot-odaiown (wagon, Spern. Septenter 201 S-Noverntxr 2020).

Women Meon
N 6 months 6 months a5% Cl P N § months 6 months 5% Cil P
before after before after

Moan {SD) Moan SDY Moan {SD) Meoan {SD)
== 3A788 13587(139) 1WA(188 {~-088;-037) <0001 26128 13B2(140 1380 (152) D0S; 0.40) a0
-2 33763 756@7 78.3 24) (-0.78; -0.50) <0001 28124 MwEPI 788 8.9 (-024 -0.00 Q010
oG 2225 723214 708 @19) {1.82;2.235) <0001 1951 73208 720 215) 083; 1.84) <0.001
Bood oeatiine 2452 08 0.3 o8 03 (-00s; -0.03) <0001 1934 1.1 038 11048 (~Q04; ~0.02) <0001
Totd cdhokskrd 2445 1990 (41.48) 186.1 (03 2.48;528) <0001 1542 178.7 (402) 1743 p3845) 326;82G) <0001
o 23 1188 Q63) 1123351 (2.33;234) <0001 1781 1063585 1001 fas5) 217;284) 0.0
oL 222 568 (132D 560 129 ©a2:1.11) <0001 1872 BEED 482 (123) (-0.19; 059 0.1a0
Trigyoedirs 2a: 1343 633) 1@ 2 4684; .0.43) 0018 1921 1383838 1332 7a0) (2.19; 7.95) Coan
Wit a1 1008 (123) 100.9(123 (-029; 028 04883 857 108.4{120 1083 (120) (-0.18; 029 0563
arasmiserce
Body weght 18878 712{(133 708 (125) 023;0.23) <0001 15720 ®5(139 827 (141) 08S; 0.82) «0.001
v 11688 20832 2.7 53) ©0.08;0.12) <0001  GARs KA 298 85 .15, 028) <001
Sy=olr tiood pesue.

Dt ol Hood prassire.
‘Esimated glomonshr Rraton mie.
YL ow consty Ipopotans
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TABLE 3 |Nunter and prroertage of patiert s with hyperrsion with a rivirisn ged beter or get womeawoltionat 8 morths (Amgon, Spain . Sepienber 2018 -Novernbey

20.
Remain unchanged: §4* or 0-0%) §-0F [
Women Mon P Women Men P Women Meon P
N %) N{%) N (%) N %) N (%) N (%)
S8 31856 (73.5) 2014728 0573 6294 (145) 4604 (13. 0001 219120 283 (128) 0001
e’ 20008 837) 3B R <000 1708 {39) 1386 41) Q0.216 M 23 112 83 <0001
n range bofom and ata lodkdown,
Qe of range boform and aer DoRCOWN.
T range bedom lockoown and out of mingo afer it
e of range bedor b ckobwn and in mngo ader &
Syzaic Hlond pomsum.
Dastole bbod prosum.
Among patients with AHT, the number of first visits to  DISCUSSION

specialzed care rose in the 6 months after the end of
lockdown (p < 0001, 95%CI: -008 to -002), while the
number of control visits to these same services fell across the
same period (p < 0.001, 95%CI: 0.06-0.10).

In comparison with the previous 6 months the number of
X-rays, ultrasound, blood count, biochemistry, immunology and
urine tests decreased among patients with AHT. In contrast, the
number of resonances, CAT scans, microbiology and coagulation
tests increased among these patients in the 6 months after the end
of lockdown, with all these variations being statistically significant
(p < 0.05).

Lastly, the number of visits to emergency services (p < 0.001,
95%CI: 0.08-0.13) and the number of hogpitalzations (p <0.001,
95%CI: 0.99-1.03) also decreased, with no statistically significant
differences being found between the number of ICU admissions
and the duration of hospital stay.

The results of our study suggest a dinically irrelevant slight
waorsening in blood pressure levels in the 6 months after the
end of the lockdown, especially in women. These results are
similar to the results of other articles [26, 27] that also show small
variations or even improvement in blood presaure levels after
lockdown.

Another longitudinal study [28] conducted in China from
October 2019 through March 2020 showed that the hypertensive
population in one of the areas hardest hit by the pandemic
(Wuhan) experienced a higher increase in SBP during the
growth phase of the epidemic in comparison with other less
affected areas (with differences between 2.1 and 3 mmHg).
However, these parameters again returned to normal or even
reached values below pre-pandemic limits within a short period
of time.

nt JPubic Moot | Caned by S5O | Pubiinfesd by Fronfos

Auguet 2022 | Vaume 87 | Artcie 1804913

57



Publicaciones de la tesis

Lewr Clwveras ot ol

COVID-19 Lodkidown Imgest in Hypertension

TABLE 4 | Numnber of citly hurman dosess § rrorths gre-ockaown andg 6 monts
pos-odidow. (Aagon, Span. Seprenber 20 15-Novernbxs 20208,

pandemic (anxiety, anguish, stress, etc) [33, 24]. Some
previous studies suggest that these stresful situations, the

8 months before 6months ater  result of home lockdown and isalation, could have increased
DHD" the activity of the sympathetic nervous system [33-35] and
altered the quality of sleep [35, 36], with this in turn having
Bhontis particularly negative consequences on BP. As some works showed
Oiartufions 1045 1012 [37] the psychological consequences of the pandemic are more
’:"‘""" gf: gﬁg likely to be suffer by women, which could explain the greater
& o m',u" LAY s worsening of blood pressure levels among the female gender in
Brretride o1 011 our study.
Tormermide 1205 1245 The nationwide lockdown imposed by the government to halt
the propagation of the novel virus, has had an important impact,
Gacum
sroicant. not only on people’s psychological wellbeing, but also on their
‘F&d“m :m‘“ 5:;8 5:37: lifestyles and daily routines [38, 39]. These restrictive measures
Naadbhe 010 218 have hindered physical activity, thereby increasing exposure to
Niedgine a.44 asz sedentariness, something that could have contributed to the
Nmodigine 0.4 041 worsening of BP figures [40, 41]. Similarly, the deveopment of
:”’3“” g?; ggg unhealthy habits, such as high consumption of alcohol [42] and
L; ‘::u 051 ko tobacco [43], during the months of lockdown, might have favored
Mnidpie 200 1258 the increase in BP levels. As regards the slight improvements
Rerridpne 582 491 observed in cholesterol and anthropometric measurements,
Leariipne 1077 1078 previous studies undertaken in this country during the months
oy apvia e 157 of lockdawn [44], report healthy dietary changes in the Spanish
Difarsn 1003 1055 : 3 * . )
population (with a higher consumption of fruit and vegetables,
ACE" nibors and a lower consumption of processed meat and sugar-sweetened
Cegsogrd 215 200 beverages).
! 8182 aan2 Control and follow-up of patients with hypertension after the
m"""‘". '3;;" 1:;2 introduction of drug treatment was already inadequate well
w" 81320 611.10 before the pandemic, according to some studies [45, 46]. The
Quinagri 004 189 successive waves of the pandemic in Spain have at times
Boneepd! 008 005 overwhelmed the healthcare services, which have destined a
Chatipd 0.08 006 great deal of their resources to the diagnosis and treatment of
:"’W' : g‘s ﬁ? positive cases, and additionally, to the mmunization of the
Inklepdi 50 284 population [47]. This state of affairs taken together with
changes in socidl dynamics resulting from the dedision to
Valy uman coses

“Angictonsin ~comening ermymo nhb tors.

Spain was one of the European countries hardest hit by the
virus. The slight increase in BP parameters observed in our gudy
might be accounted for, in part, by this severity and by the
particular susceptibility which persons with AH'T, as a risk group,
appear to show to the psychological consequences of the

extend the restrictive measures, may well have delayed the
normalization of BP parameters to pre-pandemic levels, as
observed in the study by S. Zhang et al [28].

With respect to use of antihypertensive drugs in the 6 months
following the end of lockdown, the reduction observed in the total
number of DHD dispensed at pharmacies might be partly
accounted for by difficulties in access to drug treatments,
especially during the first wave [48]. Furthermore, at the

TABLE § | Nurnbser of pefertts who usedd Pimary Cans servions 8 morths predoackaciown and § morths post-oackdown (Aagan, Span. Septentser 201 S-Noverrbes 2020),

& maonths before ¢ months aftor -]
N % N %

No. of rurdng pedests (rouiine G o hedh aortler o by Sephone 186212 67 57 12002 8181 «0.001
No. of rursing patornts (ouine ey at home 23,102 538 22471 10.11 <0.001
No. of rurding padets {ootinued cre) at heth cerrier 2156 10682 20002 a14 «0.001
No. of rurdng pedests [catinued axrd) at home 7870 322 8,226 25 «0.0M
No.of GP" pafertts juuine camd of hesd®) Gon'er or by Sephone 215925 a7.78 a0 202 wes «0.001
No. of GP* paterts (ouine o) & home 22 856 921 17 a4 6.9 «<0.001
No. of P patas (cottrued Gre) mt heslth ourer 2085 17 51 38,748 1454 «0.001
No.of GP* paterts (cortinued care) &t horne 9529 amw 6761 2,75 0,001
Gonaral Precifionor
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TABLE 6 | Nurnbey of visits andd diagnostc test presaibed 8 manths pre-odadown and 8 montes post-oduown (eagon, Soain. September 201 3-Novertber 2020).

N & months before 6 months after a5%Cl P
Mean (SD)
No. of rurdng vists (rautine care) at hesith certier o by teephone 125,850 451 §51) 380 (449 0.68;, 074 «0.001
No. of rurdng vislts radtine care) at home 12,472 884 8.71) e2 B 0.28; 0.80 <0.00
No. of rurdng vists {oonminued oo &t hesdth ourtter 5180 217 f.17) 191028 0.17; 034 «0.001
No. of rurdng vislts (corinued ca) ot home 1,492 225 @A) 221398 £0.17; 027 0855
No. of GP* paterts (ouine caw) it haat oser oc by SSephone 185 259 500 .18} 500 (4 581) 0.05; 0.09 <0001
No. of GP" patests (mudne cam) ot home 7,131 A4 pRY) 288250 0.66; 0.2 «0.001
No. of GP* paterts (continued cirs) ot hedth corres 11888 1.79 1.70) 123 (195 007: 000 0N
No. of GP* paterts (ootinued care) it hame 1,60 1.72 (1. 28) 180125 0.02;0.18 0008
No. 0f ¥dts 1o other prolessionals
Prydothempit 805 534 £.18) 430 (4.96 09% 19 «0.001
Mcwite 400 1.98 (1 &2) 230217 -0.67; -0.14 000
Dertted stomaologe 53 2.15 (1.72) 2301770 0.38; 002 00as
Sociad worker 855 233 54 283 0.22 ~0.58; -0.14 0002
No. of mpedialrad caw velts (st yst) 7,40, 1.45 DAS) 151 0.88 -0.08; -0.02 <0.001
NO. of sadalred Cam vids (sucoisie Jdals) 81874 281 2.18) 2.5 02.3) 0.08; 0.10 <0.001
No. of dagwsic et pesforned
Xorus 34,541 1.13 0 25) 0.98 {1.14) 0.15 0.18 «0.001
UMrasound 34541 021 p355) 029 053 0.01; 002 0.0
Pasonanos 34541 0.12 P 286) 0.12 {0.28) -0.01; -0.00 00
CAT scns 34541 031 pa2) 0.2 DAY -0.02; -0.01 «0.001
Bood cout £.m7 021 054) 023 D.43) 0.07; 008 <0.001
Bochenty 437 1.01 p88) 0.53 (0.67) 0.07; 0.09 «0.001
Momtidogy L.:m7 02 pa) 023 0 88) -0.07; -C.08 «0.001
mmurdiogy .37 0.14 p39) 0.12 {0.38) 0.02; 002 <0.001
Coaglaton vt £.87 0.03 0.18) 0.04 (0.22) -0.01; -0.01 <0.001
Ui et Qa7 035 P&y 0.31 {058) 0.0% 0.06 «0.001
No. of st 1 ernesgency aevios 10,302 180 (124) 133119 0.08;0.13 <0.001
No. of hosplsl adnissions 15,199 127 D£E7) 028 0£7) 095 1.0 <0.001
NG. of drys of hospll stey 2,725 1535 BEIY 1491 (85.19) £231;120 0249
No. of CLF admissons 3 10.00 1000 X
No. of diys of ICAF stay 5 101.40 (87.67) 10020 (8923 2.13; 453 0a17°
Ysonaal Pmcitionor.
“heansive Care Unit.

“T'ho coméiton ant ¢ cannct bo miasdal bocausn thp mendard eror of the dfarance i3 (.

Wioaon rmnk toz.

outset of the pandemic, some papers suggested that treatment
with  antthypertensive drugs which aa on the
renin-angiotensin-aldosterone system might be a risk factor,
in terms of severity, for hospitalized patients with COVID-19
infection [49). Despite the fact that some scientific societies
subsequently contradicted this [50], use of these drugs may
have been slightly reduced

Six months after the end of lockdown, PC services continue to
receive fewer patients with hypertension than they did in the
previous 6 months. Only those patients who received a home visit
by their nurse (routine care) experienced an increase in the
following 6 months. Fear of becoming infected and a possble
worse prognasis, or the collateral effeas of lockdown on the
health status of older patients with hypertension may have
hindered or prevented them from visiting the health center [51].

Similarly, 6 months after the end of strict lockdown, the
number of visits to healthcare services (primary and
specialzed care) and the performance of diagnostic tests on
patients with hypertension, have still not reached pre-
pandemic levels. These results are consistent with thase
published by the WHO in its survey of national capacity for

the prevention and control of non-transmissible diseases, in
which 53% of the countries surveyed reported total or partial
interruptions in  hypertension-management services as a
consequence of the pandemic [521

With reference to the number of visits to other health center
professionals, other studies [53, 54)], suggest a decrease in
midwife visits during lockdown what it meant a decrease in
gynecological cancer diagnosis. This delay might have led to an
increase in the number of visit during the following months,
which would explain the results of our study. The social and
economic impact of the health crisis would account for the
increase in visits to PC social services [55]. Lastly, the observed
increase in initial visits to specialized care might entail an
increase in the number of patients on waiting lists. This could
delay the diagnosis of some diseases and favor the
development of complications.

As regards the increase in observed mortality in the second
6 months of the study period, the interruption in healthcare
services for cardiovascular diseases during the pandemic could
have delayed referral, diagnosis, and treatment of these diseases,
thus contributing to the excess deaths [56].
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Strengths and Limitations
Our study has some limitations. Firdt, its large sample size means that
small variations in these parameters may prove statistically significant.

Second, it is not known whether measurement of BP was
exclusively made during nursing visits or whether, in contrast, it
was combined with arterial self-measured blood pressure (SMBP)
monitoring, something that would allow for a more accurate
diagnosis to be made.

Thirdly, we only know the number of patients without a
diagnosis of COVID-19, which is different from the number
of patients without the disease (real non —infected). Moreover, in
the case of some clinical variables, there are very few records. To
be able to access these, a GP must validate the data. What this
means in the context of this study is that we only had access to
measurements which had been validated by GPs.

Furthermore, our study did not indude self-reported data
on the lifestyles (physical activity, eating habits, tobacco and
alcohol consumption, etc.) followed by the population with
hypertension during the months of lockdown. Hence,
undertaking studies which included qualitative data and
information on lifestyles would make it possible to better
ascertain the effect of lockdown on the maintenance of
daily routines and control of hypertension.

Lastly, it would be of interest to ascertain the trend in the
dinical parameters of this disease over a longer period of time
(i.e. 12 months after the end of strict lockdown).

Conclusion

This study contributes, from a longitudinal standpoint, to
knowledge of the consequences of lockdown on a sample of
patients with AHT but without a diagnoss of COVID-19
infection, by  simultancously  considering  dinical,
pharmacological, and health-resource utilization variables.

The results of our study suggest that the COVID-19 pandemic
has hindered access to routine care by patients with chronic
diseases such as hypertension. However, the cancellation of
medical visits and tests, coupled with changes in lifestyles
induced by the pandemic, has not substantially compromised
the health and quality of life of these patients.
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Abstract: The disruption in healthcare attention to people with alcohol dependence, along with
psychological decompensation as & consequence of lockdown denved from the COVID-19 pandemic
could have a negative impact on people who suffer from alcohol abuse disorder. Observational real
world data pre-post study included 9966 men aged > 16 years registered as having the diagnosas of
alcohol abuse disorder in the electronic medical records (EMR) of the Aragon Regional Health Service
{Spain}. Clinical (Glutamate-oxaloacetate -GOT-, Glutamate pyruvate -GPT-, creatinine, glomenular
filtration, systolic blood pressure -SBP-, diastolic blood pressure -DBF-, total cholesserol, LDI, HDL,
triglycerides, and body mass index -BME), pharmacological (dose per inhabitant per day, DHD, of
drugs used in addictive disonders, benzodiazepines and antide pressants) and health resounce use
variables (primary and specialized cam) wen: considered. A Student’s i-test for matched samples
was performed to analyze the changes in clinical variables between alcohol abuse disorder patients
with and without COVID-19. Only creatinine and LDL showed a sigrificant but clinscally irnelevant
change six months after the end of the strict lockdowi The total number of DHDs for all drugs
included in the study (except for berzodiazepines), decreased. In the same way, the use of health
services by these patients also decreased. The impact of COVID-19 among this group of patients has
been moderate. The neorganization of health and social services after the declaration of the stass of
alarm in our country made possible the maintenance of care for this vulnerable population

Keywords: COVID-1%; alcohol use disorder; lockdowsy; primary came; lifestyle; health resources

1. Introduction

The COVID-19 outbreak caused an unprecedented public health crisis around the
world [1}. The declaration of the coronavirus disease as a pandemic in March 2020, and
its dramatic development thereafter, exposed the world population [2], especially at the
beginning of the pandemic, to stressful situations 3. In an effort to contain the spread
of this new SARS-CoV-2 virus, the governments of many countries established restrictive
measures based on limiting mobility. In the case of Spain, the government declared a
state of national emergency on 15 March 2020, forcing citizens to confine themselves to
their homes until 3 May [4]. These measures, which were required to slow the spread of
the virus, seem to have had a significant impact on the physical and mental health of the
population [5].

Int. | Envaron. Rex Public Health 2022, 19, 1358 hetps:/ /doi orgy/ 103390/ ferph 19031354
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Although many studies have shown an increase in the levels of stress, anxiety and
depression during the months of lockdown among the general population [6-11], few
studies have evaluated the effect of this pandemic and the consequent lockdown on alcohol
consumption patterns, despite the fact that the consumption of this substance could have
been used to reduce the intensity of negative feelings caused by home lockdown [12].

It is estimated that in the world there are 237 million men and 46 million women
who suffer from alcohol use disorder. In 2016, the harmful use of this substance caused
more than 3 million deaths worldwide (three-quarters of these, in men), representing 5%
of the global burden of disease [13]. Globally, that same year, alcohol consumption was
the seventh highest risk factor for premature death and disability, and was the main risk
factor among the population aged 15 to 49 years [14]. Among young men in this age group,
alcohol abuse is also the leading cause of disability in our country [15].

Studies on the impact of the pandemic and lockdown on the consumption patterns
of this substance in the general population show variability in their results. Some studies
report a decrease in consumption during the months of lockdown [16,17], while other
studies report an increase in consumption [18,19]. Those who increased their alcohol
intake during lockdown experienced higher levels of stress, anxiety or depression than
those who maintained their habitual consumption or reduced it [16,18,20,21]; likewise,
this increase was associated more frequently with individuals who declared themselves
addicted to alcohol before the pandemic [17]. Some studies suggested that the psychological
decompensation resulting from lockdown away from a socio-affective network could cause
an increase in alcohol consumption and in the number of relapses among those who had
alcohol consumption disorders before the pandemic [22-24].

Before the pandemic, primary care (PC) services attended to most of the demands
related to alcohol problems, therefore, a significant number of visits in these centers were
motivated by this problem and by the pathologies related to alcohol consumption [15]. The
pandemic, especially at the beginning, forced individuals to modify the functions of the PC
teams, among which were the detection and early diagnosis of alcohol abuse disorder, the
performance of motivational interventions and the referral to specialized treatment centers.

Changes in daily routines and the interruptions of care services for people with
alcohol abuse disorder could have a particularly negative impact on the health status of this
group [13,22]. Without a structured routine of non-alcohol related activities and without
behavioral therapies, people with alcohol abuse disorders could more easily succumb to
drinking during lockdown [22].

This increase in alcohol consumption during the pandemic could in tum worsen their
health. Enough evidence has shown the existence of a dose-dependent effect between
chronic alcohol consumption and viral infections (hepatitis C, HIV); thus, people with
alcohol abuse disorders could have a higher risk of contracting COVII-19 [25]. Among this
group, consumption of other substances (tobacco and other drugs) [26,27] and comorbidity
with chronic (cancer, cardiovascular disease, liver disease, pancreatitis or diabetes) [25] and
psychiatric pathologies (depression, disorder of generalized anxiety or bipolar disorder)
is frequent [29], which could make them especially susceptible to a worse prognosis of
infection [30].

Despite the fact that various studies have analyzed the impact of the pandemic and
lockdown on the population with alcohol dependence during the peak of the pandemic,
fewer articles have studied the impact of both in the following months after the end of the
lockdown. The aim of this study is to analyze the changes in the clinical parameters, the
consumption of drugs for the treatment of this addiction and the use of health resources
between the six months before the start of the lockdown and the six months after its end
in men diagnosed with alcohol abuse disorder in an autonomous community in northern
Spain; we also aim to compare the variations in clinical parameters between patients with
alcohol dependence not infected and those who were infected by COVID-19.



Publicaciones de la tesis

Ind. |. Enooon. Res. Public Health 2022, 19, 1358 30f14

2. Materials and Methods
2.1. Design and Study Population

Observational real world data were collected pre-post study of men over 16 years of
age in the Autonomous Community of Aragon (Spain), diagnosed with alcohol abuse dis-
order in their electronic medical records (EMR) according to the criteria of the International
Classification of Primary Care (ICPC-2): code P15 [31]. This disorder is characterized by
the loss of control over drinking, cause in the individual the compulsion to drink alcohol
continuously or periodically in order to experience psychic effects or avoid the discomfort
caused by its absence [32].

From the EMR, information was collected for each individual in the six months prior
to the start of the lockdown (14 September 2019-15 March 2020) and in the six months
after its end (3 May 2020-11 April 2020). The records collected during the months of strict
lockdown were not considered because these were very scarce.

Finally, to find out which clinical parameters might be present more frequently in
individuals with and without the infection we also investigated the differences in clinical
parameters in the six months prior to the start of lockdown and in the six months after its
ends, among individuals with a diagnosis of alcohol abuse who did not contract COVID-19
during the period of study and thase who contracted the infection.

2.2, Data Sources

This study is based on data from the electronic medical records of the PC services
of Aragon.

The implementation of EMR was completed throughout the Aragon health system
in 2011. This record, shared by all the professionals that are part of the health system,
contains the data generated throughout the care process (PC and hospital care) by the
patients covered under the National Health System.

2.3. Variables

The sociodemographic variables included in this study were: sex, age, pharmaceu-
tical service and basic health area. The number of deaths among the population under
study foreach of the measurement periods was also collected; as well as chronic comor-
bidities with prevalences greater than 5% [33] (arrhythmias, heart failure, ischemic heart
disease, hypertension, dyslipidemia, obesity, overweight, disease in veins and arteries,
cerebrovascular disease, diabetes, chronic bronchitis, COPD, asthma, disease kidney, hypo
and hyperthyroidism anemia, neoplasia, hearing loss, cataracts, glaucoma, osteoarthritis,
osteoporosis, dorsopathy, smoking, insomnia, chronic anxiety and depression, attempted
suicide, and dementia).

Regarding the clinical and analy tical parameters related to chronic alcohol consump-
tion, the following were included: glutamic oxaloacetic transaminase (GOT), glutamic
pyruvic transaminase (GPT), blood creatinine, glomerular filtration, systolic (SBP) and dias-
tolic blood pressure (DBP), total cholesterol, low-density lipoprotein (LDL), high-density
lipoprotein (HDL), trigly cerides, and body mass index (BMI).

Changes in pharmacological treatment were assessed through variations in the total
number of defined daily doses per 1000 inhabitants per day (DHD) dispensed in the
pharmacy. DHDs were calculated from the defined daily dose (DDD) stipulated by the
World Health Organization (WHO), according to the following formula:

Registered consumption of the active ingredient + 1000 inhabitants
StandardDDD « n*inhabitants/ period « 365 days

DHD = (1)

Taking into account the anatomical, therapeutic, chemical (ATC) classification system,

the codes of the drugs of choice for the treatment of this pathology were analy zed according
to the Spanish Society of Family and Community Medicine (Sociedad Espanola de Medicina
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de Familia y Comunitaria—semFYC) [34]: NO7 (drugs used in additive disorders), NO5
(benzodiazepines) and N6 (antidepressants).

Lastly, the use of health resources by these patients was assessed with the use of PC
services (number of ordinary or continuous care visits at the health center or at home by the
nurse or the general practitioner, and number of visits to other professionals in the health
center) and with the use of hospital services (number of visits in outpatient care, number
of diagnostic tests performed, number of visits to the emergency service, and number of
hospitalizations) for each of the periods.

2.4. Statistical Analysis

The sample size allowed the use of parametric methods [35]. In order to know the
sociodemographic characte ristics and the most frequent chronic comorbidities among the
study population, a descriptive analysis was carried out using frequencies, means and
standard deviation.

For the clinical variables, the mean and standard deviation (SD) of each parameter at
each of the study moments was calculated. If for the same individual there was more than
one measurement for the same parameter, the mean and interquartile range (IQR) were
calculated. To compare the differences in means in the clinical parameters between the
previous measurement and the measurement at six months, the Student’s f-test for paired
samples was used.

After carrying out the Levene tests of homogeneity of variances, the Student’s t-test
(forequal or unequal variances) was used to compare the changes in clinical parameters
between alcohol abuse disorder patients infected with COVID-19 and with those who did
not contract the infection. For those variables with a fewer number of observations than
100, a Wilcoxon rank test was used.

Differences in drug consumption were assessed through the DHDs dispensed in the
pharmacy to the study population in each of the periods. To determine the variations in the
use of healthcare resources, the Student's i-test for paired samples was also used.

A statistical analysis was carried out using IBM SPSS Statistic 21 (IBM Corporation,
New York, NY, USA) and R version 4.0.5. (R Foundation for Statistical Computing, Vienna,
Austria).

2.5. Ethical Considerations

This work was carried out under the prindples of the Declaration of Helsinki and
complies with the ethical standards of the Aragén Clinical Research Ethics Committee
(study protocol PI120-175).

The Aragonese Health Service provided the medical records of the patients included in
the study. The treatment, communication and transfer of these personal data was adjusted
to the provisions of Regulation (EU) 2016/ 679 of the European Parliament and Organic
Law on Protection of Personal Data and guarantee of digital rights March 2018.

3. Results

Six months before the start of the lockdown, 9576 men over 16 years of age in Aragon
had a diagnosis of alcohol abuse in their EMR. 9184 (95.9%) did not become infected with
COVID-19 during the study months; 392 (4.1%), however, presented with the infection
during the same period of time. Of these, 39 cases were declared during the months of
lockdown and 351 in the six months after its end. Regarding the number of deaths from
other causes than COVIID-19, three people died in the months prior to the declaration of
the state of alarm, 41 during lockdown and 145 in the following six months.

The mean age of the sample was 56.4 (12.9). Almost two thirds (71.3%) had an income
of less than EUR 18,000 per year and more than half (51%) lived in urban areas with more
than 10,000 inhabitants. Among the male population with chronic alcohol consumption,
the most frequent chronic comorbidities were: dyslipidemia (46.1%), followed by smoking
(44.3%), hy pertension (36.9%) and anxiety and depression (30.4%) [Table 1].
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Table 1. Sociodemographic data and chronic comorbidities in alcohol abuse disorder patients from

Aragon
Age Mean (SD) 564 (12.9)
N (%)
Pharmaceutical service
<18,000 6824 (71.3)
Between 18,000-100,000 2007 (21.0)
>100,000 19 (0.2)
Free pharmacy 696 (7.3)
Mutualist 26 (0.3)
Uninsured 4(0.0)
Basic health area
Urban 5279 (55.1)
Rural 4207 (449)
Chronic comorbidities (Yes %)

Sematic comorbidities 7820 (81.7)
Arrhythmias 519 (54)
Heart failure 195 (2.0)
Ischemic heart disease 532 (5.6)
Hypertension 3534 (36.9)
Dyslipidemia 4418 (46.1)
Obesity 1327 (13.9)
Overweight 160(17)
Disease inveins/arteries 505 (5.3)
Cerebrovascular disease 464 (48)
Diabetes 1584 (16.5)
Chronic bronchitis 182 (1.9)
corPp 1009 (10.5)
Asthma 356 (37)
Chronic kidney disease 337 (3.5)
Hypothyroidism 350 (37)
Hyperthymoidism 117 (1.2)
Anemia 947 (9.9)
Neoplasia 2015 (21.0)
Hearing loss 763 (8.0)
Cataracts 7147 5)
Glaucoma 406 (4.2)
Osteoarthritis 419 (44)
Osteoporosis 110(1.1)
Dorsopathy 2197 (22.9)

Psychological comorbidities 6231 (65.1)
Smoking 4241 (44.3)
Insomnia 1377 (144)
Anxiety and depression 2910 (304)
Autolytic attempt 149 (1.6)
Pementia 140(15)

Standard deviation (SD); Chronic obstructive pulmonary disease (COPD).

The variations in the clinical parameters of these patients when comparing the baseline
measurement with the measurement in the following six months can be observed in Table 2.
Only the subtle worsening observed in blood creatinine [p = 0.027 (95% CI: —0.06——0.00)]
and the slight improvement in LDL cholesterol [p = 0.043 (95% CI: 0.25-16.06)] presented
statistically significant differences.
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Table 2. Changes in the clinical parameters of alcohol abuse disorder patients before and after

lockdown.

Six Months Six Months Difference between

before after Pre—Follow Up

N Mean (SD) 95% C1 r
Gor 87  335(363) 207(157)  —3.81;1131 032
GPT 94 205(303) 2 6(17.2) -453;8.31 0561
Blood creatinine 110 09(0.3) 10(0.3) —0.06; —0.00 007
Clomerular filtration 110 85.9(20.9) 841(214) -0.08; 3.72 0.060
Systolic blood pressure 941 1359 (15.8) 135.7 (16.5) -0.83;1.16 0749
Diastolic blood pressure 941 78.0(10.1) 779(10.4) -0.51;0.70 0752
Total cholesterol 19 2045(534) 198.3 (50.3) —2.56; 1493 0164
DL 92 119.9(48.2) 1117 (41.5) 0.25; 16.06 0.043
HDL 100 552(194) 54 8(19.0) -2.16;2.99 0748
Trigly cerides 102 1483(1221) 151.2(89.2) —2173;1591 0760
BMI M7 303(54) 302(55) —0.05;0.27 0.179

Glutamate—oxaloacetate (GOT); Glutamate pyruy ate (GFT); Low density ipoprotein (LDL); High density lipopro-
win (HDL); Body mass index (BMI); Standard deviation (SD); Confidence interval (CT).

Table 3 shows the changes in drug use patterns among the population with this disor-
der. For all drugs used in the treatment of alcohol dependence, the total number of DHDs
experienced a decrease in the six months following the end of lockdown. The same trend is
shown in the total number of DHDs of antidepressants, with the exception of sertraline. In
contrast, the total number of DHDs of benzodiazepines (diazepam, lorazepam, alprazolam,
triazolam, lormetazepam, midazolam and loprazolam) was increased compared to the six
months prior to the start of the lockdown.

Table 3. Number of DHDs six months before and six months after lockdown.

Six Months before Six Months after
Drugs used in addictive disorders
Varenicline 422 2%
Disulfiram 073 071
Acamprosate 0.001 0.001
Nalmefene 046 0.44
Naltrexone 0.17 0.14
Berzodiazepines
Anxiolytics
Diazepam 13.24 1347
Potassium clorazepate 223 216
Lorazepam 61.97 68.91
Bromazepam 075 074
Clobazam 0.03 0.02
Ketazolam 0.24 0.24
Alprazolam 14248 152.26
Hypnotics and sedatives
Flurazepam 0.14 0.14
Triazolam 274 283
Lormetazepam 200.92 21545
Midazolam 25 0.28
Brotizolam 177 073
Quazepam 0.01 0.01
Loprazolam 074 078
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Table 3. Cont.
Six Months before Six Months after
Antidepressants
Non-selective monoamine reuptake inhibitors
Imipramine 0.001 0.001
Clomipramine 0.09 0.08
Amitriptyline 0.11 0.10
Nortriptyline 0.003 0.002
Doxepin 0.00 0.00
Maprotiline 0.01 0.01
Selective serotonin reuptake inhibitors
Fluoxetine 271 2.36
Citalopram 0.62 0.59
Paroxetine 281 2.80
Sertraline 137 141
Fluvoxamine 0.01 0.01
Escitalopram 17.15 16.65
Daily human dose (DHD).

Variations in the use of health resources by patients diagnosed with alcohol abuse can
be seenin Table 4. In the six months after the end of the lockdown, the number of visits to
the nurse at the health center, whether under ordinary [p < 0.001 (95% CI: 0.21-0.69)] or
continued care [p = 0.005 (95% CI: 0.17-0.97)] experienced a statistically significant decrease.
In contrast, the number of visits to the general practitioner at the health center for ordinary
care [p < 0.001 (95% CI: —0.53;-0.23)] and the number of visits to social work services
[p=0.013 (95% CI: —3.14;—0.39)] showed a statistically significant increase in relation to
the six months prior to the start of lockdown.

Regarding the performance of diagnostic tests on these patients, the number of X-rays,
hemograms, biochemical, immunological and urine fests were reduced. In contrast, the
number of resonances and microbiology tests increased [p < 0.005].

The number of visits to hospital care services (number of visits to accident and emer-
gency services and number of hospitalizations) by patients diagnosed with alcohol abuse
also shows a decrease which is only statistically significant for the number of hospitaliza-
tions [p < 0.001 (95% CI: 0.88-1.04)].

The comparison of the clinical parameters between patients with alcohol use disorder
infected with COVID-19 and those not infected can be seen in detail in Table 5. Patients
infected by COVID-19 presented higher BMI values than those who did not contract the
infection. This difference was significant both for the six months prior to the start of
lockdown [p = 0.010 (95% CI: —3.07; —0.42)] and for the six months after its completion
[p= 0001 (95% CE —6.02;1.52)]. For the rest of the variables, no statistically significant
differences were found.
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Table 4 Number of visits and diagnostic tests prescribed six months before and six months after lockdawn.

Six Months before Six Months after
N Mean (SD) 95% ClI r

No. of nursing visits (ordinary care) at health centre or by telephone 2738 472(6.35) 4.27 (5.87) 0.21;0.69 <0.001
No. of nursing visits (ordinary care) at home 135 6.10(9.99) 6.63(13.37) 21514 0.505
No. of nursing visits (continuous care) at health centre 261 258(349) 2.01(2.08) 0.17; 097 0.005
No. of nursing visits {continuous care) at home k) 3.06(7.31) 267 (6.60) -0.50; 0,01 01652
gf"h‘gg;:':l paacttionenyieis {cxdinerycase) ot hestth cenbe of 5799 5.19 (5.04) 557 (5.60) —053; 023 <0.001
No. of general practitioner visit (ordinary care) at home 82 3.13(2.98) 278(250) -0.53,0.01 03452
No. of general practitioner visits (continuous care) al health centre 523 2,03 (1.96) 212(245) -031;0.12 0.395
No. of general practitioner visits (continuous care) at home a8 1.68 (0.93) 145(1.06) —-0.49;0.02 0.230°
No. of visits to other professionals

Social worker 56 270(2.68) 446 (4.64) 0.01;2.50 0016
No. of visits to specialised care (first consultation) 264 1.51 (0.94) 1.54 (1.00) -0.19;0.14 0.787
No. of visits to specialised care (successive consultations) 1812 272(2.33) 271(2.66) -012;013 0.925
No. of diagnostic test performed

X-rays 1335 1.23(1.445) 1.07 (144) 0.07;0.25 n.001

Ultrasound 1335 0.36 (0.61) 0.32 (0.55) —0.00;0.07 0,079

Resonance 1335 0.12(0.36) 0.15(041) —0.06; -0.00 0.044

CT scans 1335 0.46 (078) 0.51 (0.78) -0.09; 0.01 0.101

Digestive test 1335 0.01(0.13) 0.01 (0.15) ~0,01;0.01 0.7

Hemograms 1178 0.34 (0.56) 0.28 (0.51) 0.03;0.10 0.001

Biochemistry 1178 1.4 (0.67) 0.85 (0.71) 0.14;0.24 <0.001

Microbiology 1178 0.20(0.62) 0.33 (074) -0.17; -0.07 <0.001

Immunology test 1178 021 (045) 0.15 (040) 0.02; 0.08 <0.001

Coagulation 1178 0.03(0.17) 0.04 (0.22) ~0,02;0.00 0123

Urine test 1178 0.31 (0.58) 0.24 (055) 0.03;0.10 0,001
No. of visits to A&E department 614 214(251) 2.01(2.29) -0.04;0.31 0.138
No. of hospital admission bbb 1.37 (079) 041 (0.85) 0.88; 1.4 <0.001

Accident and emergency (A&E); Standard deviation (SD); Confidence interval (C1). * Wikcoxon signed- rank test
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Table 5. Changes in the clinical parameters of patients with alcohol use disorder with COVID-19 and without COVID-19 before lockdown and six months after

Six Months before Six Months after
With COVID Without COVID With COVID Without COVID
N Mean (SD) N Mean (SD) 95% Cl r N Mean (SD) N Mean (SD) 95% Cl1 r
GOT 2 203 (11.9) 615 348(369) -831;17.3 0488 35 35.5(236) 460 380(485) 13751878 076
GPT 35 35(26.2) 656 33.0(285) -11.19;816 0.758 36 386(419) 406 35441L0) -17.09;1075 0.655
Blood creatinine 37 0.9 (0.2) 700 0.9(0.2) —0.08; 0.07 0.829 36 09(0.3) 544 1.0(0.3) -0.07; 0.13 0512
Glomerular filtration 37 91.0 (18.1) 700 901(180) 775419 0.558 36 88.6(17.2) 544 867(200) —867;471 0,562
SBP 128  1351(17.7) 2519 1355 (167) —252;3.44 0.761 60 134.3 (20.7) 1343 1357 (171)  —3.09;586 0543
pBP 128 783 (10.9) 2515 79.6(10.8)  —055;3.28 0.162 60 774 (139) 1343 702(112)  —1.09;475 0.220
BMI 70 3L5(6.0) 1277 20.7 (54) -3.07; -042 0.010 24 33.6(6.1) 585 208 (5.5) —6.02; 1.52 0.001
Glutamate—eoxaloacetate (GOT); Glutamas: pyruvak: (GPT); Systolic blood pressure (SBP); Diastolic blood pressure (DBP); Body mass index (BMI); Standard deviation (SD); Confidence

interval (Cl).
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4. Discussion

The results of our study do not show cdlinically relevant changes in the biological
markers of this disease which would suggest the stable maintenance of alcohol consumption
during the months of lockdown.

Other studies published in the population with alcohol use disorder also contradict
the hypothesis of an increase in consumption during the health crisis when showing this
maintenance [36], or even a decrease in the consumption [37,35] of this substance after
the start of the sanitary measures established to stop the spread of the virus. However,
some studies have reported an increase in alcohol consumption [24] and in the number of
relapses during the months of lockdown [39,40] or having a higher risk of consumption
those who experienced emotional distress, or lived alone at the onset of the pandemic [41].
Two studies carried out in our country [24] show opposite results as well. One of them
analyzed the impact of COVID-19 in patients with alcohol use disorder collecting data
during lockdown or immediately after the end of it. Its results showed results opposite to
ours. However, our study considered the following six months, which could explain this
opposite trend. The other study in Barcelona [36], which collected the data two months
later to the end of lockdown, exposed a reduction in the frequency of alcohol use during
lockdown. Nevertheless, this last study and others [36,37,39] only used self-reported

The maintenance of clinical parameters observed in our study could in part be ex-
plained by the continuous provision of care to these patients during and after lockdown.
Some foundations in our community, such as the Zaragoza Solidarity Center—Proyecto
Hombre (CSZ—PH), were recognized by the Ministry of Health of the Government of
Aragon as essential services. This recognition allowed these services to remain open at all
times, providing telematic or even face-to-face care to all patients and their families [42].
The same situation was found in other Spanish regions, where the maintenance of basic care
for patients with alcohol use disorder seems to have cushioned the impact of COVID-19 by
promoting abstinence and therefore protecting against possible relapses [43].

Regarding the variations in the consumption of drugs in the six months after the end
of the lockdown, there are no notable differences in the total number of DHDs dispensed by
the pharmacy in the drugs used for the treatment of dependencies or in the antidepressants.
These slight variations would once again highlight the adequate management during the
COVID-19 pandemic of the patient with alcohol abuse disorder [43] through telephonic
consultations. On the other hand, the high rates of irritability, anxiety or somatization
that several studies have reported [36,41] among this population during the months of
lockdown could be behind the increase in the number of DHDs of some benzodiazepines
(diazepam, lorazepam, alprazolam, triazolam, lormetazepam, midazolam and joprazolam).

The use of resources from the National Health System by patients with alcohol abuse
disorder experienced a decrease compared to the six months prior to the start of lockdown.
These results are in line with those published by the WHO in the survey on the impact
of the pandemic on mental, neurological and substance use services [44], where 93% of
the surveyed countries declared interruptions in these services. Telemedicine has been
consolidated as one of the most frequent and effective altermnatives to overcome these
interruptions [43—45], and could explain the increase in the number of ordinary face-to-
face or telephone visits to the general practitioners observed in our work. The increase,
according to various reports published in our country [46,47], in the demand for social
services in the months after the pandemic could explain the notable increase in the number
of consultations to social work services,

Patients with substance abuse disorders usually present physical and mental comor-
bidities [28,29], which have been considered by some studies [48,49] as risk factors of
greater severity of COVID-19 infection. The results of our work reflect a higher prevalence
of obesity among patients with alcohol abuse disorder infected by COVID-19, which could
contribute to a worse prognosis and evolution of the disease.

Regarding the excess of mortality by other causes observed in the six months after
the end of lockdown, the emotional distress experienced [36,41] by this group during the
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pandemic months, the possible decompensations from other chronic comorbidities [50,51],
together with the consequent economic crisis generated by COVID-19, could have increased
mortality and the number of suicides [52]. Previous studies [53] have placed alcohol depen-
dence among the diagnostic groups with the highest risk of suicide, behind depression and
schizophrenia,

Our study has several limitations. First of all, we do not have access to a quantified
record of alcohol consumption in Standard Drinking Units, nor to some of the specific
structured questionnaires used in PC such as the CAGE or the Alcohol Use Disorders
Identification Test (AUDIT). The exclusive use of the EMR also prevented the collection of
self-reported data on the lifestyles maintained during the months of the pandemic. Second,
we do not know the phase in which patients with alcohol abuse are at (detoxification,
cessation or rehabilitation), there fore our results should be interpreted with caution. Thindly,
we did not consider the cause of death of these patients or the records collected during the
months of strict lockdown, because these were very scarce. Nonetheless, lockdown could
have had a particularly negative impact on alcohol consumption, as shown in a study in
our country that was previously mentioned. Finally, the number of records for each of the
clinical variables included in this study was very limited, so the power to detect significant
differences is likely to be small, Access to these data depends on their validation by the
general practitioner, so we only had access to the data that were validated by the doctor.
Furthermore, the number of statistical tests and calculated p-values in this article is large
and therefore needs to be confirmed in further studies.

5. Conclusions

Our study contributes to the knowledge from a longitudinal perspective of the conse-
quences of the COVID-19 pandemic in the clinical, pharmacological and health resources
use parameters of a large sample of men diagnosed with alcohol abuse disorder.

Although unforeseen, the results of our study suggest that the impact of COVID-19
among this group has been moderate. The reorganization of health and social services after
the declaration of the state of emergency in our country made it possible to maintain care
for this vulnerable group.
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! instifute for Heath Research Aragon (1S Aragan), Zeragaza, Spaln, ©-Ss0de Group, South Galicle Haath Aasearch
nstiuée Vigo, Spain, 2 Vigo Heath Ares. SERGAS, Vigo, Spain, * Netwaork for Resesrch on Orvoniolty, Frimary Cara
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Introduction: The amval of the COVID-19 pandemic modified the functions of Pamary
Care (PC} teams, which were forced to focus ther resources on the diagnosis and
treatment of SARS-CoV-2 nfected patients. The disrupted healthcare of ndividuals
with pre-existing mental disorders (depression or anxiety), as well as the psychological
decompensation resulting from the lockdown caused by the COVID-19 pandemic, may
have modified the use of drugs and health resources by these patients. The aim of
this study is to determine the changes in these parameters, between the 6 months
prior to the lockdown (09/14/2019 to 03/15/2020) and the 6 months following its end
(05/03/2020 to 11/04/2020), in a population undergoing active treatment for depression
or anxiety, according to the electronic clinical record.

Materials and Methods: Real world data observational study of 110,694 individuals
aged >16 years suffering from active or undergoing treatment for depression or
anxiety according to the electronic medical records of the Aragon Regional Health
Service (Spain). Pharmacological vanables [daily dose per inhabitant (DHD) dispensed
by pharmacies of: anxiolytics, hypnotics/sedatives, and antidepressants] and variables
related to the use of healthcare resources (number of primary and specialized healthcare
visits) were considered. Student's T-tests for paired samples were performed to analyze
differences between periods (pre-post). The level of significance was established at 5%
(o < 0.05).

Results: The use of anxiolytic drugs increased as compared to its use over the 6 months
prior to the lockdown. In contrast, the consumption of antidepressants was found to
decrease. The use of health resources continued to be below pre-pandemic levels,
6 months post-lockdown end.
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Conclusion: Changes in the use of health resources could have a negative impact on
the parameters of these diseases. The increase in drug use, especially benzodiazepines,
may suggest a worsening of the symptoms during the lockdown and in the subsequent
months. It is a worrying sign, which points to the growth of this public health problem
and the need for its prevention.

Keywords: COVID-19, depression, anxiety, quarantine, ifestyle, primary health care

INTRODUCTION

In March of 2020, the World Health Organization (WHO)
declared the COVID-19 pandemic (World Health Organization
(WHO), 2020a). Since then, the global population has been
exposed to an endless number of stressful events. The huge threat
presented by this new virus has forced numerous governments
to implement restrictive measures that included limited mobility
and at-home confinement. With the continued rise in infections
and deaths, Spains government declared a national state of
alarm on 15 March 2020, placing the population in an
unprecedented lockdown (Gobierno de Espana, 2020). These
restrictive measures were useful in decreasing the inddence
of cases, but they had a major impact on the physical and
psychological wellbeing of the population (Ramirez-Ortiz et al.,
2020; Veldés-Florido et al., 2020); especially for those who suffer
from pre-existing mental disorders (Sheridan Rains et al,, 2021).

Despite the high global morbidity caused by these disorders,
mental health continues to be one of the most neglected areas
of healthcare. Many of these disorders are treated in Primary
Healthcare (World Health Organization (WHO), 2018), where
the prevalence of psychiatric morbidity ranges between 25 and
30% (Garcia-Toro et al, 2012) and where one out of every four
patient appointments is due to these disorders (Gobierno de
Canarias, 2008).

The collapse of Primary Care (PC) services at the onset of
the COVID-19 pandemic may have interrupted the continuous
healthcare services of these patients (World Health Organization
(WHO), 2012; Kozloff et al., 2020; United Nations, 2020); and
similarly, the fear of infection may have lowered the demand at
healthcare centers (World Health Organization (WHO), 2020b),
causing the anticipated psychopathological imbalances and an
increased a posteriori demand (World Health Organization
(WHO), 2012; Kozloff et al,, 2020).

Social and physical distancing measures may have also had an
especially negative impact on individuals suffering from mental
disorders (Kozloff et al., 2020). Maintaining daily routines and
social relationships is essential for the proper handling of these
disorders (Druss, 202¢; Kozoff et al, 2020; Sheridan Rains
et al, 2021). Therefore, the interruption of these routines during
the lockdown months may have exacerbated their symptoms
(Ferniandez-Aranda et al., 2020; Zhou et al, 2020; Sheridan Rains
et al, 2021). and might have favor the acquisition of unhealthy
habits, which may, in turn, might have influence the physical
health of these patients. In them are frequent comorbidities with
other physical and also psychiatric pathologies (Firth et al, 2019).

Despite the considerable changes in daily routines and the
potential decline in healthcare services provided to these patients

during this crucial lockdown period, few studies have considered
the impact of the COVID-19 pandemic and lockdown on
the population suffering from pre-existing mental disorders
(Vindegaard and Benros, 2020; Sheridan Rains et al, 2021).
The few studies that have been carried cut on this topic
have tended to assess the short-term impact of this situation
(during the peak of the pandemic) (Fernindez-Aranda et al,
2020; Hao et al, 2020; Liu et al., 2020) using self-completion
questionnaires (Vindegaard and Benros, 2020). The use of drugs
as anxiolytics and anti-depressants as well as the consumption
of health care resources are gquantifiable data that can reveal
behavioral change (feelings of sadness or anxiety, anhedonia,
sleep disturbances, irritability, frustration, etc.) in his population.
These indicators could be an indirect means of revealing the
variation in psychological suffering of the population. The
objective of this study is to determine and to analyze these
changes, between the 6 months prior to the lockdown and the
6 months following its end, in a population undergoing active
treatment for depression or anxiety, according to the electronic
clinical record (ECR).

MATERIALS AND METHODS

Design and Study Population

A real world data observational study of a population of northern
Spain (Aragon) over the age of 16, undergoing active treatment
for depression or anxiety, according to the ECR.

Patients having registered episodes of depression or anxiety
have been included [codes F30-F39 and F41 of the 10th
revision of the International Statistical Classification of Diseases
and Related Health Problems (ICD-10)], as well as those
who, during the study period, had been dispensed some
of the active ingredients used to treat these two disorders,
according to the Spanish Society of Family and Community
Medicine (semFYC) (Sociedad Espanola de Medicina de
Familia y Comunitaria [semFYC], 2020ab). According
to the anatomical, therapeutic, and chemical classification
(ATC), the following analyzed codes were considered: NOSB
(anxiolytic drugs), NOSC (hypnotics and sedatives), and NGsA
(antidepressants).

For each individual, information was obtained from their ECR
during the two distinct time periods. The first measurement was
taken from the records from the 6 months prior to the onset of
the lockdown (09/14/2019 to 03/15/2020) and the second was
taken from the records from the 6 months following the end of
the lockdown (05/03/2020 to 11/04/2020).

Fronters i1 PSychaiogy | www. iontisrsin org

78

Aprt 2022 | Vouma 13 | Ardoe 3616843



Publicaciones de la tesis

Laar-Claveras &l &

OOMID-18 LOGKKIOW engt Depression

The ECR is extensively consolidated in Spain and Aragon,
where it was fully implemented in 2011. The data contained
in it are generated throughout the healthcare process (hospital
and PC) for patients seen by the National Healthcare System
(90% coverage). This information is unified and available for all
healthcare professionals in the system.

Variables

Sex, age, pharmaceutical provision, and basic rural or urban
health area (with more than 10,000 inhabitants), were the
sociodemographic variables included in this study. For each of
the measurement periods, the number of deaths in the study
population was also considered; also chronic comorbidities
with prevalences of over 5% were considered (Calderon-
Larraftaga et al, 2017) [arrhythmias, heart failure, ischemic
cardiopathy, dyslipidemia, obesity, excess weight, vein and
artery disease, cerebrovascular disease, diabetes, chronic
bronchitis, chronic obstructive pulmonary disease (COPD),
asthma, chronic kidney disease, hypo and hyperthyroidism,
tobacco use, alcoholism, insomnia, attempted suicide, anemia,
neoplasia, dementia, deafness, cataracts, glaucoma, arthrosis,
asteoporosts, and back pain].

Changes in drug consumption patterns have been assessed via
the variation in daily dose per inhabitant (DHD) dispensed by
pharmacies. Based on the defined daily dose (DDD) stipulated
by the WHO, DHDs were calculated according to the formula
shown below:

Registered consumption of the active ingredient x 1, 000 inhabitants n

.= Stamdard DDD » no.inhabifanss, period x 365 days

To calculate this unit of measurement, firstly we considered
as denominator the population undergoing active treatment for
depression or anxiety. After that, we considered as denominator
the total population of Aragon in the middle of each period.

Use of healthcare resources by these patients dunng the two
study periods was assessed according to the use of PC services
(number of nursing or general practitioner visits at the healthcare
center or number of at-home healthcare visits and number of
visits to other healthcare center professionals: physiotherapists,
midwives, odontostomatologists, and social workers) and of
hospital services {number of specialized care visits, number
of diagnostic tests performed, number of visits to urgent care
services, hospitalizations, and admission to intensive care units
(ICU) and the duration of these stays].

Statistical Analysis

The large sample size permits the use of parametric analysis
methods (Lubin et al, 2005). Frequencies, means, and standard
variations were used for the descriptive analysis of the
study variables.

To determine variations in drug consumption, the DHD
for each period and their annual equivalents were calculated.
To compare the differences in the use of healthcare resources
between the base measurement and the measurement taken
6 months following the lockdown, the paired Student’s T-test was
used. For those variables with fewer number of observations than

100, Wilcoxon rank test was used. The level of significance was
established at 5% (p < 0.05).

Statistical analysis was carried out using IBM SPSS Statistic 21
and R version 4.0.5.

Ethical Considerations

The protocol followed for this study was approved by the
Clinical Research Ethics Committee of Aragon (P120-175). The
procedures carried out for the creation of this work complied
with the ethical standards of the previously mentioned committee
and with the 1975 Declaration of Helsinki.

The processing, notification, and transfer of personal data
were carried out in accordance with Regulation (EU) 2016/679
of the European Parliament and Organic Law 03/2018 on the
Protection of Personal Data and the guarantee of digital rights.

RESULTS

Prior to the onset of the lockdown in Aragon, according to the
ECR, 110,694 individuals over the age of 16 were undergoing
active treatment for depression or anxiety. Of these, 5,104 (4.61%)
were positive for COVID-19 infection during the study period. As
for the number of deaths, 1,804 individuals passed away during
this period: 4 during the 6 months prior to the onset of the
lockdown, 242 during the at-home lockdown months, and 1,558
during the subsequent 6 months.

The sample, having a mean age of 61.7 years (16.9), consisted
mainly of women (74.4%). Over 70% had an annual income
of less than 18,000 euros (70.3%), and over 50% resided in
urban areas (53.4%). Regarding to the presence of comorbidities,
dyslipidemia (45.9%), hypertension (40.5%), back pain (35.9%),
neoplasia (29.5%), and insomnia (20.0%) were the most frequent
chronic conditions found in the study population (Table 1).

Table 2 shows the varations in the consumption of drugs
for the treatment of depression and anxiety among the
pepulation undergoing active treatment for these disorders and
among general population. With respect to the pharmacological
treatment of anxiety, in both groups there were a notable
increase in the number of DHD of Alprazolam, Lormetazepam,
and Lorazepam during the 6 months following the end of the
lockdown. Other drugs, such as Triazolam or Brotizolam also
experienced an increase in use among the population with
depression and anxiety and among the general population,
although to a lesser degree. With reference to anti-depressants,
the number of DHD of both non-selective monoamine oxidase-
inhibitors (MAQO) and selective serotonin reuptake inhibitors
(SSRIs), decreased as compared to the 6 months prior to the onset
of the lockdown in both populations groups.

As seen in Table 3, the number of ordinary and continuous
PC nursing or general practitioner visits at the healthcare center
or at-home visits were reduced during the 6 months after the end
of the lockdown. Only the number of visits to the PC general
practitioner at the healthcare center or by telephone increased
during this same period [p < 0.001 (95% CI: —0.23 tp —0.16)].
Similarly, the number of visits to other professionals at the
healthcare center, such as midwives [p = 0.003 (95% CI: —0.72 to
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TABLE 2 | Nurmer of DHD & months before and & monins aftar lockaoan.

N (%)
Sex
Men 78,204 (258)
Women B2,400 (74.9)
Age
Mean (SO} B17 (169)
Pharmaceutical service
<16.000 77,778 (03
Batween 18,000-100,000 26,514 240y
100,000 391 (0 4)
Free pharmacy 5,505 (5.0)
Mutuaist 474 (0.4)
Uninsured 310.0)
Basic health area
Lirban 58,161 (53.9)
Rursel 51,533 (46.8)
Chronic comorbidities (yes %)
Artytrimias 7,828 (7.v)
Heart falre 3,343 30
Ischemic heat cisaase 5,485 (5.0)
Hyperiension 44,884 (40.5)
Dysipdemia 50,792 (45.9)
Coasty 15,821 (14.1)
Overweignt 2,432 (22)
Disease in veins/arisnees 3,001 (2.8)
Cerebrovascular disaasa 6,813 (B.0)
Disbetes 14,295 (129
Chronic bronchitls 1,582 (1.4)
coPD 4,558 ¢4.1)
Asthma 9,398 (8.5)
Chronic kionay disaase 7,403(6.7)
Hypotnyroldsm 16,011 (14.5)
Hyperthyrodiem 8,852 (B.0)
Smoking 20,843 (187)
Alochotam 2,013(15)
Insomnia 22,105 ¢200y
ALtolytic attempt 1,075 (1.0)
Anamia 20,372 (184
Neoplasia 32,857 (28.5)
Dementiz 4,034 (36)
Hearing ioas 8,911 (3.0
Cateracts 14,107 (127)
Giaucoma 8,300 (7.7)
Ostecartnriis 14,001 (128)
Osteopoross 16,882 (15.9)
Back pan 29,783 (35.9)

S0, standard daviation; COFD, chronic obstructive puimanary dSesse.

—0.14)], dentists [p = 0.033 (25% Cl: —0.47 to —0.02)}, and soqal
workers [p = 0.001 (95% CI: —0.67 to —0.17)] increased; unlike
the number of visits to physiotherapists, which experienced a
notable decline [p < 0.001 (95% CI: 1.27 to 2.45).

Regarding to the number of visits to specialists, the number
of initial visits to these services increased as compared to the

DHD (patients suffering from DHD {generai
anxety or depression) population)

Sixmonths Stemonths  Slxmonths Ste months

before after batore after
Anxiolytics
Diazepem 1422 1418 1.8 118
Fotassium clorazepats 300 288 025 025
Lorazapam 196.74 195 38 16.38 1850
Aromezepam 330 326 0.7 027
Clobazam Q16 016 oot oo
Katszolem 036 4313 008 008
Alprarolam o581 318 B0 2544 2635
Anazepam 0004 0.004 0.00 000
Bentarapam 0.005 0000 0.00 0.00
Hypnotics and
sedatives
Furazepam 020 020 002 0.02
Trazolam 235 248 018 o
Lormetazepam &52.00 45821 area 3818
Migszolam 026 028 002 002
Bottzoem 518 586 043 .50
Quazapan on2 003 0.00 0.00
LoprazoEm 4.15 aseo 032 032
Antigepressants
Nor-saective
rmoncamine reuptakes
nhititors
Imigramine 001 001 0.00 000
Comipramine 018 018 002 oo
Trmgpeamine 000 0.00 0.00 0.00
Amifriptyine 050 048 004 s
Nortriptyina oo 003 0.00 000
Dovepin 000 0.00 0.00 0.00
Meprotine on2 oot 0.00 D00
Selective serotonin
reuptake inhibitors
Auoxeting a7s a78 081 0.8
Citslopram 331 313 027 026
Paoeting 1258 1248 108 T
Sertraline 540 538 045 045
Auaoxamine oa7 07 000 000
E=citslopram 8082 58.45 5.08 486

previous & months [p = 0.003 (95% CI: —0.10 to —0.2)]. On the
other hand, the number of follow-up visits to these same services
decreased [p < 0.001 (95% CI: 0.03 to 0.08)].

Diagnostic imaging (X-rays and ultrasounds) and laboratory
testing (blood counts, bio-chemical analyses, and immunological
tests) experienced a statistically significant decrease (p < 0.001).
There was also a statistically significant increase found in
resonance and microbiological testing (p < 0.05).

Finally, visits to hospital services (number of visits to urgent
care and number of hospitalizations), also decreased during the
study period (p < 0.001).
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TABLE 3 | Number of visits and alagnostic tests presarbed & montns batore and 6 montns efar jockoown.

Mean {SD) 95% Ci P

N Sixmonths before Six months after
Number of nursing visits (ondinary cars} &t haath center or by telephons 45,426 2.91 (4.50} 356{4.17) 031,039 « 0001
Numiber of nursing visits (orainary care) &t homea 4674 5.96(8.47) 5.70 {8.4B) 003;052 0.025
Numiber of nursng visits (cortinuous cars) at nealtn canter 3727 220(3.21) 182277 023;03% ~0.001
NumDer of nursng Wsils (cortnucus care) &l nome 815 221 (2.90) 2.19(4.83) 037,042 083
Numiber of ganeral practitionsr visits (ordinary care} & haaitn center or by telaphone 52,640 5.98(5.10) B.18{5.68) ~023;-016 < 0.000
Number of ganeral practitioner vist {ordinary cars) at home 3,290 356 (3.82) 280{2.18) 0B4;088 « 00N
Numiber of ganeral practitionar vistts {continuous care) al hiealth canter 9,258 2.06 (2.33} 207 {2.48) -D06;008  OTI5
Number of paneral practiionar visits joonfiruous care) at home 743 1.80(1.44) 166039 002,026 0.022
Number of viERs 1o other protassionais
Priysiotharepist 878 £30(8.95) 4.44 14.68) 1.27;245 <0001
Mowre 584 235(2.18) 2.78 (2.8E) 072,014 0003
Dantist 383 208 (1.67) 2341077) -047;-002 o003
SockE worker 853 283(2.52) 3.00{314) ~067;,-017 OO0)
Number of vishts to spaceized care (st consutation) 3883 1.47 (0.85) 1.53{0.92) -010;-02 o003
Numiber of viehs to spacieiized care [Eucoasgve consulletions) 29,264 2.72(2.32) 266 (2.47) 003008 «0001
Number of agnostyc 1aate performas
X-rays 20,114 £.12(1.23) 08 (1.1g) 011,016 <0000
Uitrascunds 20114 0.30(0.59) 0.28 {D.52) 003002 <0.001
Rasonances 20,114 0.14 (0.339) 0.15{0.3%) -002; 001 0010
CT scans 20,114 0.25 (0.57) 0.25 {0.57) -D0%;000 0178
Cégastve tasts 20,114 001 (0.11) 0.01 {0.10) -000;000 €821
Hemograms 22 451 0.300.5%) 0.26 {0.52) 003,005 «0.001
Bocharistry 22,451 1.0% (0.69) 0.80{0.74) 010;012 <000
Microbloiogy 22 451 0.28 (0.67) 0.38{0.78) ~011;-009 < 0.00¢
imrnunology tests 22,451 0.11 (0.35) 0.10 {0.34) 0.00;0.01 0.001
Coeguiation 22,451 0.03 (0.19) 0.04 j0.20) -00%;-000 0008
Lrine tasts 22451 0.32 (0.59) 0.25 {0.56) 008,007 < 0.001
Number of viERs 1o ASE oapartment 7,238 1.88(1.67) 1.75(1.43) 010,018 0001
Number of hospital sdméssions 8,413 .27 {0.67) 0.28 |0.71) 096;1.00 <0001
Number of 0ays of hospital stays 1,230 16.68 (37 80) 17.11 {35.80) ~1.73;083 O4@d
Nurmber of IC admissions 5 1.00 (0.0} 1.00 {0.00) ¢
Numiber of gays of ICU stays 5 10880 (73.24) 100.60 (81.12) —-40.00;0.01 0.317°

‘The corralation and ¢ canmnof be cacusiad bacsusa the sfandard aror of the aiferancss 1S 0. ASE. acoigent and ememency; ICU, nlsnshve care unt; SO, standard

aJeviation; 85% C), confoencs nterval “Wicoxon sgnad-rank fast

DISCUSSION

The results of our study reveal variations in the total number of
DHD dispensed in pharmacies for the pharmacological groups
included in this study: N05B (anxiolytic drugs), N05C (hypnotics
and sedatives), and NO6A (antidepressants).

Regarding the increase observed in the total number of DHD
of anxiolytic drugs (Alprazolam, Lormetazepam, and Lorazepam,
mainly) during the § months following the onset of the lockdown;
only one previous study, conducted in France on patients with
depression, revealed similar results (Martinelli ot al, 2021).
Larger number of studies have analyzed the impact of the
QOVID-19 pandemic on the symptoms of patients having a
past history of anxiety or depression. Individuals with prior
mental illnesses appear to have had & higher risk or reporting
increased levels of stress, anxiety, depression, impulsivity, anger,
insomnias, or suicidal thoughts as compared to the general

population (Hao et al, 2020; Liu et al, 2020). The increase
in consumption of anxiolytic drugs shown in our study may
be explained by the worsening of these symptoms (Martinelli
et al, 2021). According to the Spanish Agency for Medicines
and Medicinal Devices {AEMPS), at the end of 2019, the DHD
of these drugs was 5551. Dunng the first quarter of 2020,
it increased to 57.19, and by the fourth quarter of 2020, the
consumption level peaked at 58.69 DHD (Agencia Espanola de
Medicamentos y Productos Sanitarios (AEMPS), 2021). Spain,
one of the hardest-hit countries during the first wave of the
COVID-19 pandemic (Kontis et al., 2020), was already (before
the healthcare crisis) ranked third amongst the European OECD
(Organization for Economic Co-operation and Development)
countries in terms of consumption of anxiolytic drugs, espedally
by women (Simé, 2018).

With respect to the minor decline in the number of
DHD for anti-depressants, similar results were found in a
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study carried out in Portugal (Estrela et al, 2021). According
to another study conducted in Aragon (Mestre, 2021), the
follow-up period used for our study (6 months following the
end of the lockdown) may be insufficient for the detection
of changes in the consumption of these drugs. Immediately
following the onset of the pandemic and throughout 2020,
this study did not report any substantial changes in the
prescribing of anti-depressants. As of 2021, however, an increased
consumption became evident. This may be due to the continued
pandemic sttuation.

The use of primary level care by these patients also declined
during the months following the end of the lockdown. Previously
published works (Firth et al, 2019) found interruptions in
the care given to these patients as well as a redistribution
of resources in response to the high number of positive
COVID-19 cases. The increase observed in the number of
PC visits to the general practitioner at the healthcare center
or by telephone may be explained by the introduction of
telemedicine, as a more effective alternative to in-person visits.
Mental health 1s one of the specialties that best adapts to
this tool, given that physical examination is not essential
(Vieta et al., 2020).

The social and economic impact of the pandemic on
the most vulnerable groups @ priori, may be 2 cause of
the increased social services demands (Grupo Estatal de
Intervencion en Emergencias Sociales, 2020). As for the increased
number of visits to midwifes, although some studies (fvanus
et al, 2021) suggest a decrease in the number of cervical
cytology test during lockdown. The postponement of these
visits to the midwife during the lockdown months might
have led to an increased number of visits during the months
following the end of this confinement period In the same
way, other studies (Davenport et al, 2020; Dominguez-Meijias
et al, 2021) reveal an increase in symptoms of anxiety and
depression amongst pregnant women during the pandemic
months, which might have increased the number of these visits.
Similarly might have occurred with the visits to the dentist.
Postponing minor treatments may have led to larger problems
(Elster and Parsi, 2021).

Finally, the increased number of initial visits to specialists
may be a result of the dedining physical health of these patients.
Some studies (Van Rheenen et al, 2020) have revealed an
increase in high-risk behaviors (alcohol consumption) during
the pandemic months amongst individuals with previous mental
illness; who usually have a higher number of comorbidities
{obesity, diabetes, and cardiovascular illnesses) as compared to
the general population (Firth et al, 2019), as well as higher
prevalences of tobacco use (Prochaska et al, 2017).

The progressive increase in deaths is noteworthy. This
increase, which may be the subject of future studies, may be
related to the major impact of the first wave of the pandemic
on Spain and its social and economic consequences. According
to a recently published study (COVID-19 Mental Disorders
Collaborators, 2021) in the most harshly hit countries (by the
pandemic), an increased prevalence of depression and anxiety
is anticipated. Both of these disorders and, even more so, the
comorbidity between the two, are considered to be major risk

factors in suicsdal behavior (Moitra et al,, 2021). The excess of
mortality observed in our study during the 6 months following
the end of the lockdown period may be explained in part by
this fact. Statistics on suicide published in Spain in 2020 revealed
an increase of 7.4% as compared to the prior year, a historical
maximum (Fundacién Espafiola para la prevencidn del suicidio,
2021).

Any study should be interpreted with caution. Our choice was
to analyze the changes in behavior over a short period, between
6 months before and 6 months after lockdown, by collating the
modification of the use of the care system and of anti-depressant
and anxiety drugs. Starting from a postula: these increases reflect
not only the increase in psychological suffering in these patients
but also, they may be & proxy for the increase in prevalences of
depression in general population.

Although the sample size was large, the mean age of the
sample was high (61.7 years). The duration of the study may not
be long enough to see variations in the severity of depression.
Depression is & disease that sets in gradually. While anxiety is
subject to greater variability. But the significant increase in the
use of anxiolytics is @ warning sign. Studies should be continued
to confirm or not the increase in the prevalence of depression,
possibly expected thereafter.

Our source of information was a registry: the ECR. But this
is not enough to provide objective information on the impact of
the pandemic on the mental health of patients. To ensure the
diagnosis of depression, the use of validated scales [Goldberg
Anxiety and Depression Scale (GADS), Hamilton Anxiety Rating
Scale, Beck Anxiety Inventory, etc.] will be necessary. In addition,
it would be interesting to organize a qualitative research to
complement this analysis. A cohort study using diagnostic tools
to perform the sampling would be very useful in answering this
queslion: are we on the cusp of an increase in depression in the
general population due to the pandemic and which ones are the
measures to deal with it?

Finally, the number of statistical tests and calculated p-values
in this article is large and therefore needs to be confirmed in
further studies.

CONCLUSION

This study offers contributions, from a long-term perspective,
with regard to the knowledge of the repercussions of lockdown
measures on the use of drugs and health care resources, in a
sample of patients undergoing active treatment for anxiety and/or
depression, according to the ECR.

The COVID-19 response should consider the mental health
of the general population and should be especially cautious
when considering more vulnerable groups, such as those with
a past clinical history of depression or anxiety. Today, more
than ever, it is necessary to invest in mental health services in
an attempt to halt the anticipated growth of these disorders.
Today, more than ever, it is necessary to invest in research
and support measures for mental health services, to halt
the anticipated growth of these disorders and the suffering
in the population.
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Abstract

Baclzzronnd: The Coronavims disease (COWID-19) pandemic has had a lmge impact on the psychological wellbeing of the population,
however, few smdies have analysed the psychological consequences for the most vulnerable zroups, particularly those suffenng from
depression and anxiery, and specifically in men. The objective of this smdy is to analyse the changes in a3 population of men tmder-
Eoing actve e for ion or amxiety and factors associated with these changes. Methods: Femospectve, longimdinal and
observational smdy of a population of 28,204 men in northern Spain. The smdy variables were sociodemographic variables, chromic
comarbidities, COVID-19 mfection, anriolytic and antdepressant drug consumprion, snd nse of healthcare resources. These vanables
were collected from the Primary Health Care electronic records for the two distinc: periods {(§ months before and 6 months following
the end of the lockdown). To compare dmg patterns and the use of healthcare resources a paired Stodent’s T-test was nsed. To analyse
associated factors related to a detericration of mental discorders, 3 nmliivariate logistic regression was performed . Resuolis: In relation o
changes in dmg patterns, 40% of men saw an increase in at least one Defined Diaily Diose (DDD) of their prescribed dmes durmg the §
months fallowmg lockdown and the number of appointments at health cenfres and home visits significantly decreased. Factors associated
with a deterioration of mental disorders are being inder §0 years old, having an incoms of less than 18 000 euros/year and snfferimg from
more than one comorbidity. Conclusions: The pandemic bad a significant impact on men with a previous diagnosis of depression and'or
Aanxisty.

Keywords: depression; anxiety; men; COVID-19 pandemic; snxiolytic; antidepressant; dmg consumption; nse of healtheare resources

1. Introduction

Depression is considered the principal cause of dis-
ability worldwide, with anxiety being the sixth most preva-
lent cause. Both these conditions, especially depression,

It1s a common belief that the probability of experienc-
mg a depressive or anxieus episode Increases when certain
genetic [9,10], demographic and psyehosocial factors [11—
14]. as well as envirommental factors [15-17] are present,

contribute to the overall global morbadity and mortality bur-
den, and generate high levels of disability as well as eco-
nomic and social eosts [1]. By 2030, depression 1s expectad
to be the leading cause of morbidity in the world [2-5]. The
prevalence of depression m Spam 15 13% over one’s life-
time and 4% per vear [6]. From the healtheare system per-
spective, approximately 25-35% of all primary health care
(PHC) patients suffer from psychiatrie disorders, and over
B80% of these patients suffer from depression or amxaety dis-
orders [7]. It is well known that General Practitioners (GPs)
only refer approximately 5-10% of psychiafric patients di-
agnosed in primary care settings to mental health services
[E]: Therefore, these mental health disorders are managed
chiefly at the FHC level.

among which the size of an individual’s residence 1s con-
sidered [18,19]. Gender is promunent among these factors,
with women having typically double the risk of developmse
severe depression than men [20-24]. Consequently, few
studies have been conducted on the diagnesis, evolution and
treatment of depression specifically i men [25 28], Other
frequently studied sociodemographic factors related to de-
pression are: old age [27-31]; having a lower cultural and
educational level [32-34]; experiencing a lack of relation-
ships and social support [35-38]; and having a lowear so-
ciceconomic level [35.39 40]. Another analysed risk fae-
tor 15 the comorbidity of depression with other physical and
psychiatric diseases [41, 42].

r:a'tn:- Copyright: © 2022 The Authors). Published by IME. Press.
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Az a3 rasalt of the COVID-19 panderic, which has
devastated the entive world, the global population has besen
exposed to an endless momber of stressful events such as
resimcton of social activities, imated mobality and’or lock-
downs. These restnietive measures have been useful in ra-
ducing the spread of the vimas, but they have had a huge
mpact on the physical and psychological wellbemg of the
population [43]. Numerous studies have analysed the psy-
chological consequences of the pandemic and lockdown on
the mental health of the general population. Several meta-
analyses concluded that the COVID-19 pandensic haz in-
creased mental health 1ssues among the global population,
mamly the prevalence of depression, anxiety and sleep dis-
orders [44—47). Factors associated with experiencing these
symptoms are being female, a healtheare worker, suffering
from a non-mfectious chronic dizease, confracting COVID-
19 dizease or having a lugh nsk of domng so, having lower
socipeconomie status, as well as bemng socially 1solated.

However, few studies have analyszed the psycheologi-
cal consequences of the pandemic for the most vulnerable
groups, parficularly those suffering from pre-existing men-
tal disorders [48]. The lockdown, social and physical dis-
tancmg measures and difficulty m mamtammg daily rou-
tines during the pandemic may also have had an acutely
negative mpact on people with mental health disorders
[4E-52). Furthermore, the collapse of PHC services at the
onzet of the pandemic and during each subzsguent wave
may have mmterrupted these patients’ ongomg healthcare
[49,53], cau=ng a deterioration of their mental disorder and
an imbalance in health service usage.

Given the lack of research on the consequences of the
pandemue for those suffenng from pre-existing mental dis-
orders, especially mn the case of men, the objective of this
study 1s to determine and analyse the changes between 6
maonths prior to lockdown and 6 months after it was liffted in
a population of men indergoing active treatment for depres-
sion or anxiety. We will also examine factors associated
with these changes, looking af patients’ electromic clmieal
history (ECH), held by PHC services. The use of this data
from PHC records allows us to quantify the use of drugs
such as amxiolytics and anti-depressants as well as how pa-
tients accessed healthcare resources, which may mdicate a
change m their condition.

The alternative hyvpotheses for this study are the fol-
lowing:
Hl: Men with a previous diagnoziz of depreszion
and‘or amdety, who had undergone active treatment for
these mental disorders at least six months bafore the begin-
ning of the COVID-19 pandemic, experienced 2 worsenng
of thewr mentzal health status durmg the six fivst months of
the pandemuc.

H2: Men with a previous diagnosis of depression
and‘or amdety, who had undergone active treatment for
thess mental disorders at least six months bafore the begin-
ning of the COVID-19 pandemic, experienced a decrease in
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the number of consultations with health professionals dur-
ing the six first months of the pandsmic.

H3: There are associated factors between the wors-
emng of mental health m men and having a previous diag-
nosis of depression andor anxiety when these individuals
had undergone active treatment for these mental dizorders
at least six months before the begmning of the COVID-19
pandemiec.

2. Materials and Methods

Thas 13 a retrospective, longitudmal and obssrvational
study of a populafion of men m northern Spamn (Aragon)
over the age of 16, undergoing actrve treatment for depres-
sion and/or anxiety, according to therr ECH.

Arazon 15 an aufonomeons community (one of Spam’s
17 mam administrative and political drvisions) with a pop-
ulation of 1 328753 Its territory takes m 47,719 square
kilometres, and 1t has a population density of 28.20 peo-
ple per square kilometre. It has an ageing population which
13 concentrated im rurzl areas, with the mam cities havmg
a younger population structure. The capital city of the re-
gion (Zaragoza) accomnts for half of the population, and m-
ral moclel (with lazs than 2000 residents) account for 6%
of oumicipalities, but only 16.8% of the overall population
[54].

2.1 Sample and Sample Size

The sample consisted entirely of men with open elec-
trome medical records held by health centres m the Aun-
tonomous Community of Aragon, with a diagnosis of de-
pression and/or anxiety, whe had undergone active treat-
ment for theze mental dizorders (anfidepressants and anxi-
olytic medication). presenibed by their GP at least § months
before the declaration of the state of emergency in Spain
{i.e., on or before 14/09/2019). Accordingly, the inclusion
crteria are: men over 16 years of age, who have expen-
enced episodes of depression and/or anxiety (codes F30-
F39 and F41 of the 10th revision of the International Statis-
tieal Classification of Diseases and Relzted Health Prob-
lems (JCD-10%), and who, durmg the study peniod, were
prescribed some of the active mgredients usad to treat these
two disorders. According to the Anatomacal, Therapeu-
tie, and Chemical Classification (ATC), the following codes
were incloded: W05B (anxiolytic dmgs), WOSC (hypnotics
and sadatives), and Nl6A (antidepressants).

Fecords containing meonsistencies m the datzbase
were exclided from the study. The totzl sample that met
nclasion eriteria consisted of 28,294 men

Due to the nmiversal nature of the healthcare system
and the absence of other PHC providers, the data obtained
m the study 13 considered to be representative of practically
100% of the population wmder study.
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2.2 Study Variables

Diata on seciodemographie vanables, chronie comor-
bidittes, COVID-19 infection, dmg consumption, and nse
of healtheare resources were collected from the PHC
records for the two distinet periods. The first measurement
was taken from the racords from the & months before the on-
set of the striet lockdown (14092019 to 15/03/2020) and
the zecond was taken from the records from the & months
followmg the end of this lockdown during the first wave
{03/05/2020 to 04/11,/2020).

- Sociodemographic vanables that are associated with
the stiopathogensesiz of depression and could be collacted
thromgh the PHC record wers: age, data on preszcription
charges which allowed us to determine peoples’ mcome
(less than 18 000 eurosfvear, 18,000 to 100,000 suros/year,
ower 100,000 eurcs/year, free preseriptions and uminsured),
and residence in 3 mural or wrban area (the latter 15 defimed
as having over 10,000 mhabitant=).

- Chromie comerbidities; data en the following con-
ditions were collected: amhythoaas, heart failure, 1s-
chemic cardiopathy, dyslipidaemia, cbhesity, excess weight,
vem and arfery disease, cevebrovascular disease, diabetes,
chromie bronchitis, chronic cbstructive pulmonary disease
(COPLY), asthma chrome kidney disease, hypo and hy-
perthyroidism, tobacco addiction, alecholism, insomnia,
aftempted swmicide, anaemia, neoplasia, dementia, deaf-
ness, cataracts, glaucoma, arthrosis, osteoporosis, and back
pam. These comorbidities present a prevalence of over 5%
among the general population [55], and the data were col-
lected at poinfs six months before the start of lockdown, and
six and twelve months after the end of the lockdown.

- Infection with COVID-19 during the study period,
recorded as ves/no.

- Changes m dmg consumption patterns have been as-
sessed via the variation in defined daily dose (DDDY dis-
penzed under medical presenphon by pharmacies. These
changes m dmg consumption were coded negativaly when
there was an merease m the DDD of the active ingredi-
ent. The pharmacological treatments m the data have been
gromped according to therapeutie group (ATC elassifica-
tiom) [36] as: MOSB (amxiolytic dmgs), NOSC (hypnotics
and sedatrves), and N08A (antidepressants). Theze Ben-
zodiazepines are all first-instance medications for treat-
mg these disorders according to the Spamizsh Society of
Family and Community Medieme [37]. They are histed
as follows: (3} amoehytics: diazepam. potassmom clo-
razepate, lorazepam, bromazepam, clobazam, ketazolam,
alprazolam, pmazepam, Bentazepam; (b) hyvpootics and
sedatives: flurazepam, tnazolam, lormetazepam, mdazo-
lam, brotizolam, guazepam,. loprazelam and () antide-
pressants: (1) non-selsctive moncamme (MAO) renp-
take mhibitors: mupramine, clomipramme, trimopramine,
amifriptylme, nortriptyline, doxepin, maprotiline; (en) se-
lective serctomin reuptake mhibitors (S5EIs): fluoxetine,
citalopram, paroxetime, sertralme, fluvoxamine, escitalo-
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- The patients’ use of healtheare resources was as-
sessed through locking at how they used PHC services
(number of crdinary or cngoing care visits to the health
centre or home visits by the murse or GF, and number of
visits to a social worker at a health centre. Use of hospi-
tal services was also examned (momber of specialized care
visits, mumber of visits to accident and emergency (AKE)
services, hosprtalisations, admission fo infensive care units
(ICU) and the duration of these stays) for each of the periods
n gquestion.

2.3 Sraviztical Analyziz

The sample size allowed for the use of parametnc
methods [58]. Fustly, a deseniptive amalysis of the stody
vaniables was camed out using frequencies, means and
standard deviation (SDV).

To determine variations m drmg consumption, the dif-
farance in DDD for each penod was caleulated nzsmg a
pawred Student’s T-fest. For those vanables obssrved n
less than 100 cases, the Wilcoxon rank tast wasz nsad. To
compare the differences m the wse of healtheare resources
batwreen the baseline measurement and the measurement
taken & months followmg the end of lockdown, the same
statisties were nsed.

To analvse azsociated factors related to the pozmible
deterioration of mental disorders, changes in dmmg con-
sumption patterns assessad via the mereases in defined daily
doze (DDD) were analvsed as a dependent vanable m a
multrvariate logistic regression. This indicator could be
an mndirect means of revealing the vanaton m this popula-
tion’s psychological suffaring. The independant variables
were age (1mder 40, 40 to 60, and over 60), income bracket
{determined via preserption charges), residence m a rural
or urban area, chromic comorbidities (grouped info those
not presenting comorbidities or other chrome diseasas, and
those presentng 2 or more chrome diseases), and COVID-
19 infection.

Statistical analvsis was camed out using IBM 3PS5
Statistic 21 [59] and B 4.0.5. [60] on a PC with 16 MB of
EAM.

3. Results

Om 14092019, there were 110,694 patients m Aragon
with a diagno=is of depression and/or anxisty who were be-
mg actrvely treated for these mental disorders with antide-
pressants and amxiolytic medication, prescribed by themr GP.
Of these, 28 294 were men, 25 56% of the total.

Tzble 1 represents the sample zccording fo the van-
ables under study. The participants’ mean age 13 5876
wvears old (3D 16.79). Among them, 60.6% had an an-
nual meome of less than 18,000 euros, and 53 9% resided
m urban arezs. In terms of comorbadities, dyslipdaenua
(45.1%), hypertension (39.4%), back pain (29 4%), neo-
plasia {25.4%), and tobaceo addiction (23.9%) were the
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maost frequently found chromic conditions among the study
population. Only 4 4% of the participants suffered from a
COVID-19 infection.

Table 1. Sociodemographic data, chronic comorbidities and
COVID-1? infection in patients saffering from anxiety or
depression in Aragon at least & months prior to the pandemic

ontbrealk.
n=25204

Age, M (SDY) 5876 (16.79)
Income bracket (based on prescription charge dats)

< 18000, o (%) 17152 (50.5)
18000100000, m (2a) 10076 (344
=100000, n (%) 181 (0.5)
Fres prescriptions, o (%) 12328 (4.4)
Uninsured, n (%a) 800
Place of residence

Urhan, o (%) 15248 (535
Fuaral, o (%3) 130446 (446.1)
COVID-19 infection

Wes, m (%) 1241 (4.4)
Arrhythmias, yes n (%) 2230 (7.0)
Heart failhure. ves n (%) T4 2.8)
Ischenic heart disease, ves o (%) 2515 (B9
Hypertenzion, ves o {%4) 11139 (30.4)
Cryshipidaemia ves o (%) 12762 (45.1)
Obesity, ves o (%) 3234 (11.4)
COwermreight, yes n (%) 451 (1.6)
Vein and artery disease, yes n (o) 1220 (4.3)
Cerehrovascular diseaze, yes n (%) 1985 (7.00
Dizbates, yas n (%) 4206 (15.2)
Chronic bronchins, yes o (%) 408 (1.8)
COPD, vesn (%) 2127 (75
Asthma, yes n (%) 1898 (6.0)
Chronic kidney disease, yves n (%4} 1737 (6.1)
Hypodryroidiam, yes o (%) 1520 (3.4)
Hypertyroidizm, yes n (%) 48 (2.3)
Tobacco addicton, ves o (34) G760 (23.9)
Alcobolizm ves n (%) 1294 (4.6)
Tnsomnia, yes o (%) 5764 (20.4)
Autolytic attampe, yes o (%) EE )R
Anseniia yes n (%) 3105 (11.0%
Meoplasia, yes n (o) TI77 (254
Diemmentia, ves o (%) T2 T
Hearing loss, yes o (%) 25750810
Cataracts, yes n (%) 2754 (9.8)
Glancoma, wes o (%) 1892 (6.7)
Oisteparthritis, yves n (%) 1827 (6.5)
O=steoporosis, yes o (%) 3.9
Back pain, yes n (%) 8330 (20.4)

Hote: COPD, Chronic obstuctive pulmonary disezss.

88

As for new diagmoses of psychiatnic comerbidity inm
this population m the & months prier to the lockdown,
there were 253 (0.9%) new diagnoses of tobacco addiction,
30 (0.2%) of alecholism, 402 (1.4%) of msommnia and 39
(0.1%%) of attempted smicide. However, m the 6-month pe-
ried following the lockdown being mplemented, there were
66 (0.2%) new diagnosas of tobacco addiction, 41 (0.1%) of
alecholism, 194 {0.7%) of insommia, and 23 (0.1%) suicide
attempis.

When considermg pharmacentical treatments, the ac-
tive ingradients most often prezcrbed to men with depres-
sion andfor anxiety are amcxiolyties (lorazepam, diazepam,
alprazolam) hyvpnotics and sedatives (lormetazepam) and
antidepressants {escitalopram, paroxetine, sertraline, fluox-
etine, and amitriptyline). In relation to changes m drug pat-
terns, as shown m detail in Table 2, 1t 15 relevant to high-
light that 11,038 men {(40%) saw an increase m at least
one DDD of their prescribed dmups durmg the & months
following lockdown. Looking at the active mgredients,
15% of the men that toock diazepam saw an increase in
DDD during the six menths after lockdown ended, as did
11.1% of thoze who fook alprazelam, 12% of those who
took lormetazepam, 14% of those who took amitriptyline,
16.9% of those who took fluoxetme, 11.3% of thoze who
took sertrahme, 9.3% of those who took escitalopram, and
8.2% of those who took parocxetme.

Az zeen m Table 3, the mumber of ordinary and con-
timmons FHC nursimg appomtments at health centres and the
number of ordinary care GP home visits significantly de-
creased during the six menths after the end of the lockdown.
The number of PHC appomtments attended for ongoing and
ordinary care, as well as appointments with specialists, did
not show significant diffevences. Fimally, visits to hospital
{no. of visits to urgent care and no. of hospitalisations),
also decreased during the study period (p < 0.001).

In terms of factors assoclated with a2 deterioration of
mental disorders, considening men that see an necrease or
decrease m their prescribed DDD as an indicator of height-
ened psychological suffering, a mmultivaniable logistic re-
gression was performed, the results of which are displayed
m Table 4. Being under &0 years cld, having an income
of less than 18,000 eurcs/year and suffering from more
than one comoerbidity are associated with an increase m the
DDD of anxiobrtic dmgs (M05B), hvpootics and sedatives
(M05C), and'or antidepreszants (MOGA).

4. Discussion

This stady analyses a sample consisting of patients
that had been diagnosad with depression and'or anxiety
who were being actively treated for these mental dizorders
with antidepressants and amxielyvitic medication preseribed
by theirr GF, at least six months before the lockdown. Of
these patients, 25_56% were men, which means that there
were 3 women for every man with deprezsion m Aragon
This percentage has remained stable over the last ten vears,
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Table 2. Number and percentage of men taking each active inpredient with a stable, reduced or increazed DDD.

Active ingredient I (%) Stable or reduced DDD B (%) Incressed DDD I (o)
Benzodiazepines
Amnxiolytics
Diazepam 44556 (16.4) 3947 (B4E) ToG (15)
Potassium clorazepate 1434 (5.1} 1271 (BB.6) 163 (11.4
LoTazeapam 11157 (39.4) 10612 (91.8) 245 (8.1
Bromazepam 161 (0.8 141 (87.4) 20124
Clobazam 52(0.2) 49 (842 3 (5.8)
Eetazolam 408 (1.T) 44 (200 S0 (10
Alprazalam 3003 (13.8) 3470 (BB 433 (11.1})
Finazepam 2 (0.0 2 {100 0 {00
Bantazepam 550 (1.9 S0 (92) 44 (8]
Hypootics and sedatives
Flurazepam 119 (0.4} 102 (85.T) 17({14.3)
Triazolam 13 (0.0} LR 13 (100
Lommetazepam 3073 (14.00 3406 (B8) FTT{1Z)
Dfidazolam 161 (0E) 141 (87.4) 20 {124
Brotizolam 16{0.0% 0 16 {100
Cnazeparm 4000 igs 125
Loprazolam F2(0.7) 45 (BR.5) G{11.5)
Amntidepressants
HWon-selective monoamine renptake inhibitors
Invipramine 19 {00y 11 {5749) B(42.1)
Clomipraming 426 (1.5) JET (90.8) 30082
Amitmiptyline 003 (3.5) B54 (BE) 139 (14
MNortriptyline 201 40 {76.5) 12{(5.1)
Dizeepin 6 (0.00 5(833) 1167}
Maprotiline (0.0 1025 675
Fhaoeetine 1377 (4.8} 1144 (83.1) 233 (16.9)
Citalopram TE0 2.7y 732 (93.8) 48 (5.2)
Parooetine AT5T (BT 2531 (91.E) 26 (8.1
Sertraline 2525 (B 2230 (BET) 286 (11.3)
Fhivoecamine (0.3} B2 (82.5) 17{17.5)
Escitslopram 5383 (19.0) 4873 (B0.5) 510 (8.5)

which can be seen when comparing these data to other stud-
1es using data from PHC climcal records m Aragon [61].
Epidemiological studies sugzest that there are consid-
erable differences between men and women m terms of
the prevalence and presentation of depression. Women are
more than twice as likely fo be diagnozed with depreszion
and may also report more atypical and anxiety-like symp-
toms than men [62,63]. Several studies support the argu-
ment that these epidemiclogical differences are related to
psvchological, neurcchemical, anatomical, hormonal, ge-
netic, and personalify-related factors [26,63], but also to the
nature of the roles that men and women perform [36].
Furthermore, the sample for this study presents ugh
comorbidity with other chronie condifions, which is con-
sistent with other studies. In fact, mst as comorbidity with
other chrome condittons 15 high (64.9-71.0%:) (diabetes,
hypertension, ecardiovascular diseases and cancer, among
others) [64—-66], so 15 comorbadity with other psychiatric
diseaszes (0—-66%) [67]. A noteworthy result 13 that in the
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& months after lockdown ended there were fewer new di-
agnoses of psychiatric comorbidities m companson with
the 6 months prier to lockdown. Except for attempted sui-
cide, thess results have to be conzidered with caufion, given
that the decreasze in the use of health services may have led
to an underdiagnosis bias. In the case of attempted sui-
cides, 39 {0.1%) men with diagnoses of depression and anx-
ety had attempted suicide in the six months prior to lock-
down, while this number dropped to 23 mn the subsequent &
months. According to recently published studies [6£,69], in
the counfries hit worst by the pandemic, an mereased preva-
lence of depression and anxiety was anficipated, and sev-
eral questionnaire-based stodies of the general population
have shown this to have been the case [70]. Both of these
dizorders and, even more so, comorbidity betwrean the two,
are considered to be major nisk factors m smeidal behaviour
[71]. Suicide data published m Spain in 2020 showed an in-
crease of 7.4% on the previons year [72], but thiz merease
has not been reflected among men diagnosed with depres-
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Table 3. Number of consultations with health professionals in the siz months prior to locledown, and the six months after it

ended.
Six months prior Six menths after

N Mean (SD) 25%CI p
Mo. of mursing appointments &t health centre ar by telephone (ordinary care) 10676 4.15 (5.12) 383 (496) 022:041 <0001
¥o. of mursing home visits (ordinary care) 922 602 (2.19) 505(3.29) —045058 0311
o, of mirsing appointments st health centre (onzoing care) 9B 2.51 (4.35) 214420} 019054 <0.001
Mo. of mursing home visits (ongoing care) 163 2.35(2.88) 258(5.83) -118071 0.628
o. of G appoinmments at health centre ar by telephone (ordinary care) 22595 5.87(5.26) 586(570) —006 008 0.518
Mo. of GP home visits {ordinary care) 628 3390336 300404 00808 0.012
No. of GP appoinments at health centre (ongoing care) 28 217313 208(2.88) -001;019 0.060
Mo. of GP home visits (ongoing care) 197 1989173 178 (148) —0.06 045 0.143
ao. of visits to PHC social warker 185 250213 272(298) 067,013 0.188
Mo. of visits for specialised care (first consultation) 955  150(0.8T) 154000 —0.11;004 0384
Mo, of visits for specialised care (successive consultations) TIEL 270227 268(248) —003;007 0482
Mo. of visits to A&E department 1946 203 (21D 182(L7TH 012,020 <0001
Mo. of hospital admissions 1948 132 (0.74) 035(080) 082101 <0001
Mo. of days spent in hospital 463 1728(3942) 19023638 —4150.68 0150
Mao. of ICU admissicns 2 1.00 (0.00) 1.00 (0,00} .
Mo. of days spent in ICU 2 825 (6.36) 82.5 (6.36) .

Mote: CL Confidence Interval; ICTT, Intensive Care Unit; PHC, Primary Health Care; AKE department Accident and Emerpency depantment.
* The correlation and t cannot be calonlated becanse the standard emor of the difference is 0.

Table 4. Multivariable logistic regression of factors associated with a deterioration of depression and anziety.

E Exp (B) Odds ratio 95% Confidence Interval for Exp (B)  p-value
Intercapt 0487 <0.001
Aged under 40 years 0266 1.241 1308 1.413 <0001
Aged 40 to $ years 0216 1.241 1.177; 1.308 <0001
Aged over 60 years Bef .
Income < 18,000 eurosfyear  (LOG2 1.064 1.011; 1.12 0017
Income 2> 18, 000 eurosfyear Bef .
COne comorbidity —0.112 0.004 0LE2D; D975 0011
Twro or more comorbidities Bef .
Besidence in urban area 021 0o 0833; 1028 0354
Fesidence in rural area Bef .
Ho COVID-19 infection 0054 0938 0LE35; 1054 0282
COVID-19 infaction Bef

sion and/or anxisty before the pandemic began.

According to the results of the siudy, the hypotheses
for this study have been venfied. Men with a previous diag-
nosis of depression and'or anxiety, who had undergzone ac-
tive treatment for these mental disorders at least six months
before the beginning of the COVID-19 pandemic, experi-
enced a worsening of thew mental health status and expen-
enced a decreaze in the number of consultations with health
professionals during the six first menths of the pandemnic.
It 15 relevant to highlight that 40% of the parherpants saw
an increase In at least one of the DDD of their preseribed
drugs durng the & months after lockdown ended. We chose
to analyse changes in the status of depression and anxiety n
men over a l4-month pertod (fiom & months prior to until
& months after the end of lockdown, 1.e., from 14/09/2019

&
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to 0471120200 by collating changes 1 the use of healthrare
system resources and consumption of anti-depressant and
anxiety dmugs, starfing with the hypothesiz that mereases
m use or consumption may reflect an increass m psycho-
logical suffering m these patients. However, 0% of the
patients saw their DD remain stable or decrease. These
data may be related fo the naturzl evolution and treatment
of depression and anxiety, buf may also mdicate the aban-
donment of treatment. According to a study conducted by
Sema ef al. [73], 78% of patients who take antidepres-
sants abandon treatment withm 6 months, with men bemg
more likely than women to do so. The National Instifute
for Health and Care Excellence (MICE} guide recommends
confimying treatment with antidepressant dmgs for at least
& months after remission of the episode [74]. The mainte-
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nance dose should be the same as that which obtained the
mmprovement, as it has been observed that those patents
who have their dose reduced have hgher rates of relapse
than those who contmue with the same dose. The cessa-
tion of antidepressant treatment should be done by reducmg
the dose gradually, usually over a peniod of 4 weeks [73].
Given that the total momtonng peniod of this study 15 ap-
proxmately 14 months, maintenance or even reduction of
medication can be considerad as an mdication that chmiecal
practice guidelines are have been followed [75], dependmng
on the evolution of the patient’s condition.

The fact that 40% of the paricipants saw an increase
in at least one of the DDDs of thewr presenibed drugs durmg
the 6 months after the lockdown ended, cannot be related
to a progressive Increase 1n prescriphon, as the diagnosis
was made almost & months prior. Therefore, these data con-
firm an merease in psychological dizcomfort duning the first
wave. Some previous studies show a higher psychological
effects of the pandemuc and the lockdown (fear, anwmiety,
sadness, sleep quakity) in people with previous mental 1ll-
ness compare with the general population [30,76—78]. This
could explain the merese of the consumption of anxiolyiic
drugs and antidepressants not only among the zeneral popu-
lation [44,47,69,79] but also among vulnerable people such
a5 patients with depression and anxety [48-52]. The re-
sinictions of the pandemie forced to modify chmeal prac-
tice. In Spamn and other countries [78] care for patents
with these pathologies was dimimished. Togheter, the fear
of contagion, that among this group was lngher accordmg
to some studies [50,77] could also explain the decrease m
the number of PC and hospital care visits observed m our
study.

Related to the third hypothesis, there are associated
factors between the worsemng of mental health i men and
having a previous diagnosiz of depression and'or anxiety
when these indriduals had undergone active freatment for
these mental disorders at least s1x months before the begin-
ning of the COVID-19 pandemic. Among the factors as-
sociated with an increase m the DDD are being younger
{(of working age), having an mcome of less than 18,000
euros/vear and suffering from more than one comorbid-
ity. These results are consistent with the social and eco-
nomic impact the pandemic has had and evince devastating
psychological distress among people from poorer socioece-
nomic groups. Lhe relationship betereen depression, anyi-
ety, the economic crisis and unemployment has been well-
established in the hiterature [16,33,35, 61 64 80-85]. On the
other hand, people suffermg from comorbidites dunng the
first wave were more hikely fo have their DDD mereased for
thewr anmety and depression medication, smee these comor-
bidities are nisk factors for developmng a senous COVID-19
episode [86-88). This may explain the higher incidence of
anxiety and depression.

Cur study has some significant strengths, mamly its
PHC context, the healthcare sethng where most depression
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and anxiety episodes are managed and treated, as well as
itz ecological nature. Furthermore, wile most studies have
analysed the psychological consequences of the pandenuc
and lockdown on the mental health of the general popu-
lation, our study attempis to shed hght on the evoluton
of men with pre-existing mental disorders {depression and
anxiety) who had been undergoing active treatment during
the six months of the pandemic. As a result, our paper
aims to fill 2 cwrent gap that exists regarding knowledge
about the psychological consequences of the pandemnc for
the most vulnerable groups, such as those suffering from
pre-existing mental disorders. On the other hand, it al=o
has its hmmtations. For example, the durstion of the study
mazy not be long enough to detect varations in the severity
of depression. Depression 1s a disease that develops grad-
ually, whereas amaety 15 more vanable. Buf the vanabons
m the patterns of anxiolytic and antidepressant consumpton
whach are not explained by the natural course of the disease
are 3 warnmeg sign. Studies should be carned out to comrob-
orate or refute our findings. Char source of information was
climecal records: the ECH. But this is not sufficient to pro-
vide objective information on the impact of the pandemic
on patients’ mental health. In addition, fo confirm the di-
agnosis of depression, the use of validated scales would be
neceszary. A cobort study using diagnostic tools to perform
sampling would be extremely useful in answenng the ques-
fuon regarding the impact of the COVID-19 pandemic on the
mental health of the population. Fmally, the last limitation
15 that, despite the study including men m Aragon (Spain)
who had recerved a diagnosis for depression and annety by
ther GP and who had undergone active treatment for these
mental disorders at least six months before the bepinnm g of
the COVID-12 pandemic, the zample 15 representative of an
ageing pepulation and, therefore, presents a large number of
comorbid chromie diseases.

5. Conclusions

In summary, after the stnct lockdown dunng the first
wave of COVID-19, the pandermmc had a sigmuificant impact
on men with a previous diagnosis of depression and‘or anx-
wety. Of these men, 40% had thew preseniphion for medica-
fuon to treat these mentzl disorders increased, demonstrating
mereased psyebological suffering. Thew use of healtheare
resources also decreased. The presence of comorbidities
and a greater vulnerability to economic mstability are fac-
tors related to this deterioration
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5.1 Variaciones en los parametros clinicos:

Los resultados obtenidos en la linea de investigacidon de esta Tesis Doctoral muestran,
seis meses después de la finalizacion del confinamiento estricto domiciliario, pequefias
variaciones en los parametros clinicos de los pacientes con patologias crénicas. En lo referente
a la valoracién de los trastornos fisicos (diabetes mellitus e hipertensidn arterial) se observé una
sutil mejoria en algunos pardmetros analiticos (colesterol total, LDL y HDL) y antropométricos
(peso e IMC), y un ligero empeoramiento en los valores de TAS y TAD (particularmente entre las
mujeres) y en los marcadores de funcidn renal. Aunque estadisticamente significativas (p <0,05),

estas diferencias observadas fueron pequefias y carecen de relevancia clinica.

136-144 sobre las consecuencias de la pandemia en el control analitico de

Estudios previos
estas afecciones crdnicas, han mostrado variabilidad en sus resultados. Algunos trabajos, han
reportado empeoramiento del control glucémico entre pacientes con diabetes mellitus tipo
2138137 v valores mas altos de presidn arterial sistélica y diastdlica a corto y largo plazo (primeros
8 meses de la pandemia) entre pacientes hipertensos'*¥%, Otros manuscritos han expuesto, sin
embargo, un efecto nulo de la pandemia sobre los pardmetros clinicos de ambos trastornos*®
142 5 incluso, mejoras significativas en el control glucémico (principalmente en pacientes con
diabetes mellitus tipo 1) y en las cifras de presion arterial'*¢143144 En cuanto a la proporcién de
pacientes que mantuvo niveles en rango para estos parametros o que incluso experimento
alguna mejoria, mas del 80% de los pacientes hipertensos en la C. A. de Aragén, mantuvo o
mejoré sus cifras de TAS en los seis meses posteriores al fin del confinamiento y, mds del 90%
sus cifras de TAD. Estos resultados sugieren, que la mayoria de pacientes con patologias crénicas
que antes de la pandemia acudian con regularidad a sus controles en los CAP, permanecieron

estables durante y después del confinamiento, no experimentando un deterioro repentino’®,

Las pequenias diferencias observadas en nuestra investigacion podrian estar motivadas
por el mayor impacto psicolégico de la pandemia sobre los pacientes con condiciones fisicas

11,145

crénicas®’, quienes, segun algunos estudios , presentaban ya antes de la crisis sanitaria

mayores prevalencias de comorbilidades psiquiatricas que la poblacién general.

La fuerte correlaciéon demostrada por algunos metaanadlisis entre las enfermedades
cronicas preexistentes y peores resultados de salud a causa de la infeccién por COVID-19
(diabetes mellitus [Odds ratio [OR] 2,61; 1C95% 1,93 — 3,52] e hipertensién arterial [OR 2,84;

IC95% 2,22 — 3,63])%%, podria haber incrementado los niveles de estrés percibido entre estos
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pacientes®. Asimismo, las medidas de distanciamiento impuestas para frenar la curva de
contagios podrian haber provocado aislamiento social y soledad®’, los cuales han sido asociados
con interrupciones en los patrones de suefio y descanso?*®. El aumento del estrés y de las
alteraciones del ritmo circadiano de suefio-vigilia durante la pandemia, podrian explicar el
incremento en las mediciones de tensidn arterial que se observd en nuestro estudio¥”:148, E|
hallazgo del mayor incremento de los valores de presidn arterial entre las mujeres ha sido
también reportado por otro trabajo'¥’, haciendo patente el mayor impacto de estas y otras

pandemias entre las mujeres®-17,

Por otra parte, el conocimiento de los pacientes sobre la influencia de su patologia en el
prondstico de la infeccién podria haber supuesto, no solo un mayor cumplimiento de las
medidas restrictivas para evitar el contagio (utilizacion de mascarilla, lavado de manos,

>21%9 'sino también, un mejor manejo de su enfermedad vy la realizacion

aislamiento social, etc.)
de cambios positivos en el autocuidado®®*>3, Algunos estudios®™®, han evidenciado un mayor
control de los niveles de glucosa en sangre entre los pacientes diabéticos durante los meses de
la pandemia, ademas de |la adopcién de patrones alimentarios mas saludables (mayor consumo

)151-153

de frutas y verduras, menor consumo de carnes procesadas y de bebidas azucaradas y de
un aumento de la actividad fisica®®***2, La sutil mejoria que mostraron los resultados en algunos
parametros analiticos (colesterol total, LDLy HDL) y antropométricos (peso e IMC) podria estar,

en parte, explicada por estos ultimos hechos.

Respecto a las variaciones en los parametros clinicos de los pacientes con trastorno por
abuso crénico de alcohol, no se encontraron cambios significativos en los marcadores biolégicos.
Estos resultados van en la misma linea que los de otro estudio realizado también en nuestro

134 en el que no se evidenciaron cambios en la frecuencia de consumo de alcohol antes y

pais
después del confinamiento. El mantenimiento de la atencidn bdsica a estos pacientes a través
de consultas telemdticas como alternativa eficaz a las visitas presenciales, podria estar detras
del escaso impacto de la pandemia en los parametros clinicos de esta patologia’>®. No obstante,
un incremento moderado en el consumo de alcohol podria no verse reflejado en el examen
analitico. Segun el National Institute on Alcohol Abuse and Alcoholism®®8, se precisa un aumento
de la ingesta prolongada en el tiempo (varias semanas) para poder observar variaciones en los
biomarcadores indirectos de consumo de alcohol (GOT, GPT). A pesar de no haber observado

154155 nonen en evidencia resultados adversos

cambios clinicos significativos, algunos estudios
en la salud mental de los pacientes con trastorno por abuso crénico de alcohol durante la
pandemia. De igual manera, multiples manuscritos®>”1%® apuntan a un deterioro de los

sintomas entre los pacientes con trastornos de ansiedad y/o depresién durante el mismo
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periodo. Tal y como se comentd en el apartado de metodologia, la no disponibilidad de la
informacidn obtenida en las entrevistas clinicas de los pacientes con estos trastornos, ni de las
escalas validadas utilizadas en APS para evaluar las variaciones en los niveles de ansiedad y
depresién, impidié valorar el efecto psicolégico de la pandemia entre estos pacientes. A pesar
de ello, las variaciones encontradas en el nimero de DDD y DHD de los fdrmacos utilizados para
el tratamiento de estas enfermedades, hacen sospechar un mayor impacto negativo de la

pandemia entre los pacientes con problemas mentales preexistentes.

5.2 Cambios en la dispensacion de medicamentos:

Un requisito importante para el buen control de las enfermedades crdnicas es la
continuidad de la medicacidon®®®. En Aragén, desde 2013 la prescripcion de farmacos en APS se
realiza a través de sistemas electrénicos®®. La crisis sanitaria originada por el coronavirus, obligd
a las CC. AA. a modificar estos sistemas, facilitando la renovacién de las recetas electrénicas por
via telefénica. Ademads, en todo el estado espafiol, se flexibilizaron los plazos de renovacién de
medicamentos, para que los pacientes polimedicados pudieran retirar el mayor nimero de
tratamientos en una Unica visita a la farmacia comunitaria. Las escasas variaciones encontradas
en el numero de DDD y DHD dispensadas en farmacia en los seis meses posteriores al fin del
confinamiento, podrian estar motivadas por la instauracién de estas nuevas medidas que, sin la
necesidad de desplazamiento al centro de salud, aseguraron el acceso continuo a los

medicamentos®®®.

Resultados similares fueron informados por varios estudios realizados en Europa y
Asialf?162183 yng de ellos'®®, con un enfoque afin al nuestro, pero con un disefio transnacional
(incluyd 8 regiones europeas entre ellas, Cataluia), también evidencié que la dispensacion de
medicamentos para las enfermedades crénicas mas comunes se vio poco afectada por la
pandemia. No obstante, los pacientes crénicos podrian haber presentado dificultades para
conseguir sus tratamientos. Segun los resultados del cuestionario online desarrollado en nuestro
pais durante la segunda ola de la pandemia por la Plataforma de Organizaciones de Pacientes
(POP)®®4 el 25% de la poblacidon con patologias cronicas encontré problemas para acceder a sus

tratamientos farmacolégicos.

A pesar de ello, no se encontraron cambios de gran magnitud en el nimero de DDD y DHD
dispensadas en farmacia en los seis meses posteriores al fin del confinamiento, a excepcién de

los siguientes grupos terapéuticos:
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Metformina (A10BAQ2): pese a las escasas variaciones e incluso a las ligeras mejorias

observadas en algunos parametros clinicos y antropométricos de los pacientes con
diabetes mellitus, esta biguanida experimentéd un aumento en el nimero de DHD
dispensadas en farmacia durante los seis meses posteriores a la finalizacion del
confinamiento. El mejor manejo de la enfermedad por parte de estos pacientes al
conocer el papel que su patologia tenia en la gravedad de los sintomas de COVID-19%>%
153 pudo favorecer igualmente la adherencia al tratamiento®*°. Una mayor toma de la
medicacidn antidiabética respecto a la etapa pre pandémica, pudo observase en otro
estudio llevado a cabo en las Islas Canarias sobre una muestra de pacientes con diabetes
mellitus tipo 2%, Resultados opuestos han sido también mostrados por otros trabajos
166,167 ‘indicando un efecto negativo de la pandemia por COVID-19 en el cumplimiento
del tratamiento crénico de la diabetes mellitus. Estos trabajos®®%’, fueron sin embargo
realizados en paises con ingresos medios-altos segln las estimaciones del Banco
Mundial®®1° (Turquia y México - donde la accesibilidad a la medicacién pudo ser
menor) y, en muestras con una edad media entre 15 y 23 afios inferior a la de nuestro

estudio.

Enalapril (CO9AA02) y Ramipril (CO9AAQ5): a pesar del ligero incremento en los valores

de tension arterial observado en nuestro estudio, en los seis meses siguientes al fin del
confinamiento estos dos principios activos, ampliamente utilizados en el tratamiento

antihipertensivo, experimentaron un descenso en el nimero de DHD. Durante los

170,171

primeros meses de la pandemia, se publicaron algunos informes que sugerian

mayor riesgo de infeccién y de sintomas mds graves de la enfermedad de COVID-19

entre quienes se encontraban en tratamiento con inhibidores de la enzima convertidora

172,173

de angiotensina (IECAS). Aunque algunas sociedades cientificas recomendaron

continuar con el tratamiento habitual al no demostrarse un aumento del riesgo de
174

infeccién’4, ni de la severidad de la enfermedad'” o de la mortalidad'’>*’®, algunos

pacientes podrian haber dejado de tomar su medicacién?’2.

Alprazolam (NO5BA12), Lorazepam (NO5BAO6) y Lormetazepam (NO5CDO06): el

incremento observado en el nimero de DDD y DHD dispensadas para estos grupos
farmacoldgicos, sugiere mayores niveles de malestar psicolégico durante el
confinamiento domiciliario y los meses posteriores, entre las personas con trastorno
mental preexistente (abuso crénico de alcohol, ansiedad y/o depresion). Otros

86,157,158

trabajos , ya han indicado un mayor impacto de la pandemia en la salud mental
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de estos colectivos en comparacidon con la poblacion general, la cual también ha
experimentado un incremento en el consumo de psicofarmacos desde el inicio de la
pandemial’”1®_El crecimiento en el nimero de DHD entre la poblacidon general también
puede observarse en nuestro estudio. Aunque estas variaciones sean de menor
magnitud que las encontradas entre los pacientes con tratamiento activo para los
trastornos de ansiedad y depresidn, este aumento en el nimero de dispensaciones es
particularmente preocupante en nuestro pais, especialmente entre las mujeres. Antes
de la pandemia (2015), Espaia se situaba un 37% por encima del consumo medio de
hipnéticos y sedantes y, multiplicaba casi por 2,5 el consumo medio europeo de
ansioliticos'®. Tal y como apuntaban las estimaciones publicadas por Santomauro DF et
al'® los paises mas afectados durante la primera ola de la pandemia podrian haber
experimentado una mayor exacerbacién de los determinantes de mala salud. Este
hecho podria haber contribuido a convertir a nuestro pais, segun el informe de la Junta
Internacional de Fiscalizacion de Estupefacientes (JIFE), en el lider mundial de consumo

licito de ansioliticos, hipndticos y sedantes en 20212,

Escitalopram (NO6AB10), Paroxetina (NO6AB05) y Fluoxetina (NO6AB03): estos

inhibidores selectivos de la recaptacion de la serotonina (ISRS) experimentaron un
descenso en el numero de DDD y DHD dispensadas en los seis meses posteriores al fin
del confinamiento. La misma tendencia fue reportada en algunos trabajos desarrollados

en Canada'®

, Portugal®®* y Espafia’®® donde la prescripcién y/o dispensacién de
farmacos antidepresivos también experimentd un descenso temporal estadisticamente
significativo tras el inicio de la pandemia. Estas caidas, pueden estar relacionadas con el
aumento de los sintomas depresivos entre los pacientes con mayor carga de trastornos
de salud mental. A pesar de que el deterioro de los sintomas podria sugerir el
incremento o ajuste en las dosis de estos farmacos, en los individuos con mayor
sintomatologia depresiva dicho empeoramiento podria haber supuesto la interrupcion

del tratamiento. Estudios previos® sugieren que tener un régimen de medicacién mas

complejo se asocia con una menor adherencia al tratamiento.
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5.3 Diferencias en la utilizacion de recursos sanitarios:

Seis meses después del final del confinamiento, en Aragdn, gran parte de los servicios
sanitarios de APS y de atencién especializada, no han recuperado los niveles de prestacién de
atencién pre pandémicos. Esto sugiere, tal y como indican numerosos informes realizados por

97,187,188 que, durante los primeros meses de la pandemia, la atencidn a los

diversos organismos
pacientes con patologias crdnicas se vio en mayor o menor medida interrumpida, pospuesta o

cancelada.

Entre estas afecciones crénicas, la diabetes mellitus (38%), la EPOC (9%) y la hipertension
arterial (8%) se han descrito como las condiciones cuya atenciéon y cuidado han sido
interrumpidas en mayor magnitud durante la pandemia®1%%, Los trastornos crénicos abordados
en esta tesis en los objetivos 1y 2 (diabetes mellitus e hipertensién arterial), han mostrado una
reduccidn en el numero de visitas a enfermeria (a demanda, programada y urgente) en el CAP y
a domicilio, en los meses siguientes al fin del confinamiento. Otros estudios han evidenciado
también el efecto negativo de la crisis sanitaria en la atenciéon enfermera a los pacientes
cronicos, al observarse reducciones en indicadores de calidad como el screening del pie

101 5 el control ambulatorio de la tensidn arterial*®. En cuanto a las visitas al médico

diabético
de familia (MF), para ambos trastornos (diabetes mellitus e hipertension arterial) se observo
también un descenso en el nimero de visitas. La misma tendencia fue mostrada por otros

autores®®19!

, que observaron importantes reducciones en los procedimientos diagndsticos y
terapéuticos de estas condiciones durante el afio 2020, en comparacion con el afo anterior.
Contrariamente, destaca el aumento en el nimero de visitas al médico de atencidn continuada
(MAC) en el centro de salud, observado especialmente en los pacientes con diabetes mellitus.
Este problema de salud se presenta frecuentemente asociado a hipertensién arterial®>'*? y a

192

otras enfermedades™’, multiplicando la coexistencia de las patologias, el riesgo de

complicaciones macro o microvasculares'®?

. Entre los pacientes con diabetes mellitus mas
vulnerables (mayor edad, pluripatolégicos, polimedicados, en terapia con insulina), la
telemedicina como alternativa a las visitas presenciales pudo no ser tan eficaz, presentando este
colectivo un mayor riesgo de deterioro!®*. Del mismo modo, los cambios antagdnicos respecto
al envejecimiento saludable que trajo consigo la pandemia®®® (reduccidn de la movilidad, de las

relaciones sociales, etc.) podrian haber catalizado el agravamiento o la aparicion de

complicaciones entre este grupo de pacientes mas fragiles.

Tal y como se expuso con anterioridad, otro de los colectivos mds afectados negativamente

por la pandemia y su confinamiento, podria estar formado por las personas con algln trastorno
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mental subyacente8® 157158 En nuestro trabajo, este hecho se pondria de manifiesto a través de
las variaciones en la dispensacion de algunos farmacos utilizados en el tratamiento de estas
afecciones (Alprazolam, Lorazepam y Lormetazepam), y también, en la mayor utilizacion de los
recursos médicos por parte de estos pacientes. En los seis meses siguientes al fin del
confinamiento, en todos los trastornos psiquicos analizados (abuso crénico de alcohol y
ansiedad y/o depresidn) se observé un incremento en el nimero de consultas al MF en el centro
de salud. Estos resultados, concuerdan con los mostrados por otros estudios cualitativos!®®%7

qgue también informan de un mayor numero de visitas al MF tras el confinamiento entre los

pacientes con trastornos mentales preexistentes (generalmente en modalidad no presencial).

A pesar de las interrupciones en los servicios esenciales de salud, y de la posible persistencia

198 nuestros resultados

de las mismas, incluso 12 meses después del inicio de la crisis sanitaria
mostraron (para algunos de los procesos analizados) un incremento en los meses posteriores al
fin del confinamiento en el nimero de visitas a otros profesionales del CAP: matrona vy
odontologia. Los retrasos generados por la caida (durante marzo y mayo de 2020) en el nUmero
de exdmenes citoldgicos de cérvix, en el diagndstico de otros canceres ginecoldgicos, asi como

199-201  nodrian haber

en la atencién y deteccion de problemas de la mujer en el climaterio
aumentado la demanda en los meses siguientes. Esto mismo podria haber ocurrido con la
atencién a la salud bucodental. Al inicio de la pandemia se vio practicamente suspendida, no
solo por incluirse en la categoria de “no esencial”, sino también por el riesgo de infeccién al que

se exponian los odontdlogos?®.

Finalmente, de manera unanime, en todas las patologias analizadas se observé una mayor
tendencia a visitar la consulta del trabajador/a social. La falta de recursos fruto de la paralizacién
de la actividad econdmica no esencial al inicio de la pandemia o, el retraso en el pago de los
ERTE (expediente de regulacion temporal de empleo), pudo aumentar el nimero de nuevos
demandantes de ayuda. De la misma forma, el deterioro o la ruptura del tejido social que
cuidaba a las personas mayores (especialmente a aquellas que vivian solas antes de la
pandemia), podria también haber precipitado la intervencién de los servicios sociales sobre

estos colectivos vulnerables?93204,

Andlogamente, el nimero de derivaciones al especialista (primera visita) mostré una
tendencia ascendente tras el fin del confinamiento en alguno de los procesos analizados
(hipertensidn arterial y ansiedad y/o depresidn). En el caso de la hipertension arterial, su elevada
prevalencia entre los mayores de 65 afios (por encima del 60% en nuestra C. A.)¥® vy la

coexistencia de esta patologia con multiples enfermedades?®, podria haber aumentado el riesgo
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de eventos adversos ante la falta de atencién durante la primera ola de la pandemia. De este
modo, la reduccidn en los estdndares de atencidn a los pacientes con HTA mads vulnerables
(mayor edad, pluripatoldgicos, polimedicados), pudo haber determinado un aumento en la tasa

de complicaciones?”’

, lo que conllevd un mayor nimero de derivaciones a las consultas de
atencién especializada (que lentamente fueron reanudando su actividad). En cuanto al
incremento observado entre los pacientes con ansiedad y/o depresidn, el impacto de la
pandemia podria haber tenido repercusiones negativas no solo a nivel psicolégico, sino también
bioldgico. Las medidas de distanciamiento social impuestas podrian haber trastocado las rutinas
diarias y las relaciones sociales de estos pacientes?®, empeorando su sintomatologia

158,209 & influyendo esto en el manejo clinico de sus comorbilidades fisicas?'. Estas

psiquiatrica
comorbilidades podrian asimismo determinar el riesgo de empeoramiento de la propia
patologia psiquiatrica. Nuestros resultados sugieren que entre los hombres con ansiedad y/o
depresion, la presencia de mds de una comorbilidad, la edad por debajo de los 60 afos y los
ingresos inferiores a 18.000€/afio se asociaron con un mayor riesgo de deterioro psicoldgico

durante la pandemia.

Este incremento en el nimero de derivaciones al especialista ha podido tener consecuencias
importantes en los sistemas de gestidn de listas de espera. Segun los datos del Ministerio de
Sanidad, Aragén ocupé en diciembre de 2020 el peor puesto del ranking nacional con un tiempo
medio de espera de 147 dias para ser visto por el especialista?!l. Este aumento en los tiempos
de respuesta asistencial pudo implicar un retraso en el diagndstico y en el inicio de los
tratamientos. Durante los primeros meses de la pandemia, los nuevos diagndsticos de
enfermedades crénicas como la hipertensién arterial, la diabetes mellitus, la cardiopatia
isquémica, el cancer, la ansiedad o la depresidn se redujeron considerablemente?”-?12213 En el
mismo periodo de tiempo, las pruebas de deteccién (de laboratorio y de imagen) de estos
trastornos también se vieron reducidas, como bien muestran los resultados de nuestro trabajo
y de otros estudios'®®?!, E| infra diagndstico de estas y otras patologias pudo aumentar el
numero de pacientes diagnosticados en fases mds avanzadas de la enfermedad, suponiendo
esto un retraso en el inicio de las terapias y a su vez, un mayor nimero de complicaciones o una
peor calidad de vida. Desafortunadamente, para algunas patologias el retraso en el diagndstico

y tratamiento pudo afectar gravemente al prondstico de supervivencia®®®.
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5.4 Mortalidad en los meses posteriores al fin del confinamiento:

Segun estimaciones de la OMS, entre 13 y 16 millones de muertes fueron, durante 2020
y 2021, atribuibles al impacto directo e indirecto de la pandemia de COVID-19 en todo el

mundo?.

En 2020, se produjeron en nuestro pais 493.776 fallecimientos. Ese afio, Espaiia alcanzé
un récord histdrico en el nimero de defunciones, con un 17,9% mas de muertes que el afio
anterior. Este exceso de mortalidad se debid en parte a las muertes relacionadas directamente
con la pandemia (respecto al afio anterior, los fallecimientos debidos a enfermedades
infecciosas aumentaron un 1.220,4%). Segun los datos del Instituto Nacional de Estadistica
(INE)?Y, mas de 70.000 decesos estuvieron relacionados con la COVID-19. En alrededor de
60.300 se demostro la existencia del virus como causante, mientras que en casi 14.500 muertes,
el fallecimiento se asocié con la infeccion pero el virus no pudo ser identificado. Este incremento
en la mortalidad se relacioné también con otras causas de muerte diferentes a la COVID-19 (las
muertes a causa de enfermedades del sistema circulatorio aumentaron un 2,8% respecto al
2019). Aunque el andlisis de la mortalidad no se establecié como uno de los objetivos de esta
Tesis Doctoral, en todos los manuscritos se observdé un incremento en la tasa bruta de
mortalidad por otras causas en el periodo posterior al fin del confinamiento (del 3 de mayo al 4

de noviembre de 2020).

Este incremento observado en la mortalidad por causas distintas a la COVID-19, podria
explicarse, en el caso de la diabetes mellitus y la hipertension arterial, por el particular
incremento que experimentaron estas causas de muerte respecto al 2019. Segun el INE, las
enfermedades hipertensivas y la diabetes mellitus fueron las causas de muerte que mas

aumentaron en 2020 (un 20,4% y un 17,1% respectivamente)?"’.

El impacto de la pandemia en los sistemas de salud podria explicar parte del exceso de
mortalidad observado por otras causas distintas a la infeccidn. La sobrecarga de los servicios
sanitarios junto con el miedo a asistir a los CAP por temor al contagio pudo impedir en algunos
casos la prevencion y el tratamiento adecuado de estos procesos o, incluso el acceso a los
servicios sanitarios?!®. Algunos estudios también han sugerido que los pacientes crénicos mas
vulnerables (personas de mayor edad con comorbilidades), podrian haber experimentado un
mayor temor a la exposicién del COVID-192%8, y por lo tanto una mayor necesidad de practicar
el distanciamiento fisico?®. La soledad y el aislamiento social, podrian haber afectado la salud

y bienestar de estos pacientes mas fragiles, puesto que se ha demostrado que ambas estan
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asociadas con un mayor riesgo de problemas de salud (depresion, deterioro cognitivo,

demencia) y un mayor riesgo de muerte?'°,

De esta manera, la pandemia por COVID-19 ha contribuido a elevar la mortalidad por
enfermedades crdnicas y a su vez, las enfermedades crdnicas han contribuido a aumentar la
mortalidad por COVID-192%. Como ya se menciond en la introduccién, la mayoria de las muertes
por coronavirus, se produjeron en personas de edad avanzada con problemas de salud
subyacentes como la hipertensién arterial, la diabetes mellitus tipo 2, la cardiopatia isquémica
o la EPOC?%222_ Segiin el INE, en nuestro pais, la principal comorbilidad de las personas fallecidas
por COVID-19 fue la hipertensién arterial (presente en el 12,8% de los fallecidos con el virus, y

en el 20,3% de los fallecidos con sospecha de la infeccién)?'’.

En los que respecta a las muertes por causas externas (accidentes, caidas, agresiones,
ahogamientos, etc.), en 2020 se produjeron 16.000 fallecimientos en Espafia. El suicidio
continué siendo la primera causa de muerte no natural con 3.941 fallecidos, una media de 11
personas al dia. Estas cifras suponen un aumento de 270 defunciones respecto a 2019 (un 7,4%
mas), convirtiendo al 2020 en el afio con mas suicidios en la historia de Espafia desde que se
tienen registros?t223, Entre los pacientes con trastorno por abuso crénico de alcohol, ansiedad
y/o depresidn, parte del incremento de la mortalidad observado podria estar justificado por el

224225 gygieren que hasta en

incremento en el nimero de muertes por suicidio. Algunos autores
el 90% de los casos de suicidio, existe un trastorno psiquidtrico subyacente. La ansiedad, la
depresion y el trastorno por abuso de alcohol son, por este orden, los trastornos mentales con
mayores prevalencias en el mundo; siendo también alguno de estos, los grupos diagndsticos que
presentan mayor riesgo de suicidio (depresién [RR = 19,9], esquizofrenia [RR = 12,6] y
dependencia del alcohol [RR = 9,8])%*°. Los efectos psicolégicos de la pandemia y del
distanciamiento entre los pacientes con las patologias anteriormente mencionadas, podrian

226 Del mismo modo, tras el fin del

haber exacerbado los factores de riesgo de suicidio
confinamiento, pero todavia en situacidon de pandemia, los pacientes con trastornos depresivos
mostraron una disminucién en el nimero de DDD y DHD de algunos ISRS. Segun apuntan algunos
estudios??’, es posible que el tratamiento con estos farmacos reduzca el riesgo de
comportamiento suicida en adultos; por lo que la reduccién o el abandono de los mismos, podria

también haber contribuido al incremento del nimero de fallecimientos por esta causa.
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5.5 La Atencidn Primaria de Salud tras la pandemia:

Seis meses después de la finalizacidn del confinamiento, la sobrecarga asistencial tras
las primeras oleadas de la pandemia junto con el agotamiento de los profesionales sanitarios y
otros problemas organizativos, siguieron limitando en la C. A. de Aragdn el control y seguimiento

de los pacientes crénicos desde APS.

A pesar de estas interrupciones en la atencidn a la cronicidad, los resultados de nuestros
estudios sugieren que una parte importante de los pacientes con diagndstico de diabetes
mellitus e hipertensién arterial, no experimentaron deterioro clinico, ni cambios analiticos y
farmacoldgicos importantes entre mayo y noviembre de 2020. Entre los pacientes crénicos con
mayor complejidad clinica y entre aquellos con problemas de salud mental preexistentes
(trastorno por abuso crénico de alcohol, ansiedad y/o depresion), el impacto de la pandemia
pudo ser sin embargo mayor. Al inicio de la pandemia, la necesidad de atencidén a las personas
infectadas por el virus desplazé el control y seguimiento de los pacientes con patologias no
COVID mas vulnerables, generando una situacion de “desproteccion”??; la cual seis meses

después del final del confinamiento, tuvo un impacto en la morbilidad y en la mortalidad por

enfermedades crénicas.

¢Qué implicacidn podria tener para los sistemas de salud y, particularmente para la APS,

dicho impacto en la cronicidad?

Durante los meses siguientes al fin del confinamiento domiciliario, los centros
asistenciales de APS, exhaustos tras la primera ola, continuaron centrando gran parte de sus
recursos en la atencién a los pacientes con infeccidn activa®?. Igualmente, la prolongacién de la
pandemia en el tiempo continué generando (aunque probablemente en menor magnitud) un
retraso en la atencidn preventiva, diagndstica y terapéutica de los pacientes no COVID%228,
hecho que pudo haber perpetuado o incluso acrecentado el impacto negativo en la morbilidad
de los pacientes mas fragiles?®. Ademds, durante este mismo periodo comenzé a surgir una
nueva categoria de pacientes crdnicos: los afectados por secuelas persistentes tras la infeccion
por coronavirus. Estos pacientes, podrian representar hasta al 10-15% de los afectados por la
enfermedad®?, y se caracterizan por padecer una amplia variedad de problemas crénicos de
salud hasta 12 semanas después de la infeccién?32. El abordaje individualizado de estos nuevos
pacientes recayé también sobre los equipos de APS, quienes desde entonces realizan la

233 y gestionan su derivacién a atencidn especializada

evaluacion y seguimiento de los mismos
para un manejo multidisciplinar?®l. Adicionalmente, segin los resultados de un estudio

publicado por Al-Aly Z et al?®**, los servicios de APS podrian estar enfrentdndose en paralelo a
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una mayor tendencia a la cronicidad a edades mas tempranas entre aquellos pacientes que

hubiesen pasado la infeccion?.

De esta manera, la COVID-19 ha supuesto y supone una emergencia de salud crénica
agudizada en una sociedad envejecida como la nuestra®®, Ya antes de la crisis sanitaria del
coronavirus, este fendmeno demografico y las proyecciones para los proximos afios (en 2065 se
prevé que el 29% de la poblacidn espafiola tenga 65 y mds afios?*), planteaban un importante
desafio social y de salud publica en nuestro pafs y en otras regiones de Europa®¥. El proceso de
envejecimiento y su asociaciéon a multiples trastornos crénicos junto con el impacto de la
pandemia en las enfermedades no transmisibles, podrian aumentar no solo la utilizacion de los
servicios sociales, sino también de los servicios sanitarios, especialmente los de APS, donde se

lleva a cabo una atencién longitudinal de estos trastornos?7 23,

Bajo estas premisas, se hace necesario modificar la gestidn y organizacién de los
sistemas sanitarios y mas concretamente el abordaje de los pacientes crénicos. A la fecha de
culminacién de estas Tesis Doctoral, esta necesidad de modificacion sigue vigente. En 2019, con
anterioridad a la crisis sanitaria del coronavirus, la OMS amplié el Plan de Accién Mundial para
la prevencién y control de las enfermedades no transmisibles 2013-2020 hasta el afio 2030, con
la finalidad de alcanzar una reduccidn de un tercio en la mortalidad prematura por estas causas®.
Tanto en el Plan de Accidon Mundial de la OMS’ como en el documento del Ministerio de Sanidad
del Gobierno de Espafia sobre la Estrategia para el Abordaje de la Cronicidad en el SNS%, el
fortalecimiento de los equipos de Atencidn Primaria y la reorganizacidon de la atencidn se
establecen como algunas de las intervenciones organizativas prioritarias para la mejora de la
prevencion y control de las enfermedades crénicas. Para que la APS alcance el liderazgo que le
corresponde, debe avanzar hacia una atencidn mas estratificada que clasifique a los pacientes
en funciéon de la carga de enfermedad, las desigualdades en salud y las necesidades

sociosanitarias®®®.

Para la implementacién de esta estrategia en la C. A. de Aragdn, el
departamento de sanidad puso en marcha en 2017 el proyecto de atencién al Paciente Crénico
Complejo (PCC)?*, Teniendo en cuenta la situacién de salud de los individuos, la utilizacién que
estos hacen de los servicios sanitarios, el consumo farmacéutico y otras variables de ajuste, a
través de herramientas de estratificacion de Grupos de Morbilidad Ajustados (GMA) se identificd
a los pacientes con mayor complejidad. Su identificacidén, permitia que fuesen atendidos de la
manera mas adecuada, minimizando asi el riesgo de descompensaciones y la aparicion de

eventos adversos. Este proyecto, que se establecié teniendo como eje operativo la APS en

coordinacién con las unidades de atencion a enfermos cronicos complejos (UCC) establecidas
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en los hospitales generales de la comunidad?*, se vio interrumpido tras el inicio de la pandemia

cuando estas UCC fueron reconvertidas para atender a otro tipo de pacientes?*.

Nuestros resultados ponen también de manifiesto las consecuencias directas e
indirectas de la pandemia sobre el bienestar psicolégico de uno de los colectivos mas
vulnerables: las personas con enfermedad mental preexistente. Urge potenciar la atencién a la
salud mental en los servicios de APS, tanto para el mejor manejo de las personas con trastornos
psicopatoldgicos ya establecidos, como para evitar que el sufrimiento psicosocial postpandemia
se cronifique??. Uno de los principales problemas de la salud mental en nuestro pais, es la
precariedad de recursos dentro del &mbito sociosanitario publico?®. Segln el Plan de Atencidn
Primaria y Comunitaria de Aragén 2022-20232* solamente 20 psicélogos clinicos desempefian
su trabajo en APS en nuestra C. A. En el Servicio Aragonés de Salud hay 5,7 profesionales de la
psicologia clinica por cada 100.000 habitantes. Estas cifras son similares a las nacionales (con 5,6
profesionales por cada 100.000 habitantes), pero estdn todavia lejos de las de otros paises
europeos que tienen de media ocho, diez e incluso doce profesionales por cada 100.000
habitantes?®. El nimero insuficiente de profesionales podria fomentar la medicalizacién de

5 contribuyendo ello al aumento de

estos problemas como primera alternativa de tratamiento
las elevadas cifras de consumo de ansioliticos, hipnéticos y sedantes en nuestro pais. La
inversidn en salud mental es especialmente necesaria tras la pandemia en un pais tan castigado
como el nuestro y, en el que antes de la crisis sanitaria, apenas el 5% del gasto total sanitario se

destinaba a la prevencidn y tratamiento de estos trastornos?%,

Por todo esto, es imprescindible aumentar el porcentaje del Producto Interior Bruto
(PIB) que se asigna a la APS. A pesar de que en los uUltimos afios el gasto sanitario publico en
Aragon se ha incrementado, la mayor inversion se ha realizado en los servicios hospitalarios
(65,8% de gasto en 2019)%*4. En APS el porcentaje de gasto ha sido mucho menor (13,2%)?*, casi

12 puntos por debajo de las recomendaciones de la OMS?¥.

Otro aspecto relevante, lo constituye el hecho de que las enfermedades crdnicas estén
influidas por determinantes de salud relacionados con los estilos de vida (inactividad fisica, dieta
poco saludable, tabaquismo, consumo nocivo de alcohol) y con otras condiciones sociales,
culturales o ambientales (condiciéon de vida, trabajo, nivel de educacidn o ingresos) que se
distribuyen de manera desigual entre la poblacién y explican la mayor parte de las inequidades

en salud*%3°,

Para resolver estas inequidades en salud, es indispensable favorecer las
condiciones de vida de las poblaciones y disminuir la desigualdad social?’’. Dada la influencia de

estos determinantes en la salud, se debe trabajar en un enfoque holistico y multisectorial que
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considere la participaciéon de mas agentes en la construccidn de politicas publicas de salud. El
enfoque de “Salud en todas las politicas”, aboga por la formulacién de politicas (tanto en el
ambito de la salud como fuera de él), que tengan sistematicamente en cuenta las implicaciones
de dichas decisiones en la salud de la poblacion®’. Y desde esta perspectiva, la APS tiene un
papel fundamental en la lucha contra las inequidades?®. Dentro del sistema sanitario, es posible
priorizar programas y estrategias de salud destinados a favorecer a los colectivos mas
vulnerables, los cuales solo resultaran efectivos si los propios pacientes se implican en el cuidado

de su salud®¥.

El primer nivel asistencial ha sido, en coordinacidn con los equipos de Salud Publica, el
centro de atencidn de la crisis pandémica. La COVID-19 nos ha presentado no solo la
oportunidad para repensar el futuro de la APS, donde la telemedicina y la consulta digital
deberian normalizarse, sino también la importancia de controlar las enfermedades crénicas
como requisito previo fundamental para contener mejor futuras enfermedades infecciosas
emergentes. Ante esta realidad, urge reforzar ambos servicios. Solo asi, se conseguird un mayor
y mejor control de las enfermedades no transmisibles y por consiguiente, una reduccion del

impacto de futuras pandemias en el estado de salud de la poblacion*,

5.6 Limitaciones y fortalezas:

Los resultados de esta investigacidn presentan algunas limitaciones. En primer lugar,
aunque nuestros estudios consideraron exclusivamente a pacientes con patologias crénicas sin
infeccion documentada de SARS-CoV-2, la escasez de pruebas diagndsticas durante la primera
ola de la pandemia podria haber facilitado la inclusién de pacientes con patologias crdnicas que
si pasaron la enfermedad (pacientes sin diagndsticos versus pacientes sin enfermedad). Bajo
esta condicién que no se ha podido controlar, supondriamos que aquellas personas que han
pasado la enfermedad lo han hecho de una forma clinica, sin formalizarse ningln diagndstico de
infeccidn por coronavirus en la historia clinica. En segundo lugar, a pesar de que la infeccion viral
podia tener un importante impacto negativo en los pacientes con enfermedades pulmonares
cronicas (asma, EPOC, etc.), estas patologias respiratorias no fueron consideradas por la falta de
registros clinicos en los meses posteriores al fin del confinamiento. Durante la fase pandémica,
las pruebas de exploracién de la funcidn respiratoria realizadas rutinariamente en los CAP
(espirometrias) se paralizaron, ya que los aerosoles emitidos durante su realizacidon podrian
favorecer la diseminacion del virus. Por otro lado, la escasez de mediciones registradas durante

los meses de confinamiento domiciliario estricto (del 16/03/2020 al 02/05/2020), impidieron
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valorar el efecto de las medidas restrictivas impuestas para frenar la propagacion del virus en la
salud de estos pacientes. En esa misma linea, para alguna de las variables clinicas consideradas
el nimero de observaciones fue también reducido, ya que para poder acceder a estos registros
el MF debia previamente validar dichos datos. Asi pues, solo tuvimos acceso a aquellas

mediciones que habian sido validadas por el MF.

En cuanto a las fuentes de informacién, como ya se comentd previamente, todos los
datos relativos a los pacientes objeto de estudio, estan basados en datos clinico-administrativos
provenientes de las HCE de Atencidn Primaria. Especialmente en el caso de los pacientes con
trastornos psicopatoldgicos ya establecidos (trastorno por abuso crénico de alcohol, ansiedad
y/o depresidn), no fue posible el acceso a los registros cuantificados del consumo de alcohol en
Unidades de Bebida Estandar (UBE), ni a los resultados de cuestionarios estructurados
especificos utilizados en APS (Alcohol Use Disorder Identification Test —AUDIT—, Escala de
Depresidon y Ansiedad de Goldberg, Escala de Depresion Geridtrica de Yesavage, Escala de
Ansiedad de Hamilton o, Inventario de Ansiedad de Beck). Esta limitacidn, impidié realizar una
evaluacion mas completa del impacto de la pandemia en la salud mental de los pacientes con

estas patologias.

A pesar de las altas prevalencias de trastornos metabdlicos entre las personas con
enfermedades mentales, en los objetivos 4 y 5 no se analizaron otros parametros analiticos
(glucemia, HbA1lc, colesterol total, LDL, HDL, IMC, etc.). A parte del deterioro psicoldgico
observado, la presencia de variaciones en estos indicadores podria haber sugerido también el
deterioro de la salud fisica entre estos pacientes. En lo que respecta a las comorbilidades fisicas,
a pesar de que los perfiles clinicos de los pacientes con diabetes mellitus tipo 1y 2 son bastante
diferentes, éstos fueron considerados conjuntamente. Por otra parte, entre los pacientes con
hipertension arterial, no se pudo establecer si las mediciones de las cifras de tension se
realizaron exclusivamente en la consulta de enfermeria o, si por el contrario, los pacientes
comunicaron los valores a su enfermera tras realizar en su domicilio la automedicion de la
misma. Adicionalmente, en ninguno de los trabajos se incluyé informacion aportada por los
propios pacientes sobre la modificacion de las rutinas y estilos de vida (dieta, actividad fisica,
consumo de tabaco o alcohol), ni tampoco de la percepcion subjetiva del impacto de la

pandemia en el estado de salud.

Respecto al consumo de medicamentos, tal y como se describiéd previamente, se
considerd Unicamente el nimero de unidades dispensadas en farmacia. A pesar de que el

numero de unidades dispensadas proporciona informacién mds fiable acerca del consumo que

109



Discusion

el nimero de unidades prescritas, se debe tener presente que no todo farmaco dispensado es
necesariamente consumido. Respecto a la utilizacidn de recursos sanitarios, en el numero de
visitas a enfermeria o medicina en el CAP no se pudo hacer distinciones segun la tipologia de
consulta (presencial o telematica). Por ello, no se consiguio valorar la magnitud del cambio en
la modalidad de atencidn a los pacientes con trastornos crénicos durante los primeros meses de

pandemia.

Por otra parte, a pesar del exceso de mortalidad por otras causas distintas a la infeccién
por coronavirus observado en todos nuestros resultados, desconocemos la condicién de salud
gue causo estos fallecimientos. Disponer de este dato, hubiese permitido conocer las causas de
muerte vinculadas indirectamente con la COVID-19 que experimentaron un mayor incremento.
De hecho, con posterioridad al periodo de analisis de esta Tesis Doctoral, en verano de 2021y
especialmente en 2022 (entre junio y agosto), se evidencid un exceso de defunciones por todas

las causas®®.

La no presentacion de los resultados desagregados por sexos (excepto para el
manuscrito 4) es otra limitacidn, ya que este es un determinante social que influye no solamente
en el estado de salud, sino también en los comportamientos de salud y en el uso de los servicios

sanitarios.

Para acabar, el periodo de estudio (seis meses tras el fin del confinamiento) podria haber
resultado insuficiente para observar variaciones en el estado de salud de los pacientes con
patologias crdnicas. Las sucesivas olas de la pandemia junto con las nuevas variantes del virus
(alpha, beta, gamma, delta, omicrdn), podrian haber tenido un efecto acumulativo sobre un
sistema sanitario cada vez mas debilitado. Finalmente, con un tamafio muestral tan grande
pudimos encontrar variaciones que, aun siendo reales y significativas, fueron tan pequefias que

carecian de interés desde el punto de vista clinico.

En cuanto a las fortalezas, esta Tesis Doctoral contribuye al conocimiento de las
repercusiones de la pandemia de COVID-19 sobre algunas enfermedades crénicas que se
manejan desde APS considerando conjuntamente variables clinicas, farmacolégicas y de
utilizacion de recursos. Las evidencias generadas proporcionan un mayor conocimiento sobre
las consecuencias de la pandemia sobre poblaciones con patologias crénicas subyacentes, lo
cual puede contribuir al aumento y mejora de la planificacidn y gestidén de recursos ante futuras
pandemias. Una de las principales virtudes de nuestro trabajo, es la disponibilidad de una gran
base de datos poblacional. Destacar también el uso de datos clinico-administrativos

provenientes de las HCE de Atencidn Primaria. La utilizacién de datos del mundo real o RWD, en
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el contexto de un SNS con cobertura universal, permitié no solo incluir en el andlisis a una gran
cantidad de individuos, sino también arrojar conclusiones mas exhaustivas y fiables que las
derivadas Unicamente de estudios basados en encuestas, al evitar el sesgo de recuerdo
caracteristico de los datos auto informados. Asimismo, su disponibilidad supuso un coste mas
reducido. Por ultimo, esta Tesis Doctoral esta basada en un proyecto financiado en convocatoria
publica competitiva, especifica para COVID-19, del Departamento de Ciencia, Universidad y
Sociedad del Conocimiento, lo que le otorga un mayor soporte metodoldgico y de calidad. Sus

resultados han sido ya transferidos a la gestion sanitaria.

5.7 Lineas de investigacién futuras:

Estd linea de investigacion sobre el efecto de la pandemia en la cronicidad y la evolucion
de la misma, requiere de una continuidad que evalle los cambios en los parametros clinicos,
farmacoldgicos y de utilizacion de recursos sanitarios durante un periodo de tiempo mas
extenso (12 meses tras el fin del confinamiento). De igual manera, seria de gran interés
presentar estos resultados desagregados por sexo, para valorar asi la tendencia y magnitud de
los cambios en el tiempo y las diferencias entre hombres y mujeres. Como se comentd
anteriormente, la situaciéon pandémica se prolongd durante meses dejando varias oleadas de
contagios, hecho que sin duda ha aumentado progresivamente la extenuacidén del sistema
sanitario y especialmente de la APS. Andlogamente, estudios que analicen el exceso de
mortalidad por otras causas no relacionadas con la infeccidén son necesarios para comprender
en detalle este fendmeno, el cual podria ser estudiado aplicando la metodologia de series de
tiempo interrumpido (ITS) a través de métodos estadisticos de regresion segmentada. Por otro
lado, la utilizacidn de sistemas de informacidn geografica (SIG), nos permitiria representar a

través de mapas las zonas basicas de salud mas afectadas e identificar clusters geograficos.

Por ultimo, la realizacién de estudios con un enfoque cualitativo permitiria comprender
mejor las repercusiones de la pandemia por COVID-19 en las personas con estas y otras
patologias crdnicas, al proporcionar percepciones subjetiva de los propios pacientes acerca del

impacto de la crisis sanitaria en el control de su enfermedad.
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CONCLUSIONES

1. Seis meses después de la finalizacion del confinamiento estricto domiciliario, los
pacientes con diabetes mellitus e hipertensién arterial, mostraron pequeiias variaciones
en los pardmetros clinicos. Algunos datos analiticos (colesterol total, LDL y HDL) y
antropomeétricos (peso e IMC) mostraron una sutil mejoria, mientras que las cifras de
TAS y TAD experimentaron un ligero empeoramiento (particularmente entre las
mujeres). Estas variaciones mostraron significacién estadistica, pero fueron tan
pequefias que carecen de relevancia clinica.

2. En el mismo periodo, los pacientes crénicos con trastorno por abuso crénico de alcohol
no experimentaron cambios significativos en los marcadores biolégicos de esta
enfermedad.

3. Entre mayo y noviembre de 2020, la gran mayoria de grupos farmacoldgicos incluidos
en los cuatro trastornos crénicos abordados en esta Tesis Doctoral, mostraron
variaciones de pequefia magnitud en el nimero de DDD y DHD dispensadas en
farmacias.

4. Algunos grupos farmacoldgicos experimentaron variaciones de mayor magnitud. La
Metformina (A10BA02) mostrd un aumento significativo en el nimero de DHD en los 6
meses siguientes. Para el mismo periodo de tiempo, Enalapril (CO9AAQ02) y Ramipril
(CO9AAQ5) experimentaron una reduccion significativa en el nimero de dispensaciones.

5. Respecto a los farmacos para el tratamiento de los trastornos psiquicos, algunas
benzodiacepinas (Alprazolam (NO5BA12), Lorazepam (NO5BA06) y Lormetazepam
(NO5CDO06)) incrementaron el nimero de dispensaciones en los meses siguientes al fin
del confinamiento. ISRS como Escitalopram (NO6AB10), Paroxetina (NO6ABO5) vy
Fluoxetina (NO6ABO03) experimentaron un descenso.

6. Durante los primeros meses de la pandemia, la atencion a los pacientes con patologias
cronicas en Aragén se vio interrumpida, no habiendo recuperado gran parte de los
servicios sanitarios (consultas a enfermeria, realizacion de pruebas diagnésticas,
atencién hospitalaria, etc.) de la C. A. los niveles de atencidn pre pandémicos a finales
del afio 2020.

7. Otros servicios sanitarios, especialmente las consultas a medicina de familia y a atencién
médica continuada se vieron incrementadas en los meses siguientes al fin del
confinamiento entre los pacientes con trastornos cronicos psiquicos (abuso crénico de

alcohol y ansiedad y/o depresidn) y fisicos (diabetes mellitus).
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10.

En todos los objetivos se evidencié un incremento en el nimero de visitas a la consulta
del trabajador/a social. Este hecho, pondria de manifiesto el impacto social de la crisis
sanitaria del coronavirus en nuestra comunidad.

El nimero de derivaciones al especialista (primera visita), mostré una tendencia
ascendente tras el fin del confinamiento en alguno de los trastornos fisicos (hipertensién
arterial) y psicoldgicos (ansiedad y/o depresién) analizados. Dicho incremento, podria
haber tenido consecuencias importantes en los sistemas de gestion de listas de espera,
asi como en la mortalidad no COVID.

En todos los trastornos crénicos incluidos en este trabajo de investigacion, se observd
un incremento en la tasa bruta de mortalidad por otras causas en el periodo posterior
al fin del confinamiento (del 3 de mayo al 4 de noviembre de 2020). La COVID-19 podria
haber tenido un alto impacto en la mortalidad con origen no COVID entre los pacientes

cronicos de la C. A. de Aragon.



CONCLUSIONS

1. Six months after the end of strict lockdown, patients with diabetes mellitus and arterial
hypertension showed small variations in clinical parameters. Some analytical (total
cholesterol and LDL) and anthropometric (weight and BMI) data showed a subtle
improvement, while the SBP and DBP values experienced a slight worsening (particularly
among women). These variations showed statistical significance but were so small that
they lack clinical relevance.

2. In the same period, chronic patients with chronic alcohol use disorder did not
experience significant changes in the biological markers of this disease.

3. Between May and November 2020, the vast majority of pharmacological groups
included in the four chronic disorders addressed in this Doctoral Thesis, showed small-
magnitude variations in the number of DDD and DHD dispensed in pharmacies.

4. Some pharmacological groups experienced larger variations. Metformin (A10BA02)
showed a significant increase in the number of DHD in the following 6 months. For the
same period Enalapril (CO9AA02) and Ramipril (CO9AAQ5) experienced a significant
reduction in the number of dispensations.

5. Regarding drugs for the treatment of chronic mental), some benzodiazepines (such as
Alprazolam (NO5BA12), Lorazepam (NO5BA06) and Lormetazepam (NO5CDO06))
increased the number of dispensed DHD in the months following the end of lockdown.
SSRIs such as Escitalopram (NO6AB10), Paroxetine (NO6AB05) and Fluoxetine (NO6ABO3)
experienced a decline.

6. During the first months of the pandemic, care for patients with chronic pathologies in
Aragon was interrupted. Most of the health services (nursing consultations, diagnostic
tests, hospital care, etc.) had not recovered pre-pandemic levels of care at the end of
2020.

7. Other health services, especially general practitioner visits and continued medical care
consultations increased among patients with chronic mental disorders (chronic alcohol
abuse and anxiety and/or depression) and with physical disorders (diabetes mellitus) in
the months following the end of lockdown.

8. In all the objectives an increase in the number of visits to the social worker's office was
observed. This fact would highlight the social impact of the coronavirus health crisis in
our community.

9. The number of referrals to the specialist (first visit) also showed an upward trend after

the end of lockdown in some of the physical (arterial hypertension) and psychological
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10.

(anxiety and/or depression) disorders analyzed. This increase could have had important
consequences on the waiting list management systems, as well as on non-COVID
mortality.

In all chronic disorders included in this research work, an increase in the crude mortality
rate from other causes was observed in the period after the end of lockdown (from May
3 to November 4, 2020). COVID-19 could have had a high impact on mortality of non-

COVID origin among chronic patients in the Autonomous Region of Aragon.
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ANEXOS

Anexo 1. DDD y DHD.
Siguiendo las recomendaciones de la OMS, en esta Tesis Doctoral, la dispensacién de los
medicamentos ha sido expresada a través de las Dosis Diarias Definidas (DDD) y de las DDD por

1.000 Habitantes y Dia (DHD).

La Dosis Diaria Definida (DDD) es una unidad técnica de medida que se corresponde con
la dosis media diaria de mantenimiento de un medicamento en adultos, cuando se usa
rutinariamente para su indicacion principal. La OMS, en el portal web:

https://www.whocc.no/atc_ddd _index/ presenta para cada principio activo y via de

administracion las dosis medias diarias de mantenimiento (Ejemplo: Paracetamol 3.000 mg). No
obstante, el nimero de DDD puede variar segun la dosis prescrita o segin en nimero de
unidades por envase (Ejemplo: Paracetamol 650 mg en envase de 20 comprimidos, Paracetamol
1.000 mg en envase de 30 comprimidos). Por ello, aunque las DDD fijadas por la OMS (DDDows)
son aceptadas internacionalmente, ha de tenerse en cuenta que la dosis diaria que realmente
se prescribe a cada paciente en cada situacidn clinica puede variar respecto a la dosis fijada por

la OMS.

El calculo del nimero de DDD de un medicamento, se obtiene dividiendo la cantidad

total de principio activo dispensado entre la DDD del principio activol?%1%7,

n? envases * n? ff env * contenido ff

bDD = DDD OMS

ne envases: numero de envases dispensados.
ne ff env: numero de formas farmacéuticas por envase.
Contenido ff: contenido en principio activo por forma farmacéutica.

Por ejemplo, en un determinado pais se dispensaron 1.150.000 envases de 20
comprimidos de 1.000 mg de Paracetamol. Teniendo en cuenta que la DDD de Paracetamol
(NO2BEO1) por via oral es de 3.000 mg, el nimero de DDD dispensados de Paracetamol oral para

ese afio fue de:

_ 1.150.000 = 20 * 1.000

D= 3.000 = 7.666.666

En ese aiio, se dispensaron 7.666.666 DDD de Paracetamol oral.
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En general, el nimero de DDD consumidas en un area geografica se expresa por 1.000

habitantes y por dia. La DDD por 1.000 Habitantes y Dia (DHD), es otra unidad de medida

estandarizada del consumo de medicamentos. Las DHD pretenden proporcionar una estimacion
de la cantidad de farmaco que consume una poblacién en un periodo temporal. Su célculo se

obtiene a través de la siguiente formula:'¢12/

(n2 envases * n? ff env * contenido ff) * 1.000 habitantes

DHD =
DDD OMS * n® habitantes de la poblacion a estudio * 365 dias

n@ envases: numero de envases dispensados.
ne@ ff env: nimero de formas farmacéuticas por envase.
Contenido ff: contenido en principio activo por forma farmacéutica.

Siguiendo el ejemplo anterior, supongamos que durante un afio se han vendido 1.150.00
envases de 20 comprimidos de 1.000 mg de Paracetamol en un pais con una poblacién de

477.000 habitantes. Si la DDD de Paracetamol oral es 3.000 mg:

_ (150.000 * 20 = 1.000) * 1.000

DHD = =00 = 277.000 = 365 *+03

Cada dia de dicho afio un promedio de 44 de cada 1.000 habitantes fueron tratadas con una

DDD del medicamento.

146



Anexos

Anexo 2. Aprobacién Comité Etico de Investigacidn Clinica de Aragén.

Informe Dictamen Favorable
GOBIERNO
DE ARAGON CP.-CL PLO/7S
e 13 de mayo de 2020

DAz, Maria Gonzalez Hinjos, Secretaria del CEIC Aragon (CEICA)

CERTIFICA

10, Que e CEIC Aragon (CEICA) en su reunion del dia 13/05/2020, Acta N°® 11/2020 ha evaluado Ia propussta del
investigador referida al estudio:

Titulo: ANALISIS DE LAS REPERCUSIONES DE LAS MEDIDAS DE CONFINAMIENTO EN LAS
ENFERMEDADES CRONICAS QUE SE MANEJAN DESDE ATENCION PRIMARIA DE SALUD

Investigadora Principal: Barbara Olivan Blazquez, Universidad de Zaragoza
Version protocolo: v2, 08/05/2020

20, Considera que

- El proyscto se plantea siguiendo Jos requisitos de la Ley 14/2007, de 3 de julio, de Investigacion Biomedica y su
realizacion es partinente,

- Se cumplen los requisitos necesarios de idonsidad del protocolo en relacion con los abjetivos del estudio y estan
j los riesgos y molestias previsibles para el sujeto.

- Es adecuada la wtilizacion y ks obtenddn de los datos,

- El akance de las compensaciones economicas previstas no interfiere con f respeto a los postulados 2ticos.

- L= capaddad de los Investigadores y los medios disponibles son apropiados para llevar a cabo el estudio,

30, Por Jo que este CEIC emite DICTAMEN FAVORABLE a la realizacion del estudio.

Lo que fimo en Zaragoza

GONZALEZ  Fimado dighments
HINJOS PGS WARA M
MARIA - DNI :gv:;;nus
038574568  128% .07

Maria Gonzalez Hinjos

Secretaria del CEIC Aragon (CEICA)

Pigra 1 oe l

T O06 71 5806 Fax 9767155 5 Comeo electrinco mgonzalerh.osoffaragon =
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Para Alejandro: gracias por hacer que todo sea mas sencillo y, sobre todo, mas divertido.

148



	TUZ_2606_Lear_repercusiones.pdf
	2606_Lear Claveras TESIS

