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RESUMEN

El tabaquismo constituye la primera causa de morbi-mortalidad evitable a nivel
mundial. Es uno de los mayores problemas de salud publica al que se ha tenido
que enfrentar la humanidad, matando hasta la mitad de sus consumidores. La
prevalencia del tabaquismo y la consiguiente morbilidad y mortalidad estan
disminuyendo en la mayoria de los paises ricos. Sin embargo, se estima que en
todo el mundo, un total de 933 millones de personas, son fumadores diarios, y
qgue el 80% de estos fumadores viven en paises de ingresos bajos y medios (3),
por lo que es probable que en un futuro la mortalidad por tabaco en paises de

bajos y medios ingresos, sea enorme (4).

En Espafa, sin embargo, en los ultimos afnos, se ha producido un repunte en el
consumo de tabaco, alcanzando cifras de consumo similares a las de 1997,
antes de que se aprobara la ley antitabaco, y una prevalencia de consumo diario
de tabaco de un 34% entre la poblacion de entre 15 y 64 afios. En Euskadi la
tendencia sigue siendo decreciente, siendo mayor el consumo entre los hombres

(20%), que entre las mujeres (14%).

Entre los consumidores de tabaco a diario, un 67,1% se ha planteado dejar de
fumar, siendo principalmente las mujeres, sin embargo, Uunicamente el 24,38%
de la poblacién fumadora espafnola de 15 afios y mas, ha realizado algun intento
para dejar de fumar durante los ultimos 12 meses. Dejar de fumar es un proceso

dificil que requiere hasta de 30 intentos en determinados pacientes.

El tabaco produce muerte prematura definida como la muerte causada por una
enfermedad relacionada con el tabaco (cancer de pulmén, enfermedad pulmonar
obstructiva crdnica y enfermedades cardiovasculares-principalmente coronarias

y enfermedades cerebrovasculares), en aquellas personas que no siendo
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fumadoras, probablemente habrian muerto mas tarde por otra causa. Los
fumadores viven de media 10 afios menos que los no fumadores, sin embargo,
al dejar el tabaco se pueden recuperar afios de vida, un nimero que sera mayor

o menor en funcion de la edad a la que se deja el habito.

Son de sobra conocidas las consecuencias nefastas para la salud producidas
por el tabaco que a su vez tienen grandes implicaciones econ6micas (25). El
Banco Mundial calculd que los paises de ingresos altos destinan entre un 6 y un
15% de su gasto total en salud a tratar enfermedades relacionadas con el tabaco.
Las personas fumadoras tienen tasas mas altas de absentismo laboral y bajas
laborales mas prolongadas que las personas no fumadoras, debido a la mayor

prevalencia de enfermedades relacionadas con el tabaco.

Actualmente hay diferentes maneras de abordar el tratamiento del tabaquismo
tales como las intervenciones basadas en consejo motivacional mas 0 menos
intensas, terapia farmacoldgica, e intervencién grupal, con diferentes tasas de
éxito en funcién de la terapia empleada (35). Asimismo, hay pacientes que
deciden abandonar el tabaco sin ningun tipo de ayuda, alcanzando estos ultimos

tasas de éxito que varian entre el 3-8% a los 6 meses.

Las tasas de abstinencia alcanzadas con intervenciones de consejo motivacional
de los profesionales sanitarios son aproximadamente del 10,2% intervalo de
confianza al 95% (IC95% [8,5—12]), segun un meta-andlisis de 7 estudios; tasas
gue aumentan a medida que lo hacen la duracién y el nUmero de sesiones.

Ademas, el consejo sanitario es una de las intervenciones mas coste-efectivas
en el tratamiento del tabaquismo. A pesar de ello, los cambios en la conducta
relacionada con la salud, promovidos por el consejo sanitario no perduran con el
tiempo, por lo que es necesario establecer mecanismos de refuerzo entre los

gue se encuentran la “mHealth” que es practica de la medicina y salud publica
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soportada por dispositivos méviles, pudiendo proporcionar educacion sanitaria,
y facilitar el acceso al sistema sanitario a la poblacién, especialmente a aquélla
gue vive en zonas con peor comunicacion o mas alejadas de centros de salud o

consultorios médicos.

El gran auge que ha cobrado la telefonia mévil, con una penetracion del 100%
en la poblacidén mundial (y en los ultimos afos, especialmente, las aplicaciones
moéviles), ha permitido disponer de nuevas herramientas que ayuden tanto al
profesional como al paciente en el manejo de diferentes patologias. Hay amplia
evidencia de la mHealth en diferentes contextos: para aumentar la tasa de
asistencia a consulta, para promover el mantenimiento de relaciones sexuales
mas seguras, en la monitorizacion de pacientes diabéticos, y también en el

tratamiento del tabaquismo, aumentando las tasas de abandono del habito.

La gran prevalencia todavia de poblaciéon fumadora, el gran auge de las nuevas
tecnologias, y la demanda de la sociedad reclamando el desarrollo de nuevas
estrategias de intervencién en tabaco que se adapten a cada paciente y a cada
situacion, hace necesario que invirtamos tiempo y recursos en investigar y

desarrollar diferentes alternativas que permitan mejorar las tasas de éxito.

Para profundizar en los beneficios de la telefonia movil y evaluar su efectividad
como herramienta adyuvante al consejo motivacional, se disefid un ensayo
clinico aleatorio en 320 pacientes fumadores, motivados para iniciar un programa
de deshabituacion tabaquica que fueron aleatorizados a dos grupos:

1-Grupo control: consejo motivacional proporcionado en consulta por el
profesional sanitario.

2-Grupo intervencion: mismo consejo motivacional reforzado mediante el envio
de mensajes de texto tipo SMS (Figura 1). Los pacientes fueron seguidos

durante 6 meses, momento en el que evalud la abstinencia tabaquica de manera
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objetiva mediante cooximetria. El 24 % de los pacientes del grupo intervencion
frente al 12% de los pacientes del grupo control abandonaron el tabaco, siendo
la diferencia estadisticamente significativa (p<0,05). A los 12 meses, se contacto
nuevamente con los pacientes que no fumaban en la visita de los 6 meses, para

evaluar si seguian manteniendo abstinencia tabaquica.

7 dias 4 semanas 12 semanas

CO negativo a los 6 meses
en aire respirado

zMS + 39/160 Consejo |19/160
onsejo s
sanitario 24% sanitario 12%

Resultado

CO negativo a los 12 meses
en aire respirado

f:MS + 26/160 Consejo | 9/160
onsejo ey
sanitario 1 6,3% . sanitario 5,6%

Figura 1. Diagrama de flujo del estudio.
Fuente: Cobos et al. Nicotine Tob Res. 2017;19(8):901-907.

Estos prometedores resultados fueron divulgados en diversos foros de atencion
primaria y control de tabaquismo, obteniendo reconocimiento al trabajo realizado

en varios de ellos.
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Posteriormente comenzaron las conversaciones con la Organizacién Sanitaria
Integrada Araba (OSI ARABA) para convertir el programa tipo SMS en algo

corporativo, y del que todos los pacientes interesados, pudieran beneficiarse.

El programa de mensajeria tipo SMS se ha convertido en una app corporativa
“vive sin tabaco” disponible para todos los pacientes que se decantan por este
tipo de programas para dejar de fumar. Sin embargo, para evaluar si la
implantacion esta justificada, es necesario llevar a cabo un estudio econémico.
Para ello se realiz6 un estudio coste-efectividad mediante un modelo de Markov
para reproducir la historia natural del tabaquismo con las dos intervenciones
antes descritas (consejo motivacional frente a consejo motivacional reforzado
mediante el envio de mensaje de texto al movil del paciente). Se calculé la razon
coste efectividad incremental (RCEI) (definida como el coste que es necesario
asumir por cada unidad de beneficio adicional-AVAC: afos ajustados por calidad
de vida). Se adoptaron ambas perspectivas (financiador y sociedad) y el
horizonte temporal fue toda la vida del paciente. El modelo arrojé unos resultados
muy satisfactorios, con una RCEI desde la perspectiva sanitaria de unos 7,4
euros y de 1.327 euros por cada AVAC ganado para hombres y mujeres

respectivamente.

Finalmente, para profundizar si la aparicion cada vez mayor de aplicaciones
moéviles para manejo del tabaquismo, esta justificada, se llevé a cabo una
revision sistemética y meta-andlisis de ensayos clinicos aleatorios que
evaluaban alguna aplicacién para smartphone frente a otro tipo de alternativas

para dejar de fumar, llegando a la conclusion de que no son mas efectivas, sin

embargo, los resultados hay que interpretarlos con mucha precaucién dado el

reducido tamano muestral.

11
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INTRODUCCION

El tabaquismo constituye la primera causa de morbi-mortalidad evitable a nivel
mundial (1). Es uno de los mayores problemas de salud publica al que se ha

tenido que enfrentar la humanidad, matando hasta la mitad de sus consumidores

2).

En 2015, el tabaquismo caus6 mas del 10% de muertes en todo el mundo,
matando a mas de 6 millones de personas, con una pérdida mundial de casi 150

millones de anos de vida ajustados en funcién de la discapacidad (1).

La prevalencia del tabaquismo, y la consiguiente morbilidad y mortalidad estan
disminuyendo en la mayoria de los paises ricos, sin embargo, se estima que en
todo el mundo, un total de 933 millones de personas, son fumadores diarios, y
que el 80% de estos fumadores viven en paises de ingresos bajos y medios (3),
por lo que es probable que en un futuro la mortalidad por tabaco en paises de

bajos y medios ingresos, sea enorme (4).

Practicamente en las ultimas dos décadas, el consumo global de tabaco en
general ha disminuido, pasando de 1.397 mil millones de consumidores de
cigarrillos en 2000 a 1.337 mil millones en 2018. Esto ha sido impulsado en gran
medida por la reduccién en el nUumero de mujeres que fuman, sin embargo, el

consumo en el hombre, se ha mantenido practicamente en las mismas cifras (5).

En Espana, por el contrario, se ha producido un repunte en el consumo de
tabaco, segun publica la XII Encuesta sobre Alcohol y otras Drogas en Espafia
(EDADES) 2017-2018. Con independencia del sexo y de la edad, se ha

producido un incremento en la prevalencia del consumo diario de tabaco en 2017

13
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con respecto a 2015 (34% frente a 30,8%), alcanzando cifras de consumo de
tabaco similares a las de 1997, antes de que se aprobara la ley antitabaco (6)
(Figura 2).

50,0%
45,0%
40,0%
35,0%
30,0%
25,0% —

20,0%

15,0%
1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

e Hombres 15-34 41,4 36,3 39,8 40,0 37,1 31,5 35,9 33,9 33,0 32,9 36,6
Mujeres 15-34 36,5 34,2 36,4 36,8 33,0 29,7 28,0 28,5 28,4 26,5 27,9
Hombres 35-64 44,0 39,5 41,8 43,7 36,9 33,9 36,4 34,2 33,9 35,0 39,1
Mujeres 35-64 19,1 25,1 25,9 27,0 25,3 24,4 26,7 25,6 27,8 27,8 30,5

Figura 2. Evolucién de la prevalencia de consumo diario de tabaco en la poblacion 15-64 anos.
Fuente: Encuesta sobre Alcohol y Drogas en Espafia (EDADES).

El consumo de tabaco a diario es mas frecuente entre los hombres, con
independencia de la edad de los sujetos. El tramo de 25 a 34 afios es el que
registra mayor prevalencia entre los hombres (43,1%), mientras que la
prevalencia mas alta para las mujeres se obtiene en el grupo de 45 a 54 anos
(36%) (6).

En la Comunidad Autébnoma del Pais Vasco, la prevalencia de tabaquismo ha
disminuido en relacién con datos del 2013, siendo mayor el consumo entre los

hombres (20%), que entre las mujeres (14%) (7) (Figura 3).
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Prevalencia de poblacion fumadora*
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I B Emakumezkoak-Mujeres
2002 2007

2013 2me
*Adinaren arabera estandanzatua, EAEko biztanleria 2011 / Estandanzada por edad, poblacion de la CAPY 2011

30

%

—
o

o

Figura 3. Evolucién del consumo de tabaco 2002-2018 por sexo en la Comunidad Auténoma del
Pais Vasco. Fuente: Encuesta de Salud del Pais Vasco.

Si bien hasta un 67,1% de los consumidores de tabaco a diario, principalmente
las mujeres (6), se ha planteado dejar de fumar, la probabilidad de dejar de fumar
en promedio es bajo (8). Segun la encuesta nacional de salud de 2017, el 24,38%
de la poblacion fumadora espafiola de 15 afios y mas ha realizado algun intento
para dejar de fumar durante los ultimos 12 meses (9). Dejar de fumar es un
proceso dificil que requiere en ocasiones hasta 30 intentos hasta que se alcanza
el éxito (10).

Segun un estudio publicado en la prestigiosa revista cientifica New England
Journal of Medicine en el 2013, el tabaco produce una muerte prematura entre
los fumadores (11). La muerte prematura se define como la muerte causada por
una enfermedad relacionada con el tabaco en personas que no siendo
fumadoras, probablemente habrian muerto mas tarde por otra causa. Muchas de
estas muertes ocurren también en personas que han dejado de fumar, pero cuya

salud ya ha sido dafada por el tabaco (11).

15
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Los fumadores viven de media aproximadamente unos 10 afios menos que los
no fumadores. Sin embargo, al dejar el tabaco se pueden recuperar afios de vida,
gue seran mas o menos en funcion de la edad a la que se deja el habito. Las
personas que dejan de fumar entre los 45 y 54 anos, ganan 6 anos de vida, los
que dejan de fumar entre los 55 y 64 anos ganan 4 anos de vida, los que dejan
de fumar entre los 35 y 44 afnos recuperan 9 anos de vida y los que dejan de
fumar entre los 25 y 34 recuperan hasta 10 afios de vida, teniendo un patrén de
supervivencia similar a los que no han fumado nunca, por lo que es evidente que

hay que abandonar el tabaco, y cuanto antes mejor (11, 12) (Figura 4).
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Figura 4. Anos de vida perdidos con el tabaco. Ganancia tras el cese.
Fuente: Prabhat et al. N Engl J Med 2013; 368:341-350.
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La mortalidad por el tabaco se produce principalmente por cancer de pulmoén,
enfermedad pulmonar obstructiva crénica (EPOC) vy enfermedades

cardiovasculares (ECV) (principalmente coronarias) (13) (Figura 5).

Common adverse effects of

Tobacco smoking

Larynx cancer

/—Oral cavity cancer

Esophagus cancer

- Lung cancer

!Vlyoca_r dial - Chronic
infarction bronchitis
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Systemic
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Bladder

cancer Pancreas
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Figura 5. Principales enfermedades relacionadas con el tabaco.

Fuente no encontrada.

Es igualmente un importante factor de riesgo de accidente cerebrovascular y
enfermedad vascular periférica (14). El tabaco, ademas reduce la fertilidad tanto
en hombres como en mujeres, y tiene un gran impacto en el trascurso 6ptimo del

embarazo y del feto, aumentando el riesgo de aborto espontaneo y subdesarrollo
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del feto (15). Fumar puede resultar también un factor de riesgo importante para

el desarrollo de la Enfermedad de Alzheimer (16).

Podriamos pensar que para reducir el riesgo de desarrollar enfermedades
relacionas con el tabaco, se podria reducir el consumo de cigarrillos, pero hoy
en dia sabemos que para evitar enfermedades relacionadas con el tabaquismo,
no basta con reducir su consumo, hay que dejar definitivamente el habito. Entre
las personas que reducen el consumo de tabaco significativamente hasta un
50%, el riego de infarto de miocardio o enfermedad pulmonar obstructiva crénica,
esta mas cercano del de las personas que siguen fumando que del de las que
han dejado de fumar (17), por lo que el objetivo de los servicios de salud debe
ser promover el abandono del mismo. En relacidn con las enfermedades
cardiovasculares y el ictus, la asociacion con el consumo medio diario de
cigarrillos, no es lineal, y bajos niveles de consumo conllevan mayor riesgo de

desarrollar enfermedad cardiovascular, del que se podria esperar (18).

Numerosos estudios epidemiol6gicos han demostrado la relacién entre el tabaco
y las enfermedades cardiovasculares (19-21), siendo la incidencia en fumadores
el doble aproximadamente de la de los no fumadores (22). En los exfumadores
la incidencia es menor, no obstante, el riesgo relativo (RR) de desarrollar infarto
de miocardio o enfermedad coronaria es de 1,47/1,51 IC95% (1,19-1,83]/[1,25-
1,82], frente a los no fumadores. Ademas, en el caso de los fumadores, el RR
aumenta a media que lo hace el numero de cigarrillos fumados al dia. Para
aquellos que fuman 15 o mas cigarrillos al dia el RR es de 4,21, IC 95% [3,48-
5,11] para el infarto de miocardio, y de 4,22, IC 95% [3,56-5] (23) para la

enfermedad coronatria.

Algunos de los efectos del tabaco que aumentan el riesgo de enfermedad

coronaria son inmediatamente reversibles al dejar el tabaco (aumento de la
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activacion de las plaquetas, los niveles elevados de mondxido de carbono y el
espasmo de las arterias coronarias), pero en cambio, otros son lentamente

reversibles o irreversibles (aterosclerosis) (24).

Ademas de la pérdida de esperanza de vida debido al desarrollo de
enfermedades relacionadas con el tabaco, se produce una pérdida de
productividad. En un estudio llevado a cabo en 2015 por Suarez-Bonel y
colaboradores (25), se observo que los fumadores habian tenido mas dias de

incapacidad laboral que los no fumadores (11 frente a 7).

En relacion a la enfermedad pulmonar obstructiva crénica (EPOC), es de sobra
conocida, su relacién con el tabaco. Ya en 1984 un informe del departamento de
salud de los Estados Unidos hablaba de que un 80-90% de la morbilidad de la

EPOC era atribuible al consumo de cigarrillos (26).

En un meta-analisis llevado a cabo en el afio 2011 por Forey y colaboradores
(27), en el que se revisaron 133 estudios relacionados con EPOC, tras la
combinacion de los resultados, se calcul6 un RR de 3,51, IC95% [3,08-3,99] para
fumadores y un RR de 2,35, IC 95% [2,11-2,63] para exfumadores. La relacién
causal es clara entre el EPOC y consumo de tabaco para las tres variables
estudiadas (mortalidad, prevalencia de sintomas y funcion pulmonar),
observandose ademas una relacion dosis-respuesta, de tal manera que el riesgo

se incrementa a medida que lo hace el consumo (27).

Otra de las enfermedades relacionadas con el tabaco, el cancer de pulmoén, es
la principal causa de muerte por cancer en todo el mundo, con 1,7 millones de
muertes mundiales atribuidas al consumo de cigarrillos en 2015. El consumo de

tabaco es la principal causa de cancer de pulmén; el 55% de las muertes por
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cancer de pulmén en mujeres y mas del 70% de las muertes por cancer de

pulmoén en hombres se deben al tabaquismo (28).

En un meta-andlisis llevado a cabo por O’Keeffe y colaboradores (29) con datos
de 99 estudios de cohortes, se calcularon RRs para hombres y mujeres
combinando los resultados de los estudios individuales. EI RR de cancer de
pulmén asociado al tabaco fue de 6,99, IC 95% [5,09 - 9,59] en las mujeres y
7,33 (IC 95% [4,90- 10,96] en los hombres. Ademas, el riego aumentaba a
medida que lo hacia el consumo medio de cigarrillos al dia. El RR en hombres
fumadores de menos de 10 cigarrillos al dia fue de 5,30, IC 95% [3,52 a 7,97],
en fumadores de 10 a 19 cigarrillo al dia fue de 10,67, IC 95% [7,43 a 15,33], y
en fumadores de 20 o mas cigarrillos, al dia el RR fue de 17,09, IC95% [12,11 a
24,11].

Enrelacion con el ICTUS, su asociacion con el tabaco, es evidente, con un mayor
RR de sufrir ictus en fumadores 2,25, IC95% [1,72-2,95] y de 1,20, IC95% [0,88-
1,65] en exfumadores (29), con una clara relacion dosis-respuesta, aumentando

el RR a mayor promedio de consumo de cigarrillos diario.

Los componentes del humo de tabaco producen mutaciones en el ADN que
pueden dar lugar a cancer de pulmén (30). Yoshida y colaboradores (31)
analizaron el patrdn de mutaciones en el tejido pulmonar sano de no fumadores,
fumadores y exfumadores. Las células de los no fumadores presentaban pocas
mutaciones, mientras que las células de los fumadores presentaban una alta
proporcibn de mutaciones (Figura 6). Ademas, dejar de fumar, reducia
progresivamente las mutaciones presentes en las células, lo que refuerza la idea

de que nunca es tarde para dejar el habito del tabaco.
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Figura 6. Mutaciones en ADN celular en fumadores, ex fumadores y no fumadores.
Fuente: Yoshida et al. Nature 2020; 578 (7794):266-272.

Son de sobra conocidas y corroboradas por numerosos estudios, las
consecuencias nefastas para la salud producidas por el tabaco, que a su vez
implican un enorme coste social y econémico (25). El tabaco puede tener serias
repercusiones en la economia de los paises. El Banco Mundial calculd que los
paises de ingresos altos destinan entre un 6 y un 15% de su gasto total en salud
a tratar enfermedades relacionadas con el tabaco, y estima una pérdida
econo6mica de 200.000 millones de dblares anuales por la atencion en salud y
pérdida de productividad en personas fumadoras (32). Las personas fumadoras
tienen tasas mas altas de absentismo laboral y bajas laborales méas prolongadas
que las personas no fumadoras, debido a la mayor prevalencia de enfermedades
relacionadas con el tabaco. En pacientes exfumadores, el primer ano tras
abandonar el tabaco, se ha comprobado un aumento de la productividad laboral

de un 4,5%, respecto a los trabajadores que continian fumando (33).
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En el estudio de Suarez-Bonel y colaboradores, el gasto sanitario global fue en
promedio 474,71 euros para los no fumadores y de 848,64 euros en los
fumadores (25). Los costes indirectos fueron de 1.434,30 euros en no
fumadores, y de 2.253,90 en los fumadores (25). En Espafa, el 4,5% de los
ingresos hospitalarios anuales, el 6,3% de las consultas extra-hospitalarias, el
15,9% de la mortalidad y el 12,0% del total de afos potenciales de vida perdidos

en individuos mayores de 15 afios, han sido atribuidos al tabaco (34).

Ademas, segun Banegas y colaboradores, En Espafa, una de cada siete
muertes ocurridas cada afo, en individuos mayores de 35 anos es atribuible al
consumo de tabaco, con importantes diferencias por sexo. Mientras que en los
hombres el tabaco causa una de cada cuatro muertes, en las mujeres es una de
cada 29 (35).

Resultados similares se obtuvieron por otros grupos de investigacion. Asi, en un
estudio realizado en Estados Unidos en el afio 2012, se calcul6 el incremento
del coste sanitario para los fumadores frente a las personas que no habian
fumado nunca, y se concluy6é que el sobrecoste en fumadores fue del 18,7%
(36).

Actualmente hay diferentes maneras de abordar el tratamiento del tabaquismo
tales como las intervenciones basadas en consejo motivacional mas o0 menos
intensas, terapia farmacolégica e intervencion grupal con diferentes tasas de
éxito en funcién de la terapia empleada (37). Asimismo, hay pacientes que
deciden abandonar el tabaco sin ningun tipo de ayuda, alcanzando estos ultimos

tasas de éxito que varian entre el 3-8% a los 6 meses (38,39).

Las tasas de abstinencia alcanzadas con el consejo motivacional de los

profesionales sanitarios son aproximadamente del 10,2%, 1C95% [8,5—-12] (37).
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Ademas, estas tasas de abstinencia aumentan a medida que aumenta el tiempo
total de contacto con el clinico, siendo de 14,4% [11,3—17,5] para un contacto
breve de 1-3 minutos, de 18,8% IC95% [15,6—22,0] cuando la duracién total del
tiempo de contacto dura entre 4-30 minutos, y para seguimientos con una
duracion total superior a 31 minutos, la tasa de abstinencia es superior al 25%
(37). De la misma manera, las tasas de abstinencia aumentan a medida que lo
hacen la duracién de las sesiones, lo que va en consonancia con los expuesto
justo antes. Cuando las sesiones tienen una duracidén inferior a 3 minutos
(consejo breve) las tasas de abstinencia son de alrededor del 13,4%, 1C95%
[10,9-16,1], para las sesiones de 3 a 10 minutos son del 16%, 1C95% [12,8—
19,2], y para las que duran mas de 10 minutos las tasas son del 22,1%, 1C95%
[19,4-24,7] (37). También aumentan las tasas al aumentar el numero de

sesiones (37).

Por otra parte, las tasas de abstinencia usando terapia farmacoldgica son
aproximadamente del 23%, aumentando si se combinan con otro tipo de terapia
como el consejo motivacional (37). En este contexto, aumenta al 27,6%, 1C95%
[25-30,6] (37), sin embargo, estas tasas de abandono también varian en funcion
del farmaco empleado, siendo superior para vareniclina con una tasa de
abstinencia tabaquica del 33%, IC 95% [28,9- 37,8] (40).

La probabilidad de abandonar el tabaco va a depender en gran medida de las
caracteristicas de los pacientes. Si bien existen cifras globales de abandono del
tabaquismo, cuando se analizan las mismas por subgrupos, puede observarse
que algunos responden mejor que otros. La posibilidad de identificar predictores
de éxito o fracaso del tratamiento del tabaquismo, permitiria adecuar la
intervencion terapéutica y realizar una toma de decisiones mas individualizada,

lo que aumentaria las posibilidades de éxito en determinados pacientes (41).
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En un estudio llevado a cabo en el 2008 por Llambi y colaboradores, (42) se
identificaron determinadas variables que podrian influir en el resultado del
tratamiento; entre ellas, la dependencia tabaquica, los antecedentes de
depresion y la no adherencia al tratamiento eran variables predictoras de no éxito
(p<0,005). El numero de cigarrillos fumados al dia también es una variable que
influye en la probabilidad de éxito, de tal manera que a medida que aumenta el
nuamero, la probabilidad de dejar de fumar es menor. Por ejemplo: fumar de 5-14
cigarrillos da lugar a un OR 0,68, IC 95% [0,59-0,79]; fumar de 15-24 da lugar a
un OR 0,46, IC 95% [0,39-0,53], y mas de 25 cigarrillos al dia un OR 0,32, IC95%
[0,28-0,37] (43).

En otro estudio llevado a cabo por Marqueta y colaboradores, se identificaron
determinados factores que podian influir en el resultado del tratamiento en
funcién del sexo. En el caso de los hombres, el éxito estaba relacionado con una
menor dependencia a la nicotina y con no tener pareja fumadora. Por su parte,
en las mujeres, tener una mayor edad, no padecer ansiedad o depresion durante
el tratamiento y fumar menos cigarrillos al dia, eran factores asociados a un

mayor éxito en el tratamiento (44).

Un indice de masa corporal (IMC) alto también esta relacionado con una mayor
probabilidad de éxito. Los sujetos con mayor IMC estan menos preocupados por
el aumento de peso asociado a los intentos de dejar de fumar (45, 46). Por otro
lado, el nivel educativo (45, 46) y el estatus social (47) se han asociado
igualmente a un mayor abandono del tabaco. El nivel educacional esta asociado
con una mayor actividad de abandono. Analizando los datos de la National
Health Interview Survey (NHIS, 1991-2010) se obtuvieron tasas de abandono
del tabaco de 3,6%, IC 95% [3,3%- 3,9%)] para poblacion con un bajo nivel
educativo (<=12 afios) y de 5,4%, IC 95% [5,0%- 5,7%] para poblacién con alto

nivel educativo (>12 afios). Segun la Tobacco Use Supplement to the Current
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Population Survey (TUS-CPS, 1992-2011), las tasas de abandono fueron de
3,5%, 1C95% [3,2%- 3,8%)] y 5,2%, IC95% [4,8%- 5,5%] para nivel educativo bajo

y alto, respectivamente (48).

El abandono del tabaco es un proceso complejo que requiere en ocasiones de
hasta 30 intentos. Ademas, casi dos tercios de los fumadores que recaen,
quieren realizar un nuevo intento en un plazo de 30 dias (49). Por otro lado, dado
que mas del 70% de los consumidores de tabaco visitan al médico de familia
anualmente, la atencién primaria debe estar preparada para realizar intervencion
en tabaquismo, motivar a sus pacientes para dejar el habito, y mejorar la salud

de la poblacion (50).

El tratamiento para dejar de fumar no solo es clinicamente eficaz, sino que es
coste-efectivo, de hecho, es una de las intervenciones mas coste-efectivas en la
asistencia sanitaria, por encima del tratamiento de la hipertension y la
hiperlipidemia (49). El consejo sanitario est4 considerado una de las
intervenciones mas coste-efectivas en el tratamiento del tabaquismo (50), sin
embargo, los cambios promovidos por el consejo sanitario no perduran mucho
tiempo, (51) por lo que es necesario establecer mecanismos de refuerzo, entre
los que se encuentran las TICS (tecnologias de la informacién y comunicacion),
y mas concretamente la mHealth de la que se dispone de amplia evidencia en el
tratamiento del tabaquismo. Whittaker y colaboradores (52), calcularon un riesgo
relativo (RR) de abandono del tabaco de 1,83, IC 95% [1,54-2,19] como medida
de efectividad combinada a partir de 6 ensayos clinicos, resultados similares a

los obtenidos por otros grupos (53-55).

Ademas, desde el lanzamiento de las redes méviles en la década de los 80, el
uso de los teléfonos moviles ha crecido exponencialmente. La tasa de
penetracion de la telefonia mévil ya supera el 100% con un promedio de 116

lineas de telefonia mévil por cada 100 habitantes en Espafa (56), lo que hace
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que estos dispositivos sean cada vez mas Utiles para la asistencia sanitaria.
Oficialmente, ya hay mas dispositivos moviles que personas en el mundo. Segun
el Global System Mobile Association (GSMA), hay mas de 9.500 millones de
conexiones méviles (57), mientras que el censo de poblacidén en todo el mundo

es de 7.700 millones de personas (58).

La tecnologia movil ha cambiado la forma en que vivimos, trabajamos y nos
comunicamos. El uso de las tecnologias méviles para apoyar el logro de los
objetivos de salud tiene el potencial de transformar la prestacion de servicios de

salud en todo el mundo (59).

La mHealth es la practica de la medicina y salud publica con el apoyo de
dispositivos moviles (59). Es un campo emergente y de rapido desarrollo, que
tiene el potencial de desempefiar un papel clave en la transformacién de la
asistencia sanitaria para aumentar la calidad y eficiencia de ésta, y cuya mision
es completar, en lugar de sustituir la asistencia sanitaria tradicional (60). Los
desarrollos destinados a la salud incluyen principalmente aplicaciones (apps)
destinadas directa o indirectamente a mantener o mejorar los comportamientos

sanos, la calidad de vida y el bienestar de las personas (60).

Hay una gran oferta de aplicaciones moviles para la salud para dispositivos iOS
y Android, sin embargo, el nivel de confianza que merecen es un tema
ampliamente debatido (61, 62). Ademas, la calidad de estas apps es muy
variable (60), por lo que es necesario que en su disefo participen tanto los
profesionales sanitarios como los pacientes que las vayan a usar para garantizar
una mayor calidad y usabilidad de las mismas (63). En una revision sistematica
reciente, se identificaron casi 50 aplicaciones moviles para dejar de fumar, pero

s6lo un total del 4% tenia un apoyo cientifico adecuado (64).
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En 2017 se descargaron 178,1 miles de millones de aplicaciones moviles, y se
espera que en 2022 la cifra ascienda a 258,2 miles de millones de descargas
(62). No obstante, la tasa de abandono de una aplicacion instalada es muy alta,

y generalmente se relaciona con una mala experiencia de uso (63).

En wuna encuesta realizada en Estados Unidos se encontr6 que
aproximadamente la mitad de los usuarios de telefonia movil (58,23%) habian
descargado una aplicacion movil relacionada con la salud. Estos resultados
dependian de varios factores, como la edad y el nivel educativo, siendo la edad
de los usuarios de aplicaciones inferior (OR 0,98, IC95% [0, 97-0,98]) a la de los
no usuarios, y el nivel educativo, superior (OR 1,12, 1C95% [1,01-1,24]) (63). En
cambio, en otro estudio que evalué las caracteristicas de los usuarios de
aplicaciones moviles para dejar de fumar, se encontr6 que las caracteristicas
demogréficas como la edad y el nivel educativo no estaban asociadas con la
actitud hacia el uso de una aplicacion, si no que dependian de caracteristicas
relacionadas con el contenido de la aplicacién en lugar de las caracteristicas
generales del usuario (65). Por otra parte, hay diferencias en el uso de las
aplicaciones entre hombres y mujeres; los hombres utilizan aplicaciones de
ejercicio fisico en mayor medida y las mujeres utilizan méas aplicaciones de

nutricion, de auto-cuidado y reproductivas (66).

Dejar de fumar puede ser un desafio dificil que requiera de muchos intentos
hasta que se alcanza el éxito (6). La dependencia a la nicotina es un trastorno
complejo (67). De hecho, se ha observado que cuanto mayor es la dependencia,
menor es la probabilidad de éxito (55), siendo la motivacion uno de los
principales factores para dejar el habito (68). Como consecuencia, el desarrollo
y optimizacién de las estrategias de comportamiento para dejar de fumar estan
ganando relevancia. Las estrategias de apoyo conductual aumentan las tasas
de abandono (69).
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Por otra parte, se estima que la utilizacion de apps méviles podria mejorar la
eficiencia de la atencion al paciente y minimizar hasta el 30% del tiempo
empleado en acceder a la informacion y analizarla, con un ahorro econémico del
15 % de los costes de utilizacion de la atencion sanitaria mediante el seguimiento
a distancia a través de apps méviles (59). De hecho, en un estudio publicado
recientemente en la revista Journal of Medical Economics, se concluye que los
pacientes que utilizan herramientas digitales de salud pueden reducir alrededor
del 22% sus gastos médicos mensuales (70).

En una revisién sistematica de evaluaciones econémicas de intervenciones
digitales para el manejo de la enfermedad cardiovascular, se concluy6 que este
tipo de intervenciones es coste-efectiva para el manejo de la enfermedad
cardiovascular (71). También hay evidencia sobre la eficiencia de intervenciones

basadas en telefonia movil en deshabituacion tabaquica (72).

Tal y como se muestra en la figura 7, el ahorro estimado de costes en sanidad

gue produce la mHealth es elevado (73).
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Figura 7. Reduccion del coste sanitario gracias a la mHealth.
Fuente: Statista.com.
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Las aplicaciones moviles tienen un gran potencial para apoyar a los pacientes
en el cuidado de la salud, y para fomentar cambios de comportamiento
saludables, como dejar de fumar. No obstante, y tal como se ha mencionado
anteriormente, son las caracteristicas de las aplicaciones, las que definen la
actitud de los pacientes hacia el uso y éxito de las mismas. En un estudio llevado
a cabo recientemente, se demostré que los mensajes de motivacion tienen un
buen indice de satisfaccion (alrededor del 80%), aunque es necesario tener en
cuenta las caracteristicas técnicas de algunos dispositivos méviles que pueden
dificultar la recepcion de los mensajes (74). Este es, sin duda, un problema con
el que nos enfrentamos a la hora de disenar aplicaciones méviles que incorporen
dentro de sus funcionalidades, el envio de mensajes motivacionales de ayuda o
refuerzo. El principal motivo, es que los smartphones son dispositivos cada vez
mas inteligentes que pueden decidir por si solos, en base a determinadas
actuaciones de los usuarios, por lo que, es necesario desarrollar diferentes

mecanismos para que estos mensajes puedan ser recibidos adecuadamente.

En otros estudios, la satisfaccion en relacion al empleo de aplicaciones méviles
para de fumar es también alta (75, 76). Segun se ha comprobado en un trabajo
llevado a cabo en Méjico, la mayoria de los participantes creia firmemente que
la aplicacion cambiaba sus actitudes hacia el tabaquismo, confiaban en que la
aplicacién les ayudaria a dejar de fumar, y la mayoria de ellos recomendaria su
uso (76).

A la vista de todo lo anterior, parece mas que evidente que es necesario explorar
diferentes estrategias que se adapten a las necesidades y preferencias de los
fumadores. Ademas, el convenio Marco de la Organizacion Mundial de la Salud
(OMS) para el Control del Tabaco (CMCT) (77) propuso una serie de medidas
para la prevencion y el control de las enfermedades no transmisibles. La

Conferencia Internacional sobre el Control del Tabaco de 2018, celebrada en
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Madrid del 14 al 16 de junio de 2018, concluyd que entre las medidas que deben
adoptar las autoridades publicas en Espafa en relacién con el articulo 14 del
CMCT (medidas de reduccion de la demanda en relacién con la dependencia y
el abandono del tabaco) se incluye facilitar el acceso de los fumadores a los
profesionales de la salud formados en la gestion de tratamientos para el
tabaquismo, y financiar intervenciones clinicas, conductuales y farmacoldgicas
de probada eficacia y seguridad en el tratamiento del tabaquismo. Ademas, cabe
destacar que el Instituto Nacional para la Excelencia en la Salud y la Atencién
ha incluido recientemente en sus recomendaciones el uso de los mensajes de

texto como un instrumento eficaz para dejar de fumar (78).
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OBJETIVOS

La epidemia de tabaquismo es una de las mayores amenazas para la salud
publica que ha tenido que afrontar el mundo, y es considerado por la
Organizacion Mundial de la Salud como una de las principales causas de
mortalidad prevenible y discapacidad por enfermedades. Ademas del impacto en
la salud de fumadores y de no fumadores expuestos, el consumo de tabaco tiene
un coste econdmico enorme en el que se incluyen los elevados costes sanitarios
de tratar las enfermedades que causa y la pérdida de capital humano debida a
su morbimortalidad, por lo que es vital explorar diferentes vias para abandonar
el tabaco. El consejo motivacional proporcionado en consulta es una de las
intervenciones mas coste-efectivas en el tratamiento del tabaquismo, sin
embargo, los cambios promovidos por dicho consejo no perduran con el tiempo,
por lo que disponer de herramientas como las TICS (tecnologias de la
informacion y comunicacion) se postula como algo efectivo que puede aumentar

las tasas de abandono del habito de fumar.

Para abordar este problema se plantean los siguientes objetivos:

1. Evaluar la efectividad del envio de mensajes de texto como herramienta
adyuvante al consejo motivacional en los programas de deshabituacion

tabaquica en atencion primaria (programa combinado).

2. Evaluar la relacidén coste-efectividad, mediante un modelo de Markov, de
dos alternativas para dejar de fumar: a) envio de mensajes de texto como
refuerzo al consejo motivacional proporcionado en consulta y b) consejo

motivacional.
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3. Evaluar la efectividad de las aplicaciones méviles frente a otro tipo de
alternativas para dejar de fumar, mediante un meta-analisis de ensayos

clinicos aleatorios.
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Health Advice in Smoking Cessation Programs in
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Nicotine & Tobacco Research 2017;19(8): 901-907.
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Abstract

Introduction: Smoking remains a major risk factor for chronic diseases. Health
advice is considered one of the most cost-effective interventions; however,
changes produced by counselling tend not to persist over time, it is necessary to

implement enforcement mechanisms.

Methods: Randomized clinical trial to evaluate the effectiveness of a combined
program that includes health advice and text messaging to mobile phone

(SMSalud®). Patients were randomized to one of two interventions: health advice
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(control group) or health advice and text messaging (intervention group). We
included 320 smoker patients who met the inclusion criteria: being motivated,
aged over 18 years, having a mobile phone, being able to read and send
messages. Patients were excluded if they had a history of mental or behavioral
disorders, or depression. The primary endpoint was the percentage of patients

who had stopped smoking by 6 months and con- firmed by CO breath test.

Results: By 6 months after the start of the program, 24.4% (39/160) of patients
in the intervention group and 11.9% (19/160) of controls had stopped smoking
(OR: 2.3; 95% CI: 1.3-4.3, p = .007). Patients with no dependence or mild
dependence were more likely to stop (28.3%, 36/127 vs. 11.4%, 22/193; OR: 3.0,
95% CI: 1.7-5.5, p < .001).The rate of continuous abstinence at 12 months was
16.3% (26/160) in intervention group patients and 5.6% (9/160) in controls (OR:
3.2;95% CI: 1.3-5.9).]

Conclusions: The combined program is effective for smoking cessation.

Patients with less tobacco dependence have a higher probability of success.

Implications: Health advice is effective for promoting changes in lifestyle but
these changes do not persist over time, so we have to use strengthening
mechanisms, as e-health, and specifically, mobile phone-based interventions.
SMSalud® is an innovate program that includes text messaging and health
advice, and it’s effective for smoking cessation. The only feature that seems to

affect the probability of smoking cessation is the degree of tobacco dependence.
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Introduction

Tobacco smoking is still the leading preventable cause of death worldwide.
Globally, it causes nearly 6 million deaths and is responsible for costs of billions
of dollars every year . It is recognized as an important risk factor for chronic
diseases around the world, and in Spain, around 27% of the general population
over 15 years of age are smokers 2. As such, it represents a real problem for
health services, being associated with high social and health care costs 3, and
hence, reducing consumption has been on the agenda of health systems in

developed countries for some years 4.

A large body of evidence supports the association between certain healthy
lifestyles and lower rates of major chronic diseases and all-cause mortality. In the
treatment of smoking, health advice is considered one of the most cost-effective
interventions® but the changes achieved by counselling tend not to last for a long
time. Therefore, there is a need to identify effective mechanisms to reinforce such
advice ¢ and these include the use of information and communication
technologies. Within information and communication technologies, m-Health
refers to the practice of medicine and public health supported by mobile devices,
such as mobile phones, with goals including educating, motivating, and

connecting system users with healthcare professionals ”.

Since the launch of commercial networks in the 1980s, the use of mobile phones
has grown exponentially. The International Telecommunication Union & estimated
that by the end of 2015 there would be 7 billion mobile phones worldwide,
representing a penetration rate of 97%, and this makes these devices
increasingly useful in terms of healthcare support. Short Message Service is a
relatively simple technology with a great potential for contributing to health- care
improvement for various reasons: it is available on almost all types of mobiles, is

relatively cheap, and can be used without special skills in this technology and



eman ta zabal zazu

b+oaraba ity

osasun ikerketa institutua Universidad Euskal Herriko
instituto de investigacién sanitaria del Pais Vasco  Unibertsitatea

applied to a wide range of circum- stances 9. Several studies have highlighted
the great potential of this technology for producing changes in health-related
behaviour, from promoting safer sexual practices 1°, to remind patients about
upcoming appointments and thus, increasing attendance rates'' and per- forming
following-up and monitoring of various medical conditions (including diabetes,

lower back pain, and mental health) 1214,

Additionally, interventions based on mobile phones or other electronic aids
(internet sites and computer programs, among others) increase the likelihood of
smoking cessation compared to no intervention or using general self-help
materials (risk ratio [RR] 1.3 to 1.7, 95% CI [confidence interval]: 1.1 to 2.8) 1517,
Stead et al.'” also found a dose-dependent relationship between the number of
tele- phone calls and the likelihood of smoking cessation (OR [odds ratio] 1.4,
95% CI: 1.3 to 1.6). Indeed, in smoking cessation programs, mobile phones are
increasingly being used as a complementary tool for providing support, since they

can be used almost anytime and anywhere9, as well as being cost-effective 18.

Despite the consequences of smoking, around 27% of the population aged 15
years and over in Spain report smoking on a daily basis 2. However, around 70%
of smokers in this country indicate a willingness to quit smoking, 27.4% having
attempted to do so in the previous year '°. Nevertheless, it has been found that
only 3% to 5% of smokers who attempt to quit without the support of health

professionals achieve abstinence for as long as 6 to 12 months 2°.

Further, primary care offers among the best opportunities for identifying, treating,
and monitoring smokers, given that 70% of smokers attend a primary care
appointment at least once a year 2. Indeed, the Program for Preventive Activities
and Health Promotion (PAPPS) of the Spanish Society of Family and Community

Medicine recommends systematically asking all adults seen in primary care about
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tobacco use every other year, as well as encouraging all smokers to give up their
habit every time they attend an appointment 22.

We believe that it is necessary to develop strategies focused on improving
outcomes of smoking cessation programs that include reinforcement
mechanisms to consolidate changes. With this in mind, we designed a study to
assess the effectiveness of a smoking cessation program that combines health

advice with reinforcement text messages (SMSalud®).

Methods

Study Design and Selection Criteria

We carried out a parallel-group randomized clinical trial with 320 patients
registered (Figure 1) in one of two health centres (Lakuabizkarra and San Martin
in Vitoria-Gasteiz) of the Basque public health system who were smokers aged
18 years or older, had a mobile phone, were able to receive and send text
messages, and were motivated to start a smoking cessation program (based on
a score of =5 on the Richmond test). We excluded patients who were on drug
treatment for smoking cessation or had a history of mental or behavioural
disorders or a diagnosis of depression (using the Goldberg scale; 23), as well as

women who were pregnant.

Recruitment and Intervention

We estimated that we needed a sample of 320 patients (Figure 1) to detect a
difference of at least 10% in the rate of smoking cessation between comparison
groups. Patients were identified through the integrated electronic health record
system (Osabide) of the Basque Health Service (Osakidetza) in relation to the

aforementioned program, PAPPS, and received a letter from their doctor inviting
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them to participate in the study, and later, a telephone call from the research
nurse. If patients showed interest, the nurse arranged an appointment to inform
them about the potential benefits and risks of participating in the study and
complete their assessment (Richmond test 22 and Goldberg Depression Scale
24). Patients were excluded from the study if they obtained a score of <4 on the
Richmond test and/or were classified as having depression. All patients gave
written informed consent before inclusion. The study was approved by the clinical

trials committee of Araba University Hospital.

After inclusion, patients were randomly assigned to either usual clinical practice
(health advice provided by a doctor or nurse) or to the combined smoking
cessation program (health advice, as in the other group, plus reinforcement text
messages to their mobile phones). The researchers involved were blind to the
computer-generated sequence used for randomization until the moment of group
allocation. Specifically, the Bioaraba Research Institute assigned patients to one
of the two arms of the trial by balanced randomization (1:1 ratio), after receiving
the patient randomization form, and hence research nurse did not know about
the treatment group until patient allocation. The study was not blind given the

nature of the intervention.

After their inclusion in the study, patients selected a day in the 1 month following
their initial assessment on which to start the program. We considered it necessary
to give patients this flexibility, to allow them time to tell friends and family and ask
for their support, as well as identify a moment with minimal stress and social

commitments.

The Fagerstrom Test for Nicotine Dependence was used to assess the intensity
of participants’ physical addition. Regarding their history of smoking, we asked

participants how many cigarettes they smoked a day, when they started smoking,
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whether they had any smoking-related health problems, and their reasons for
wanting to quit, as well as assessing their family environment, previous cessation

attempts and reasons for relapse.

The recruitment period was 1 year, from March 2013 to March 2014, and patients
were then followed-up for 12 months. The primary endpoint (smoking cessation)
was assessed at 6 months in all patients, and at 12 months in those who had

stopped smoking by 6 months.

Intervention

Health Advice (Verbal and Written Information)

As early as the recruitment visit itself, we provided verbal and written information
on the benefits of not smoking and recommended changes in eating habits. We
also provided information regarding how to cope with withdrawal symptoms

(Figure 1).

Reinforcement Text Messages

Patients on the combined program received two automatically-generated text
messages a day (one in the morning and one in the evening) for the first 5 weeks
and three messages a week from weeks 6 to 26 (Supplementary Table 1). The
messages were motivational in intent, to encourage patients in their efforts to
stop smoking, and also provided information about the health-related risks of
smoking. The structure of this part of the intervention (SMSalud®) was based on

text messaging support found to be effective in a previous trial 2°.

We also offered these patients the possibility of requesting support messages

from the system in moments of relapse or anxiety. For this, they had to send a
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message free of charge with the word “anxiety” or “relapse” to a given phone

number.

Both groups have followed the usual protocol (health advice) with its four visits
(protocol according to recommendations of Spanish Society of Family and
Community Medicine). Doctors and nurses have provided this advice, and the

only difference between intervention and control group has been text messaging.

They were asked to attend appointments at 7 days, 4 weeks and 6 months after
the start of the program. In addition, the nurse contacted patients by phone at 12

weeks.

In the first three appointments, doctors and nurses reinforced patients. If they had
been successful in not smoking up to that point, doctors and nurses congratulated
them and addressed potential problems such as withdrawal symptoms, weight
gain, and depression, with the aim of preventing a relapse. If they had not been

successful, we explored why they had smoked.

Follow-up and Data Collection

At 6 months (end of the program), we assessed the primary endpoint (smoking
cessation) by measuring the carbon monoxide (CO) levels in the breath of
patients.

Patients classified as non-smokers were given another appointment at 12 months
to assess whether they continued to be abstinent and again measure their

exhaled CO levels.
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Assessment of the Response

The primary endpoint was the patients’ exhaled CO levels at 6 months after the
start of the program. To assess this, we used a breath CO monitor and mouth
pieces (Bedfont Scientific Ltd), considering the result negative for levels of 0 to 6

ppm, and positive for higher levels.

Secondary endpoints were continuous abstinence, defined as the patient
reporting not having smoked more than five cigarettes since the start of the follow-
up period; level of agreement between patient- reported abstinence and exhaled
CO levels; and level of satisfaction with the program using an ad-hoc
questionnaire, all at 6 months after the start of the program, and additionally

continuous abstinence, confirmed using exhaled CO levels, at 12 months.

Statistical Analysis

The primary endpoint (exhaled CO levels at 6 months) was analyzed using first
crude logistic regression and then logistic regression models adjusted for
potential confounders identified in the bivariate analysis. Results are expressed
as ORs with corresponding 95% Cls. The goodness-of-fit of the resulting model
was assessed using the Hosmer and Lemeshow test, considering p > .05 to

indicate a good fit.

This analysis was performed on an intention-to-treat basis in the whole sample
of patients and using IBM SPSS statistics version 22.0. We assumed an alpha
error of 5% and statistical power of 80%. The same approach was used to assess

continuous abstinence at 12 months.

The Richmond and Fagerstrom test scores were categorized using cut-off points

for distinguishing between individuals with low (=4), moderate (5—6) or high (>6)
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levels of motivation to quit smoking, and low or none (1-3) moderate (4—6) or

high (>6) nicotine dependence.

The number of cigarettes smoked a day before the program was used to
categorize patients as at higher or lower risk of relapse according to previous
research (=4/>5) 26. Similarly, age of smoking initiation was used to categorize
patients as being more or less likely to be successful quitters (=15 years, greater

probability of success) according to previous research-?7.

Missing data for the primary and secondary endpoints of CO levels at 6 and 12
months were handled conservatively, assuming that patients who did not attend
appointments still smoked. For the statistical analysis, these individuals were

classified as smokers, and assigned a positive CO test result.

Results

To assess the efficacy of the smoking cessation program, we recruited 320
patients, of whom 148 (Figure 1) attended the 6-month follow- up and completed
the exhaled CO testing. The other patients withdrew from the study or were lost

to follow-up.

The mean age of the total sample was 45 years (SD 9.1); with means of 45.1 (SD
9.4) and 44.9 (SD 8.8) years in the intervention and control groups, respectively.
We found no significant differences between the groups in baseline
characteristics, except for whether they “often spent time with smokers or in
places where others were smoking,” the rate being higher in the control (41.5%;
n = 66) than the intervention (27.5%; n = 44) group, and hence, this variable was

included in the logistic regression model as a confounder (Table 1).
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Smoking Status at 6 Months as Determined by Self-Report and Verified by
CO Levels

There was a statistical difference in the levels of exhaled CO of patients that were
in the intervention group compared to the control group (p = 0.004). According to
the findings, 24% of patients in the intervention group were defined as non-
smokers at the 6-month time compared to 12% of patients in the control group.
Exploring the association of the primary endpoint with each of the independent
variables, the only significant association found was with nicotine dependence (p
<.001). The success rate in the program was lower in patients with a moderate-
to-high level of dependence (11.4%, 22/193) than those with no or mild
dependence (28.3%, 36/127).

Considering abstinence reported by patients at 6 months, we found a significant
difference between groups (p = 0.001), 25% (40/160) of intervention group
patients and 10.7% (17/160) controls reporting that they did not smoke. There
was a 78.5% agreement between exhaled CO test results and patient-reported
abstinence at 6 months. In seven patients who reported smoking at 6 months,
the exhaled CO test was negative. Examining the outcome of patients defined as
non- smokers when combining the outcomes from the self-reports and the CO
levels, there was still a statistical difference between the two groups (22.5%
[36/160] in the intervention group vs. 9.5% [15/160] in controls; Supplementary
Table 2).

Assessing the primary endpoint using logistic regression, we observed significant
differences between the groups in the crude analysis (p = .004; OR: 2.4, 95% ClI:
1.3 to 4.4). The probability of having a negative test result was 2.4-fold higher in
intervention group patients than controls. We obtained similar results after

adjusting for smoking dependence (Table 2).
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+ Excluded (n=0; intention to treat analysis) + Excluded (n=0; intention to treat analysis)

Figure 1. CONSORT 2010 flow diagram.

Secondary Endpoints

The abstinence at 12 months was assessed in patients with negative CO test
results at 6 months, that is, those with exhaled CO levels <6 ppm (non-smokers).
Of the 58 patients classified as non-smokers at 6 months, only 40 attended
appointments for testing at 12 months, 31 intervention group patients and 9
controls. We have observed significant differences between the groups in the

bivariate analysis (26/160; 16.25% in the intervention group and 9/160; 5.6% in
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the control group; p = 0.002) and adjusted analysis (p = 0.005; OR: 3.153, 95%

Cl: 1.415 to 7.026) (Table 3).

Lastly, we explored the level of satisfaction with the smoking cessation program

in the total sample (Supplementary Table 3) and in each group, not finding any

significant differences (p > .05). The satisfaction ratings were very high on all

items, more than 80% of patients stating that they were satisfied or totally

satisfied.

Table 1. Baseline Characteristics of the Sample

Variable Categories Group
Control Intervention
Sex Men 87 54.4% 92 57.5%
Women 3 45.6% 68 42.5%
Age of smoking initiation, years <15 56 352% 72 45%
>15 103 64.8 88 55%
Age, years 45 (SD 9.1)
44.9 (SD 8.8) 45.1 (SD 9.4)
Type of smoker Daily 159 99.4% 159 99.4%
Occasional 1 0.6% 1 0.6%
Number of cigarettes smoked 1-4 7 4.4% 8 5.0%
a day before the program >5 151 95.6% 152 95.0%
Richmond test score 0—4 (not motivated)
5-6 (moderately motivated) 53 33.3% 51 32.3%
>7 (highly motivated) 106 66.7% 107 67.7%
Fagerstrom scale score 0 14 8.8% 13 8.1%
1-3 (mild dependence) 45 28.1% 55 34.4%
4-6 (moderate dependence) 70 43.8% 67 41.9%
>7 (high dependence) 31 19.4% 25 15.6%
Smoking-related diseases No 140 87.5% 143 89.4%
Yes 20 12.5% 17 10.6%
Often spent time with smokers or in No 93 58.5% 116 72.5%
places where others were smoking Yes 66 41.5% 44 27.5%
Had tried to quit smoking before No 59 36.9% 66 41.3%
Yes 101 63.1% 94 58.8%
Had anxiety No 119 74.4% 120 75%
Yes 41 25.6% 40 25%
Table 2. Patients Who Did Not Smoke at 6 Months (Negative CO Test). Adjusted analysis
95% CI for the OR
B Sig. OR* Lower Upper
Intervention group 0.845 0.007 2.329 1.263 4.296
Mild-to-moderate or no dependence 1.103 0.000 3.013 1.661 5.466
Constant 0.574 0.013 1.775

CI = Confidence interval; OR = Odds ratio.
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Table 3. Patients Who Did Not Smoke at 12 Months (2 Negative CO Test Results). Adjusted Analysis

95% CI for the OR

B Sig. OR Lower

Upper

Intervention group 1.148 0.005 3.153 1.415
Mild-to-moderate or no dependence 1.032 0.006 2.805 1.343
Constant -3.315 0.000 0.036

7.026
5.860

CI = Confidence interval; OR = Odds ratio.

Discussion

Smoking remains one of the greatest threats to public health world- wide 28, but
various studies have shown that relatively few people understand the specific
health risks of smoking 28, and also that most smokers who do know about these
risks would like to quit smoking. Health advice increases the likelihood of smoking
cessation success, but this may not be sufficient, and hence, we need to explore

strategies to increase the success rate of smoking cessation programs.

The objective of this study was to assess the effectiveness of a smoking
cessation program that combines provision of health advice with the sending of
support and reinforcement text messages to the mobile phone of patients who
smoke. The intervention was more effective than usual practice (health advice
alone) at 6 months (24.4 vs. 11.9%) and 12 months (16.3 vs. 5.6%). We also
assessed patient- reported abstinence at 6 months, finding higher greater rates
in the intervention than the control group (25 vs. 10.6%). The level of satisfaction
was high in both groups, with no significant differences in ratings for any of the

items.

The design attempted to maximize the internal and external validity of the study.
Participants were randomly allocated at the recruitment appointment using a

computer-generated sequence hidden from researchers. In this way, all
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prognostic and potentially confounding characteristics were distributed in a

balanced way between comparison groups.

The blinding of researchers to the randomization sequence until patient allocation
minimized the risk of selection bias. On the other hand, another potential source
of bias is the failure to blind researchers responsible for follow-up, as this could
lead to systematic differences in the health advice provided, with clinicians
placing more emphasis on intervention group patients or providing additional
advice to controls with the intention of compensating them for the fact they were
not receiving the intervention, differences which could affect the results of the
study 2°. For future studies, a solution proposed by Sutton et al. is to record and
then, compare the study’s appointments, or at least some of them. This would
enable us to detect, although not prevent, this type of performance bias. A lack
of blinding can also lead to information bias, with the effect of the intervention
being overestimated due to the observer effect. However, we have avoided this
potential problem using a quantitative (objective) variable (concentration of CO

in exhaled breath) as the primary measure of effectiveness.

The external validity is strengthened by the following: the research team was
composed of highly-qualified health professionals, who are responsible in clinical
practice for performing follow-up in smoking cessation programs. The sample of
patients participating in the study was highly representative of the target
population. Moreover, the health advice provided in terms of content, number of
follow-up appointments, and the way to proceed at each stage of follow-up is
based on the recommendations of the health promotion program, PAPPS, of the
Spanish Society of Family and Community Medicine; this makes the intervention

highly reproducible and generalizable to routine clinical practice in primary care.
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The findings of this study are similar to those of other research groups. Whittaker
et al.? found a combined measure of RR of quitting of 1.69 in a systematic review
of 12 clinical trials assessing the effectiveness of mobile phone-based
interventions. In a meta-analysis, Chen et al.’™® concluded that interventions
based on internet, computer programs, mobile phones, or other electronic forms,
increase the likelihood of cessation compared to no intervention or the use of
generic self-help material. However, these systematic reviews assess the overall
effectiveness of all types of interventions based on mobile phones (text
messages and telephone counselling, internet-based programs, and Multimedia
Message Service technology), allowing the simultaneous use of other strategies
for smoking cessation at the time of patient randomization; in contrast, our study
focused on isolating the effectiveness of text messaging. Further, in our study we
only included smokers who were not on any drug treatment for smoking cessation
at the time of recruitment, although 19 of them (9 in the intervention group and
10 controls) requested drug treatment at some point; nevertheless, only 5
stopped smoking, 4 in the intervention group and 1 control patient, and this
supports our hypothesis of the effectiveness of text messages as a single

adjuvant to counselling.

A clinical trial assessing the efficacy of a text message-based intervention versus
self-help pamphlets for smoking cessation in 179 adolescent smokers 2 found
significant differences in the rates of smoking reduction (66 vs. 35% in controls),

although cessation rates were not reported.

With regards to the secondary endpoints of this study, the degree of nicotine
dependence was the only prognostic variable considered that was found to be
associated with the primary endpoint. In fact, dropout rates were higher among

people with a lower degree of dependence. Similar trends have been found by
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other groups 3'-33, nicotine dependence having been identified as a predictor of

success in smoking cessation programs.

As previously discussed, the main limitation of our study was the lack of blinding
to the intervention, meaning that its effect might be over- or underestimated, and
resulting in information bias. However, given the nature of the intervention,

blinding was not feasible 34.

The rate of losses to follow-up was very high (more than 50% at 6 months),
despite having scheduled only a small number of appointments. In total, 148
participants (46.25%) completed the 6 months of follow-up (78 in the intervention
group and 70 controls). The main explanation may be the type of recruitment,
patients being first contacted through a written letter from their primary care
doctor, and later a telephone call from the nurse running the study inviting them
to an appointment, and this approach may have led unmotivated patients to
participate. Another reason may be the nature of smoking cessation itself, the
first attempt being unsuccessful in most cases 3536 and the associated loss of
motivation may reduce rates of attendance to appointments among patients who

do not manage to stop smoking.

Another important limitation of this study is the half-life of CO in the body, which
is around 5 hours, meaning that in 24 hours nearly all CO is cleared from the
body. This may lead to false negatives if patients have gone a whole day without
smoking. On the other hand, this problem applies to both groups, and hence,
should not have affected the results.

Despite the aforementioned limitations, our study has also some strengths as a
very acceptable sample size and a long-term follow-up, issues that were
identified as limitations of other clinical trials, in a systematic review of mHealth

interventions for smoking cessation programs in 2014 37. For all the aforesaid, we
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can conclude that a smoking cessation program based on text messages to
motivate patients and reinforce advice previously provided in face-to-face
appointments is effective as an adjuvant to health advice, the level of satisfaction
among patients being high in relation to the number and frequency of messages

received, as well as their content.

We recommend wider use of this type of intervention in primary care, given its
cost-effectiveness, and also the development of tailored combined strategies for
patients with higher levels of nicotine dependence aiming to improve success

rates in this population.
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Articulo 2

Cost-effectiveness analysis of text messaging to

support health advice for smoking cessation

Cost effectiveness and Resources allocation (submitted)
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Abstract

Introduction: Smoking in one of the most serious public health problems. It is
well known that it constitutes a major risk factor for chronic diseases and the
leading cause of preventable death worldwide. Due to high prevalence of
smokers, new cost-effective strategies seeking to increase smoking cessation

rates are needed.

Methods: We performed a cost-effectiveness analysis comparing two
treatments: health advice provided by general practitioners and nurses in primary
care, and health advice reinforced by sending motivational text messages to
patients’ mobile phones. A Markov model was used in which patients transitioned
between three mutually exclusive health states (smoker, former smoker and
dead) after 6-month cycles. We calculated the cost-effectiveness ratio associated
with the sending of motivational messages throughout a patient’s life. Health care
and society perspectives (separately) was adopted. Costs taken into account
were direct health care costs and direct health care cost and costs for lost
productivity, respectively. Additionally, deterministic sensitivity analysis was
performed modifying the probability of smoking cessation, and age of starting

program with each option.
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Results: Sending of text messages as a tool to support health advice was found
to be cost-effective as it was associated with increases in costs of €7.4 and
€1,327 per QALY gained for men and women respectively from a healthcare
perspective, significantly far from the published cost-effectiveness threshold.

From a societal perspective, the combined programmed was dominant.

Conclusions: Sending text messages is a cost-effective approach. These
findings support the implantation of the combined program across primary care

health centers.

Keywords

Smoking cessation, Costs and cost analysis, Cost of lliness, Quality-Adjusted Life

Years, Text messaging.
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Introduction

Smoking in one of the most serious public health problems . It is well known that
it constitutes a major risk factor for chronic diseases and the leading cause of
preventable death worldwide 2. In Spain, according to the 12th Survey on Alcohol
and other Drugs (EDADES), 34% of people between 15 and 64 years old admit
to smoking on a daily basis in the past month, which represents an increased rate
compared with rates (30 and 31%) from previous surveys (2011, 2013 and 2015)
3. Smoking is associated with higher healthcare costs, with an estimation of
€864.64/year in smokers versus €474.71/year in non-smokers according to a

study by the Spanish Society of Pulmonology and Thoracic Surgery 4.

Currently, there are various different treatments for smoking cessation, including
more or less intensive interventions based on motivational advice,
pharmacological therapy and group-based programs, with variable success rates
depending on the therapy used °. Interestingly, some patients decide to quit
smoking without any support, with success rates varying from 3 to 8% after 6
months &7, The provision of health advice is considered one of the most cost-
effective interventions for the treatment of smoking 8 However, changes
stimulated by such advice do not last over time ° and hence, there is a need to
establish approaches for reinforcement, including the use of information and
communication technologies, and specifically mHealth (health through mobile
technologies) for which there is evidence in the treatment of smoking. Whittaker
0et al. calculated a pooled risk ratio of text messaging reinforcement for smoking
cessation of 1.83 (94% Cl 1.54-2.19) as a measure of effectiveness based on six

clinical trials, being their results similar to those reported by other research groups

11,12

We carried out a randomized clinical trial to assess the effectiveness of a

combined program SMSalud® that included sending motivational messages by
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mobile phone to smoker people who sought help from primary health
professionals. This intervention sought to provide reinforcement health advice
provided in the primary care health professional consultation room. Our results
showed a rate of smoking cessation similar to that obtained by other research
groups (smoking cessation rate of 24% versus 12% with usual practice at 6
months and 16.25% versus 5.6% at 12 months) 3. Further, with the deployment
of mobile networks in the nineteen-eighties, the use of mobile phones has grown
exponentially. The International Telecommunications Union estimated that by the
end of 2015 there would be 7 bilion mobile phones across the world,
corresponding to a penetrance of 97% 4, and their increasingly widespread use

makes these devices ever more useful tools in healthcare.

Assuming that mobile phones are useful tools in healthcare, it seems reasonable
to explore strategies focused on using mobile technology to improve smoking
cessation. Although the combined program SMSalud® has shown to be effective
as a tool to reinforce health advice provide by primary care health professionals,
and the results of Guerriero 15 et al. suggest that it would be a cost-effective tool,
there is a need for specific economic assessment prior its implementation in the
primary care setting. Taking all this into consideration, the main objective of the
present article was to assess whether the use of text messages as a support tool
for health advice is a cost-effective strategy in smoking cessation programs in
primary care. To address this hypothesis, a Markov model in which patients
transitioned between three mutually exclusive health states (smoker, non-smoker
and dead) after 6-month cycles was used with the aim of estimating the costs and

clinical outcomes from the start of the intervention until patient death.

67



68

eman ta zabal zazu

b+oaraba Lty

osasun ikerketa institutua Uniyersidad EU§kaI Herriko
instituto de investigacién sanitaria del Pais Vasco  Unibertsitatea
Methods

We carried out a cost-effectiveness study comparing two treatment options: a)
Usual clinical practice carried out in primary care health centers- health advice
provided by general practitioners o nurses responsible for smoking cessation
management (verbal and written information on the benefits of not smoking and
recommended changes in eating habits) '3, and b) the same health advice
complemented by the sending of motivational and supportive messages to the
patient’s mobile phone during the 6 months the program lasted (combined
program). Health advice was provided repeatedly (at 7 days, 4, 12 weeks and at

6 months since the quitting day). In both cases, the treatment lasted 6 months.

Patients on the combined program received two automatically-generated text
messages a day (one in the morning and one in the evening) for the first 5 weeks
and three messages a week from weeks 6 to 26. At 26th week, the program
finished. The messages were motivational in intent, to encourage patients in their
efforts to stop smoking, and also provided information about the health-related
risks of smoking. Patients could also request supportive messages from the
system in moments of relapse or anxiety. For this, they had to send a message

free of charge with the word “anxiety” or “relapse” to a given phone number 13,

Model

We performed a cost-effectiveness analysis to calculate the incremental cost-
effectiveness ratio (ICER), which is a measure that compares differences in costs
and differences in effectiveness between the options considered. The study was
based on the aforementioned clinical trial in which we assessed the effectiveness
of the combined program, SMSalud®, comparing it with health advice alone.
Patients were randomly allocated to receive one of the two interventions for 26

weeks 13.
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To estimate the costs and clinical outcomes from the start of the intervention until
patient death, we used a Markov model that has been used previously in
economic assessments 1% 16.17. This Markov model consists of three mutually
exclusive health states (smoker, former smoker and dead), to simulate the
process of smoking cessation in a hypothetical cohort of 1000 smokers aged 16
years old or above. Specifically, we opted for a model with cycles of 6 months, in
which patients’ transition between the three health states, with transition
probabilities differing as a function of time, age and sex (Figure 1). All patients
started the model in the smoker state, and in the first cycle, could then stop
smoking, continue smoking or die. From the second cycle onwards, patients
could continue to not smoke, continue to smoke, start smoking again or die.

Additionally, both smokers and former smokers could develop smoking-related
diseases (myocardial infarction, stroke, heart disease, chronic obstructive
pulmonary disease or lung cancer), with different probabilities as a function of
age and gender. For calculating the incremental cost associated with the
reinforcement provided through mobile text messaging, life years gained (LYGs)
and quality-adjusted life years (QALYs), the time horizon was set to be the
patient’s entire life. This time frame allowed us to include both the health impact
and all the costs associated with smoking over a patient’s life and thus explore

the reduction in costs due to the use of reinforcing text messaging.
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Figure 1

n n

Former
smoker
Myocardial infarction, \ / Myocardial infarction,
Heart disease, Heart disease,
Chronic obstructive Chronic obstructive
pulmonary disease Dead pulmonary disease
Stroke Stroke
Lung cancer Lung cancer

A discount rate of 3% was used for updating future costs and effectiveness. This
discount rate is widely used in long-term cost-effectiveness studies 820, The
analysis was conducted from a health system perspective including all the costs
related to the intervention provided and a societal perspective including the costs
due to loss of productivity caused by sick leave associated with the five diseases

most strongly associated with smoking.

Probabilities

The probabilities of smoking cessation and relapse used in this cost-effectiveness
study are taken from our previous clinical trial '3 in 320 smoking patients. In this
clinical trial, 24% (95% CI 17.72-31%) of patients who received reinforcement
messages stopped smoking after 6 months, compared to 12% (95% CI 6.86%-
16.88%) of patients assigned to health advice alone, not founding statistically
significant differences in success rates between men and women. The rates of
relapse were 33% and 53% in the groups receiving health advice plus

reinforcement messages and health advice alone respectively (Table 1).



eman ta zabal zazu

b+oaraba ity

osasun ikerketa institutua Universidad Euskal Herriko
instituto de investigacién sanitaria del Pais Vasco  Unibertsitatea

We assumed an annual rate of relapse of 10% 2, based on a meta-analysis of
clinical trials and prospective studies, and a rate of smoking cessation of 2% 22,
regardless of the therapy used, age and gender, from the second cessation
attempt onwards, this figure also having been used in previous studies 5. We
also assumed that each patient could make two attempts at quitting smoking

each year, in line with data from the Spanish National Health Survey 23 (Table 1).

In the absence of valid data from the Spanish population on mortality rates by
age and smoking habits, we used figures for the British population by age and
smoking habits (smoker, former smoker), calculated in 1994 by Doll 24 et al.
However, before their inclusion in the model, we calibrated these rates seeking

to reproduce mortality rates in men and women in the Spanish population.

To calculate the number of smokers and former smokers who might develop a
smoking-related disease in each cycle, we mulitiplied the number of
smokers/former smokers in each cycle by the incidence of each disease by age
and gender (when such disaggregated data were available) (table 1) 25-28 and the
excess risk of developing each disease in the case of smokers and former

smokers (table 1) 29-31;

Disease incidence = (Disease incidence in former smokers * Number of

former smokers) + (Disease incidence in smokers * Number of smokers)

Similarly, we calculated the prevalence of each disease as a function of smoking

status:

Disease prevalence = (Disease prevalence in smokers * Prevalence of
smokers) +

(Disease prevalence in former smokers * Prevalence of former smokers)
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The data on prevalence (Table 1) of the different diseases considered were taken
from the study by Flack '®et al. on interventions for smoking cessation. According
to this study, the prevalence rates increased with age and differed as a function

of gender.

Table 1. Data entered into the model

Inputs Source
Mortality By smoking status (smoker, former 24
smoker)
Prevalence of smoking- Myocardial infarction 16

related diseases: Heart disease
Chronic obstructive pulmonary disease

Lung cancer

Stroke
Incidence of smoking- Myocardial infarction 28
related diseases: Heart disease 28
Chronic obstructive pulmonary disease 25,26
Lung cancer 27
Stroke 28
Risk ratio of developing Lung cancer
smoking-related diseases Smokers Male 8.78/Female 7.48 29
Former smokers Male 3.01/Female 2.82 29

Myocardial infarction

Smokers 4.21 31
Former smokers 1.47 31
Chronic obstructive pulmonary disease

Smokers 3.51 30
Former smokers 2.35 30

Heart disease

Smokers 4.22 29
Former smokers 1.51 29
Stroke

Smokers 2.58 30
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Former smokers 1.34 30
Smoking cessation
At first cycle Combined program 0.24375 13
Health advice alone 0.11875 13
Combined program 0.02 22
After the first cycle Health advice alone 0.02
Relapse
After the first cycle Combined program 0.333 13
Health advice alone 0.5264 13
After the second cycle Combined program 0.10 21
Health advice alone 0.10 21
Number of attempts at
smoking cessation 2 2
Utilities Smoker with no comorbidities 0.75 34
Former smoker with no comorbidities 0.78 34
Smoking-related diseases Calculated for 32,33
different age ranges
from
Days of sick leave due to ~ Days of sick leave in smokers (per 11 4
smoking -related diseases  year)
Days of sick in former smokers 7
(per year)
Percentage in Men
employment 16-24 years 41.06% 45
25-34 years 91.63%
35-44 years 94.05%
45-54 years 90.41%
>55 years 28.01%
Women
16-24 years 37.23% 45
25-34 years 86.64%
35-44 years 84.38%
45-54 years 75.65%
>55 years 18.07%
Hourly earnings Men €15.90 45
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Women €13.60
Monthly agreed working Men 155h 45
hours by type of contract Women 155h
Utilities

The values for health-related quality of life (table 1) of the five smoking-related
diseases in healthy population and the corresponding decrease associated with
myocardial infarction, stroke, chronic obstructive pulmonary disease, and heart
disease were taken from the 2011-2012 Spanish National Health Survey,
disaggregated by age and sex, and assessed using the EuroQol 5D-5L 32, In the
case of lung cancer, the decrease of health-related quality of life was assessed
using the results of Trippoli 33 et al. Further, the data on the quality of life of
smokers and former smokers with no comorbidities were obtained from a study
by Tillmann 34 et al., conducted in 1997. As in previous studies, when patients

had more than one comorbidity, we applied the lowest utility value .

Costs

In the cost analysis from a healthcare perspective, we only include direct
healthcare costs related to the intervention administered (cost of the text
messaging, cost of the messages sent, and costs associated with the visits to
health professionals) and related to the smoking related diseases-SRD) 35. All the
costs (Table 2) are expressed in euro for 2018, corresponding inflation rates

being applied for each year.
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COMBINED PROGRAM HEALTH ADVICE

Costs of each option/patient €187.90 €166.95
Cost of general practitioner appointment (2018 €58x4 €58 x4
portfolio of services of the Basque Health Service)

Cost of nurse appointment (2018 portfolio of €24x1 €24 x1
services of the Basque Health Service)

Cost of nurse phone consultation (2018 portfolio of €12x4 €12x4
services of the Basque Health Service)

Cost of the text messaging program €17,385.27*

Cost of the messages sent €3,127.85*

Cost of two CO monitors and mouthpiece €1,891.5**

Program logo €431.5%

Annual costs of the treatments of smoking-related

diseases

Incidence-related costs

Lung cancer €13,206 38
Stroke €5,759.50 39
Myocardial infarction €12,987 29
Chronic obstructive pulmonary disease €1,672 37
Heart disease €8,578 38
Prevalence-related costs
Lung cancer €13,206 38
Stroke €3,596.60 39
Myocardial infarction €3,046 29
Chronic obstructive pulmonary disease €1,672 37
Heart disease €685 38
Training costs for the combined program €1,900

* For calculating the costs per patient, the total amount for each item was divided by the total number of

patients in each group (1000).

** For calculating the costs per patient, the total amount for each item was divided by the total number of

patients in each group (2000).
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Regarding the analysis from the social perspective, we assumed the direct

healthcare costs specified in the previous paragraph and also losses of
productivity due to SRD (Table 2) 36-41, We estimated the disease-related loss of
productivity as the reduction in productivity of a worker who is ill or unable to
work. Further, for calculating the loss of productivity due to sick leave, we
considered the percentage of male and female smokers and former smokers in
work, the hourly earnings for men and women, and the mean number of monthly
agreed working hours for men and women, all these data being obtained from

the Spanish National Statistics Institute 2.

In order to estimate indirect costs and transform them into monetary units, we
used the human capital approach 4345, This approach converts life years into
monetary equivalents considering the mean gross income of each worker. The
method is based on the hypothesis that the value of the lost production is
equivalent to the wage associated with obtaining the aforementioned production.
That is, a day off work represents a loss of production equal to the wage for that
same day worked 46. With this methodology, a single wage, often the mean or the
minimum, is applied to all analyzed patients. Interestingly, a study published by
Suarez-Bonel # et al. demonstrated that smokers and non-smokers were on sick
leave for an average of 11 days and 7 days a year, respectively. All the

parameters entered into the model are listed in table 1.

Model validation

The model was validated internally and externally. For the former, we followed all
the recommendations of Halpern 46 et al. and Nuijten 47 et al. In addition,
according to McCabe 48 et al., the results of the model can only be properly
validated in one way, that is, by comparing the modelled estimates with the values

obtained in real life, which could be called predictive validity. To address this, we
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calculated the life expectancy of men and women at different ages based on our
model and compared it with the figures provided by the Spanish National
Statistics Institute (real data). For the external validation, we used the LYGs
thanks to smoking cessation at different ages and the life years lost due to
smoking at 40 years of age, comparing the results with those of Ozasa 4% et al. In

this particular case we considered a utility of 1 and a discount of 0.

The life expectancy estimated from our model is very similar to the data provided
by the Spanish National Statistics Institute for different ages (Table 3). The results
of the external validation are shown in tables 4 and 5. Smoking cessation at an
age = 40 or < 50 years old translates to 4.2 and 3.9 LYGs, respectively, being
these results similar to those of Ozasa #° et al. At older ages, the differences
between Ozasa “° et al. and our group increase slightly. In addition, the life
expectancy values calculated from our model and from that of Ozasa #° et al., as
a function of smoking status and gender, at the age of 40 years old, are very
similar, finding the largest difference in the case of smoking men (2.7 years)

whereas the smallest difference in non-smoking men (0.1 years).

Table 3. INTERNAL validation of the model with the life expectancy for the Spanish population

PATIENT LIFE EXPECTANCY FOR 2018 (YEARS)

(data from the Spanish National Statistics Institute) MODEL
Age Men
16 years 64.77 64.77
30 years 51.03 51.7
50 years 31.86 31.02
Women
16 years 70.11 69.6
30 years 56.24 56.34
50 years 36.76 37.4
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Table 4. EXTERNAL validation. Years of life gained after smoking cessation at different ages

Sex Age at smoking Years of life gained
cessation
according to our model according to Ozasa et al*
(years)
(years) (years)

Male 40 42 4.8

50 3.9 3.9

60 33 1.6

Table 5. EXTERNAL validation. Life expectancy (years) as a function of smoking status at 40 years old

Smoking status Age Men Women
Our model Ozasa et al. Our model Ozasa et al.
Former smokers 40.03 40.8 44.2 42.4
Smokers 35.8 38.5 39.8 42.1
40 years
Non smokers 42.3 42.4 46.5 46.1
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Deterministic sensitivity analysis

We performed a univariate deterministic sensitivity analysis to assess the change
in ICER as a function of the changes in the effectiveness values of the combined
program or the motivational advice alone, and the age of starting program (50
years). The effectiveness values for the combined program used to perform the
sensitivity analysis lie within the 95% confidence Interval (17.71%-31%) as did
the corresponding values for treatment effectiveness of motivational advice alone
(6.86%-16.88%).

Results

The increase in costs associated with mobile phone messaging at 6 months for
a cohort of 1,000 smoking patients was €22,850. The latter was associated with
a 52% increase in the number of people quitting smoking (244 versus 119), which
translates to an additional cost of €183 per patient quitting. At the end of their
lives, the mean LYG and QALYs were 0.08 and 0.22 years per male former

smoker and 0.06 and 0.20 years per female former smoker respectively.

From a healthcare perspective, the increase in costs through the entire life of
patients was €7.4 and €1,327 per QALY gained for men and women,
respectively. From the social perspective, the alternative treatment was
dominant, with savings of €5,398 and €3,290 per QALY gained for men and

women respectively (Table 6).

A deterministic sensitivity analysis was performed to assess whether the results
were maintained when certain variables were modified. Table 7 shows that as
the difference in the probability of quitting smoking between the combined

program and health advice alone increases, both QALYs gained and ICER
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increase. Table 8 shows that increasing the age of smoking cessation, more

savings are generated for the system.

Table 6. Results of the cost-effectiveness analysis. Base case

Societal perspective

Healthcare perspective
Combined program Health advice alone Difference between the options Combined program Health advice alone Difference between the options
Mean Mean Mean Mean Mean Mean Mean
costs QALYs costs QALYs ACost A ICER Mean costs QALYs costs QALYs ACost A ICER
€ © €) QALYs €/QALY €) €) € QALYs €/QALY
-5,398
Man 2,566 20.61 2,565.80 20.39 199.93*  27.07* 740 22,01 20.61 22,16 20.59 -146,178*  27.07*  (DOMINANT)
-3,290
Woman 1,888 20.98 1,855 20.96 33333*  25.10% 1,327 16.829 20.98 16,912 2096 -82,632.81* 25.12*  (DOMINANT)
*Cost and QALY increase for a hypothetical cohort of 1000 patients
Table 7. Results of the cost-effectiveness analysis. Univariate sensitivity analysis. Changing the probability
of smoking cessation
Assumption modified
COMBINED PROGRAMME HEALTH ADVICE ALONE
Probability of smoking 0.1772 0.24375 0.3103 0.0686 0.11875 0.1688
cessation
Men Women Men Women Men Women Men Women Men Women Men Women
ICER (€/QALYs)
Healthcare perspective 115 2,426 7 1,327 -36 888 -20 1,046 7 -1,327 51 1,782
Societal perspective -5,312 -2,245 -5,398 -3,290 -5,432 -3,707 -5,409 -3,548 -5,398 -3,290 -5,404 -2,281

* Cost and QALYs increase for a hypothetical cohort of 1000 patients
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Table 8. Results of the cost-effectiveness analysis. Univariate sensitivity analysis. Changing the age of

smoking cessation

Healthcare perspective Societal perspective
ICER (€/QUALYYS)
Men -2,785 -7,591.81
Women -796.27 -4,351.31

Discussion

This economic assessment shows that the use of text messaging as a tool to
support health advice is cost-effective, given that it leads to health benefits and
reduces costs. From the healthcare perspective, the ICER is far below the
threshold of €22,000 calculated for the Spanish health system %°. The ICER
regarding the use of the combined program for smoking cessation compared to
usual practice represents an increase in costs of €1,327 and €7.4 for each QALY

gained for women and men, respectively.

Considering a social perspective, the combined program is an alternative that
results in savings of €5,398 and €3,290 per QALY gained for men and women
respectively. These saving costs are related to the fact that former smokers have
less risk of suffering from SRD. This entails fewer work leaves, thus generates

savings costs from society perspective.

It is more cost-effective in men as they are at greater risk of developing disorders
related to smoking than women, and proportionally, the benefits of smoking
cessation translate to a greater reduction in the risk of developing common
smoking-related diseases in men. These benefits of the program are maintained

when we modify the assumptions in the different sensitivity analyses carried out.

81



82

eman ta zabal zazu

b+oaraba Lty

osasun ikerketa institutua Universidad Euskal Herriko
instituto de investigacién sanitaria del Pais Vasco  Unibertsitatea

The design selected in the present study aimed to maximize the validity of the
results. In particular, a Markov model was chosen as the nature of the process
under study is chronic with health states changing over time and associated with
events due to risk exposure 7. The recommendations of Halpern 46 et al. and
Nuijten 47 et al. for selecting the data to input to the model in terms of costs,
effectiveness and probability of smoking were followed. In addition, effectiveness
data was selected from a clinical trial carried out by our research team 3. Last
but not least, data on costs for smoking-related diseases for the Spanish
population, when available, and utility data for these diseases were obtained from

the Spanish population.

Nonetheless, there are several limitations when interpreting the results of this
study. First, the mortality rates were taken from the data of Doll 24 et al. for the
British population corrected for smoking status, as we did not have access to
adjusted rates for the Spanish population. On the other hand, we calibrated these
rates to reproduce the mortality rates for men and women in the Spanish
population, assuming a risk that is proportional to the baseline risk for former
smokers and smokers. Second, as with previous economic assessments, this
study may potentially underestimate the benefits of reinforcement through text
messaging as a tool to support health advice for smoking cessation, since it does
not assume the effects of passive smoking reduction or other less common
smoking-related diseases 2. As a consequence, the study may also
underestimate the potential savings associated with the intervention, as it does
not take into account the costs of treatment of these smoking-related health
problems. Third, our study was based on mean costs of the diseases most
commonly associated with smoking, these figures varying with disease severity.
Fourth, due to the lack of valid data on incidence of smoking related diseases

(SRD) for Spanish smoker population, data on incidence of SRD come from
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different countries, but at least, all data on Incidence come from European

Community Countries.

Despite these limitations, results from the present study come along with those
reported by others: 0.3 LYG and 0.5 QALY for former smokers 15, 0.069 QALYs
for former smokers ®' and 0.10 QALYs for former smokers 2.

These results are also consistent with previous economic assessments showing
that smoking cessation interventions using mobile phones are cost saving 1% %3

and cost effective %4.

Interestingly, the program studied herein becomes more cost effective as we
increase the age at initiation of the intervention, given that it increases the
probability of developing a smoking-related disease and the benefit of smoking
cessation is greater, as found by Guerriero 5 et al. with larger savings the older

the age of the study subgroup.

The numbers of LYG related to smoking cessation obtained in our model are very
similar to those found by Ozasa #° et al. at the ages of 40 and 50 years old, with
the difference being greater above 60 years of age. A potential explanation for
this difference is that the non-smokers from the Ozasa cohort were less healthy,
that is, they may have had health problems that made them less likely to smoke,
and hence, the number of LYG as a result of smoking cessation was smaller in

this older age group.

The WHO Framework Convention on Tobacco Control (FCTC) % proposed a
series of measures for the prevention and control of non-communicable disease.
With the combined program our intention is to reinforce the measure (O) Offer, to
help to quit tobacco use. The 2018 International Conference on Tobacco Control,
held in Madrid, 14-16 June 2018, concluded that the measures that should be
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adopted by public authorities in Spain with regards to Article 14 of the FCTC
(Demand reduction measures concerning tobacco dependence and cessation)
include facilitating access by smokers to health professionals trained in managing
smoking treatments and fund clinical, behavioral and pharmacological

interventions proven to be effective and safe in the treatment of smoking.

The present study clearly shows that the use of motivational messaging as a tool
to support health advice provided by primary health care professionals is a cost-
effective strategy from the healthcare perspective, and a dominant strategy from
the societal perspective, and hence, following the recommendations of this
aforementioned conference, such a strategy should be adopted. Notably, the
National Institute for Health and Care Excellence has recently included the use
of text messaging as an effective tool for smoking cessation in its

recommendations °6.

The potential transfer of this program to primary care clinical practice is feasible
given the low associated costs. It is estimated that at least 70% of the population
seek medical attention through their general practitioner at least once a year, and
smokers do so more often than non-smokers. Thus, primary care provides a great
opportunity to introduce and promote our program 5. As we have mentioned
above, our proposal seeks to address one of the measures cited in the WHO
Framework Convention. Nonetheless, in the reduction of smoking, we should
also address the other measures proposed in this convention, as well as the
Spanish regulations regarding the sale, supply, consumption and advertising of

tobacco products.

On the other hand, our program can be easily converted into a mobile application
which does not require any payment for messages. Furthermore, assuming the

increasing use of mobile phones in the population, such a mobile app could have
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deep penetration in the society, however this would require an assessment of its

effectiveness.
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Abstract

Introduction: Tobacco is the leading cause of preventable mortality. The use of
mobile phones has grown exponentially, becoming a powerful tool to be used in

health care.

Methods: In order to assess the effectiveness of mobile phones to quit smoking,
we have carried out a systematic review and meta-analysis of randomized clinical
trials evaluating interventions based on mobile applications for smartphones
against other types of therapy that were not a smaller version of the same
application. To address this, a bibliographic search was carried out in MEDLINE,
EMBASE and COCHRANE LIBRARY. To obtain the combined effect, the relative
risk and the 95% confidence interval were used. A heterogeneity and sensitivity

analysis were carried out as well.

Results: A total of 9 studies were identified, but 5 of them were discarded.
Qualitative review was performed with four selected studies, but quantitative
analysis was carried out with three of them, given the impossibility of calculating
the RR in the study by Peiris et al. (32). After combining the results, a RR of 0.871
[0.543-1.3] was calculated comparing the effectiveness of mobile applications
versus others type of interventions. This measure was robust, as showed in

sensitivity analysis.

Discussion: According to the results, it cannot be concluded that apps are more
effective for quitting tobacco. There are very few clinical trials published
evaluating the effectiveness of mobile applications compared to other
alternatives. Several clinical trials are still in progress, therefore the results have

not been included in the present meta-analysis.
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Introduction

Tobacco is the leading cause of preventable mortality 122 and one of the biggest
threats to public health. It kills at least 8 million people a year, of which more than
7 million are direct consumers and around 1.2 million are non-smokers exposed
to the smoke of others. Unfortunately, reducing smoking consumption is not
enough. In those smokers who reduce their consumption by more than 50%, the
risk of mortality from all causes is similar to those who continue smoking 4. In
addition, despite worldwide awareness campaigns about the risks of smoking,
not much people understand the specific health risks of inhalation. For example,
a study conducted in China in 2009 revealed that only 38% of smokers knew that
tobacco cause coronary heart disease, and only 27% knew that it provokes

strokes °.

Quitting smoking can be a particular challenge. According to a study, it can be
necessary up to 30 or more attempts to quit smoking €. Nicotine dependence is
a complex disorder. In fact, it has been observed that the greater the nicotinic
dependence, the lower probability of success 7, being the motivation one of the
main factors to quit the habit 8. As a consequence, development and optimization

of behavioral strategies to quit smoking are gaining relevance.

Behavioral support strategies increase the dropout rates °. In the last few years,
a wide range of platforms and strategies of behavioral therapy based on clinical-
patient health advice have been developed including the telephone line, text

messages, web-based interventions and mobile applications that can be used
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independently or as an adjuvant tool 0. Whittaker et al. published in 2016 a meta-
analysis of interventions based on mobile telephony to quit smoking that included
all the tools described above except mobile applications (apps). Results showed
a beneficial effect compared to usual clinical practice (RR 1.67; 95% CI 1.46-
1.90) "'. Other research studies have found similar results 1214, On the other
hand, applications to quit smoking have also been developed through mobile
phones, though data on this matter is still limited . In fact, data on the quality of
content and the effectiveness of the approach is still scarce 16-18, For instance, in
a recent systematic review, although authors identified almost 50 mobile
applications for smoking cessation, only a total of 4% had suitable scientific

support 19,

Since the launch of mobile networks in the 1980s, the use of mobile phones has
grown exponentially. The International Communications Union estimated that by
the end of 2015 there would be about 7 billion mobile phones worldwide, that is
a penetration of 97%, making these devices increasingly useful for healthcare 2°.
Indeed, numerous applications are now available to provide help with many
important tasks including information and time management, maintenance and
access to sanitary records, communications and consulting, reference and
information gathering, patient management and monitoring, clinical decision

making and medical education and training 22 23.

The use of health applications among mobile phone users has also increased
significantly. In a survey conducted in the United States, it was concluded that a
little over half (58.23%) of mobile phone users had downloaded a health-related
mobile app. These results were dependent on several factors such as the age
and educational level, with the age of app users being lower (OR 0.97; 95% CI
0.96-0.98) than that of non-users, and the higher educational level related to
higher app users (OR 1.12; 95% CI 1.01-1.24) 24, However, in another study
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evaluating the characteristics of users of mobile applications to quit smoking, it
was found that demographic characteristics such as age and education level are
not associated with the attitude towards the use of a tobacco cessation
application, but rather it depends on characteristics related to the content of the

application instead of the general characteristics of the users 5.

Assuming the wide penetration of mobile telephony and the use of health
applications by the population (3.2 billion downloads in 2016 26), we decided to
explore whether the use of smoking cessation applications is supported by
scientific evidence. To address this issue, a systematic review and meta-analysis
of randomized clinical trials evaluating interventions based on mobile applications

to quit smoking was carried out.

Material and methods

A bibliographic search was carried out in December 2019, in MEDLINE, EMBASE
and COCHRANE LIBRARY with the following search criteria: ("Mobile
Applications" [Mesh]) AND "Smoking Cessation" [Mesh]), filtering by type of study
Clinical Trial, Meta-Analysis, Randomized Controlled Trial, and Systematic
Reviews. No language restriction was applied. Given the lack of studies, we also

searched the web and searched for unpublished studies in clinical trials.

In this meta-analysis, we included randomized clinical trials evaluating the
effectiveness of a mobile application for smartphones to quit smoking against
other types of therapy that were not a smaller version of the same application
(SMS, computer or tablet websites, clinical practice, health advice on smoking).
The studies could be masked and not masked. The main variable evaluated was

smoking abstinence. The follow up period was between 3 and 6 months.
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Quality assessment of clinical trials

An evaluation of the risk of bias of the different studies included was carried out
using the tool developed by the Cochrane group. The latter is a domain-based
evaluation (random sequence generation of allocation, concealment of allocation,
blinding of participants and staff, blinding of outcome assessors, incomplete
outcome data, selective reporting of results, other biases) 2. Each domain will be
classified as high, medium or low risk of bias 27. All studies were included,

regardless of the risk of each one 27.

Heterogeneity Analysis

A heterogeneity analysis was performed to evaluate the variability among the
studies included in the meta-analysis. To address this, the statistical test Q
Dersimonian 28 and Laird was used. Due to low statistical power, the confidence
level was set at 90% 2°. The Q Dersimonian and Laird test were completed with
the graphics of Galbraith 30 and L’Abbé 3. 12 index was also calculated following

this equation:
[2=Q- gl/Q *100
It was considered an important heterogeneity if bigger than 50% 32.

Publication bias:

Possible publication bias was assessed using the Egger and Begg statistic and
two graphs (Funnel plot and Egger) were constructed. The confidence level set

for both tests was 95%.
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Pooled measured estimation:

Tobacco cessation was measured by the variable 30 days (30PP) or 7 days point
prevalence (7PP). To obtain the combined effect for all the studies included in
the meta-analysis, the relative risk (RR) and the 95% confidence interval were

used.

Sensitivity Analysis:

The influence of each study on the overall estimation of the effect and, therefore,
the robustness of the final measurement was studied. To address this, the meta-
analysis was repeated as many times as the number of the selected studies,

skipping one of the studies each time while combining the remaining ones.

Results

A total of 9 studies were identified for this meta-analysis. After a more thorough
review of the identified studies, 5 of them were discarded. In fact, 4 of them
compared different versions of the same application (one more extensive version
and another much smaller), and 1 was not a clinical trial but a cross-sectional
study evaluating the characteristics of users of web-based programs or websites
for mobile (Figure 1). The characteristics of the 4 studies selected are
summarized in Table 1 3336, Qualitative analysis was performed with 4 studies,
but the quantitative analysis was only carried out with the studies of Buller 3 et
al., Danaher 34 al., and Baskerville 36 et al., given the impossibility of calculating
the RR in the study by Peiris 33 et al.
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Figure 1. PRISMA 2009 Flow Diagram
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Authors Title Sample Intervention and Main Results
comparator variables
and follow
up
Buller et Randomized Trial | Young adult This study compares | 12 weeks, RED Q MOBILE
al. (35) of a Smartphone smokers 18-30 a mobile application | continuous 16% (5-26%)
Mobile Application | years old (n=102) (REQ-Mobile) (n=51) | abstinence ONQ
Compared to Text with text messaging | (intentionto | 27% (15-40%)
Messaging to 58-66% of them to support smoking treat
Support Smoking were planning to cessation (onQ) analysis) p=0.15
Cessation quit smoking (n=51)
Peiris et A Smartphone App | Current Aboriginal | The intervention was | Self-reported | INTERVENTION
al. (33) to Assist Smoking | smokers (>16 a multifaceted continuous GROUP
Cessation Among | years old; mean + | Android or iOS app | smoking 0 (0%)
Aboriginal SD 42 + 14) comprising a abstinence,
Australians: years), who were personalized profile | n (%) at 4 CONTROL
Findings From a willing to make a and quit plan, text weeks and 6 | GROUP
Pilot Randomized | quit attempt in the | and in-app months visit | 0 (0%)
Controlled Trial next month motivational
messages. (n=22).
The majority of The comparator was
patients were usual cessation
smokers of less support services
than 20 (24)
cigarettes/day
Danaher Qutcomes and 1271 smokers (age | Patients were Point 3 months:
et al. (34) | Device Usage for = 18 years; mean = | randomly assigned prevalence MOBILEQUIT:
fully automated SD 42,9 (12,3) to MobileQuit (n= self-reported | 131 (20.7%)
internet years) who wanted | 633)(designed for at3and 6 QUITONLINE:
interventions to quit in next 14 use in mobile months 73 (11.4%)
designed for a days phones) or (intentionto | p<0.001
smartphone or QuitOnline (n=638) treat
personal Patients were (designed for analysis) 6 months:
computer: the smokers = 5 nonmobile desktop MOBILEQUIT:
Mobile Quit cigarettes/day in or tablet computers) 156 (24.6%)
Smoking cessation | the previous 6 QUITONLINE:
randomized months 123 (19.3%)
controlled trial p=0.02
Baskerville | Effect of a Mobile 1599 young adult Patients were Self-reported
et al. (36) | Phone Intervention | smokers (aged 19 | randomized to one continuous CTC: 50 (6.9%)
on Quitting to 29 years) of two groups: abstinence
Smoking in a intending to quit an smartphone app | at the 6- OnRQ: 60
Young Adult smoking in the for smoking month (7.3%)
Population of next 30 days up cessation, Crush the | follow-up
Smokers: Crave (CTC) (intentionto | p=0.28
Randomized (n=820) and a self- treat
Controlled Trial help guide, On the analysis)
Road to Quitting
(OnRQ) (N=779)
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Risk assessment of bias:

The risk assessment of bias of each study is analyzed in figure 2. The main

characteristics of each study are described below:

The study of Peiris 33 et al.: 49 current Aboriginal smokers (>16 years old), who
were willing to make a quit attempt in the next month, and with access to an
iPhone or Android smartphone participated in the clinical trial. The intervention
consisted of a personalized profile and quit plan, text and in-app motivational
message. The comparator was usual cessation support services. Randomization
was conducted through a central computer-based randomization service,
therefore, we could think that the randomization sequence was kept hidden until
the moment of the assignment. Outcome analysis and data collection were
conducted blinded to treatment allocation, but authors do not mention anything
about patients.

The primary outcome was self-reported continuous smoking abstinence verified
by carbon monoxide breath testing at 6 months. Statistical analysis was not
carried out by intention to treat. Three people from intervention group were lost

in the follow up.

The study of Danaher 34 et al.: 1271 smokers (aged =18 years) who wanted to
quit were randomly assigned to (1) MobileQuit (designed for its use in mobile
devices) or (2) QuitOnline (designed for non-mobile desktop or tablet computers).
Inclusion criteria included smokers of 5 or more cigarettes/day for the previous 6
months and those who wanted to quit smoking in next 14 days. Participants
completed an internet-based registration procedure before being assigned to
condition, via a computer-generated randomization. We could expect that the
sequence of concealment was kept hidden until assignment moment. Authors do
not mention anything about blinding of participants, researchers and responsible

for statistical analysis. Statistical analysis was carried out both by intention to
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treat (participants who did not complete their assessments were considered to
be smokers) and by complete cases. The primary variable was 7 days point
prevalence at 3 and 6-month follow-up. The protocol was published in
clinicaltrials.org with the number NCT01952236.

The study of Buller et al. 35: this clinical trial included 102 adult smokers of 18-30
years old. Half of them were assigned to REQMobile, and the other half to onQ,
using an online randomization program. Patients were registered into the study
web site without revealing them to the investigators, but authors do not mention
anything about patients. The effect of treatment was analyzed by intention to treat
analysis. Patients lost to follow up were considered as smokers for statistical
analysis. In addition, the protocol of this clinical trial was not found. All smokers
were invited by e-mail to complete follow-up questionnaires online at 6 and 12
weeks for collecting self-reported smoking status. Quitting tobacco was measure
at 6 and 12 weeks as 30-day point-prevalence (30 PP). The latter is defined as

not smoking in the past 30 days.

The study of Baskerville %6 et al.: 1520 participants between 19 and 29 years old
were eligible if they were considering quitting smoking in the next 30 days. Those
referred to the study by a friend or a family member already participating in the
trial, were excluded to avoid possible contamination bias. Patients that met
inclusion criteria were randomly allocated to either the control or intervention arm,
receiving a computer-generated email confirming registration. Researchers, data
collectors, and participants were blinded to the group assignments. The protocol
was available before the study started, as the latter was registered in
clinicaltrials.org with the number CT01983150. The statistical analysis was
carried out by intention to treat. Follow-up was conducted at 3 and 6 months post
randomization. Quitting tobacco was measured with the self-reported 30-day

PPA from smoking at 3 and 6 months.
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Figure 2. Risk of bias
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Heterogeneity analysis:

According to the results of the Dersimonian and Laird test, there is statistical
heterogeneity among the studies included in the meta-analysis (p = 0.0021).
Similar results can be drawn from the graphs of Galbraith (Figure 3) and L’Abbé
(Figure 4). In the former, we can observe that 2 studies escaped from the
confidence bands, while in the latter, we observed that points were not over a
straight line. Despite the heterogeneity between studies, all of them were

maintained in the analysis. I?index was 83.8%.

Figure 3. Galbraith graphic
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Figure 4. L’Abbé graphic
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Publication bias:

The p value of the statistical tests performed was greater than 0.05, suggesting
a lack of publication bias. When analyzing the Funnel Plot and Egger graphs
(Figures 5 and 6), we realized that results do not come along with the statistical

tests. Thus, the lack of bias cannot be assumed.
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Figure 5. Funnel Plot (publication bias)
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Estimation of pooled measurement:

The results of the studies included in the meta-analysis have been combined
using a random effects mode given the existence of heterogeneity. After

combining the results, a total RR of 0.871 [0.543-1.397] was estimated (Table 2).

Table 2. Comparison of Smartphone app versus other intervention (routine practice, text
messaging app for computer or tablet)

Risk Ratio,
M-H, Random, Cl (95%)

Study (author, year) App intervention  Control group Weight Risk Ratio,

n/N n/N M-H, Random, Cl 95%
Buller at al. 2013 9/51 16/51 - 21.715% 0.563(0.274-1.539]
Peiris et al, 2019 0/24 0/22 - Not estimated
Danaher et al, 2015 156/632 123/638 S 40.109% 1.278(1.037-1.576]
Bruce et al, 2018 50/820 60/779 - 38.176% 0.746[0.570-0.975)
Total 95% CI

1525 1392 @ 100% 0.871[0.543-1.397)

02 04 06 08 1 12 14 16 1.8

Sensitivity analysis:

The study with the greatest influence on the meta-analysis is Danaher's one.
When this study was deleted, and the meta-analysis was repeated, the greatest
variation in the estimates of the overall effect was obtained. The estimated (RR)
decreased since a study with a beneficial effect of the intervention to be evaluated
was suppressed. The sensitivity analysis showed that the measurement is robust
as the direction of the effect does not change and the magnitude of the effect

does it minimally (table 3).
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Table 3. Sensitivity analysis

Risk Ratio Risk Ratio
Study omitted (author, year) M-H, Random, CI (95%) M-H, Random, CI (95%) Change percentage (%)
Buller at al, 2013 2870 o 0.983 [0.58-1.667] 12.62%
Danabher et al, 2015 1701 = 0.747 [0.538-1.037] -17.26%
Baskerville et al, 2018 1373 - 0.936 [0.434-2.019] 4.96%
Total 95% CI P 0.871 [0.543-1.397]
02 04 06 08 1 12 14 16 1.8 2

Discussion

After combining the results of the studies included in the meta-analysis, no
statistically significant differences are observed between the effectiveness of the
app as a tool to quit smoking and the rest of the therapeutic options evaluated.
Relative risk for smoking cessation using a mobile application for smartphones

versus other type of interventions was 0.871 [0.543-1.397].

Studies have been combined using a random effects model given the absence of
homogeneity among the included studies. This heterogeneity is not only
statistical, but also clinical, since the populations of the included studies are
different from each other. Furthermore, the interventions and follow-up periods
have not been exactly, the same for all studies. Indeed, Buller et al. did a
maximum follow-up of 12 weeks, while in the remaining studies it was 6 months.
In relation to the main variable, Danaher et al. measured the 7 days point
prevalence 34 whereas the remaining studies 3% 36 evaluated the 30 days point-

prevalence abstinence.
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Despite the limitations, the present meta-analysis study has several important
strengths. First, an analysis of the risk of bias of the 4 studies was carried out,
showing that the risk of bias in most domains is not high. Second, an analysis of
publication bias was performed, detecting that there is, indeed, a risk of
publication bias, due to recent boom of smartphone applications. Accordingly,
many ongoing studies will provide results and conclusions within 2-3 years 37-40,
a moment in which, a new meta-analysis study will be welcome. Third, the
sensitivity analysis showed the robustness of the measurement with the available
data, with no significant changes in the magnitude of the combined measurement
when repeating the meta-analysis by deleting a study each time. Fourth, no more
meta-analysis evaluating the effectiveness of the use of a mobile application
compared to other alternatives has been found in the literature. The only
exception is the study of Wittaker 1! et al. However, these authors performed
different meta-analysis depending on the type of intervention while our objective
was to compare the effectiveness of the use of a mobile application against any

existing intervention to quit smoking.

The Internet has revolutionized the computer and communications world like
nothing before. Indeed, new forms of technology have been generated in almost
all aspects of life (41). New mobile devices appeared on the market. As a
consequence, the number of downloads increased in parallel with the number of
mobile phone users. For example, only in Spain, it is estimated that 3.8 million
applications are downloaded every day. In fact, each smartphone has an average

of 39 applications “2.

We are facing a global new revolution in medicine. Almost 90% of the world's
population could benefit from the opportunities that mobile technologies

represent at a relatively low cost 43. A total of 36 % of all smartphone owners have
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mHealth apps on their devices. Interestingly, from all of those using apps, the

60 % uses mHealth apps in achieving health behavior goals 44.

According to the results presented herein, we are not able to claim that apps are
effective for quitting tobacco. As the boom in mobile applications has been very
recent, there are very few clinical trials that evaluate their effectiveness against
other types of smoking cessation interventions. Even though some studies with
protocols of clinical trials have been published to evaluate the effectiveness of
mobile applications compared to other alternatives 3639, the trials are still in
progress, and therefore the results have not been included in the meta-analysis.
In addition, as the adherence to smoking cessation treatment guidelines is
generally low, this may potentially have a negative impact on the apps’
effectiveness 4%. On the other hand, and focusing on the usefulness of health app
use, there are several patients’ features that make the difference. Person’s age
and education level are significantly related to mobile health app use. The young
and more highly educated people are more likely to use. Although gender is not
associated with general mobile health app use, men are more likely to use fitness
apps than women, and women are more likely to use nutrition, self-care, and
reproductive health apps 6. Last but not least, as it is well known that changes
promoted by health advice do not least over time (no more than six months), it
would be convenient to design clinical trials with follow-up periods longer of 6

months, at least of one year, to have a more suitable evaluation of the app 46.

On the other hand, in Buller’s 35 et al. clinical trial, where a mobile application
(RED-QMOBILE) was compared with a Short Message Service (onQ), the
effectiveness was greater with messages.

This has to make us think if the efforts we are investing in promoting the use of
mobile applications is justified, or we have to continue using tools that have

showed effectiveness until this moment 7.
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In summary, it is necessary to go deeper into the characteristics of each app and
into the features of potential users in order to try to maximize adherence and

Success.
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DISCUSION

La epidemia de tabaquismo es una de las mayores amenazas para la salud
publica que ha tenido que afrontar la humanidad y uno de los principales factores
de riesgo de morbi-mortalidad prevenibles, siendo la prevalencia en el continente
europeo la mayor del mundo (29%) (Figura 8); de ellos el 35,4% son mujeres,

también el mayor porcentaje a nivel mundial (79).

Porcentaje de fumadores
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Pacifico oriental pse)

Global pARA

Figura 8. Prevalencia de consumo de tabaco por region.
Fuente: OMS 2015.

Se estima que la mitad de los fumadores morira prematuramente debido a
enfermedades relacionadas con el tabaco (80). Ademas, la OMS estimé que el
12% de las defunciones de adultos de 30 afios 0 mas en todo el mundo eran
debidas al consumo de tabaco (79). El tabaco mata a mas de 8 millones de
personas al afio, de las cuales mas de 7 millones son consumidores directos y
alrededor de 1,2 millones son no fumadores expuestos al humo ajeno. Casi el
80% de los fumadores viven en paises con ingresos medianos o bajos, donde la

carga de morbimortalidad asociada a este producto es mas alta (81).
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El consumo de tabaco tiene un impacto econémico enorme que incluye los
elevados costos sanitarios de tratar las enfermedades que causa y la pérdida de

capital humano debida a su morbi-mortalidad (81).

El consumo de tabaco es uno de los cuatro factores de riesgo (junto con la
inactividad fisica, el uso nocivo del alcohol y las dietas no sanas) para el
desarrollo de enfermedades no transmisibles (ENT); enfermedades crénicas de
larga duracién con una progresion generalmente lenta. Entre ellas destacan: las
enfermedades cardiovasculares (por ejemplo, los infartos de miocardio o
accidentes cerebrovasculares); el cancer; las enfermedades respiratorias

cronicas (por ejemplo, la neumopatia obstructiva cronica o el asma) (82).

Segun datos del Instituto Nacional de Estadistica (INE), anualmente las
enfermedades cardiovasculares se cobran mas de 120.000 vidas, las
oncoldgicas mas de 112.000 y las respiratorias mas de 53.000 (83) (Figura 9),
en porcentaje, el grupo de enfermedades del sistema circulatorio es la primera
causa de muerte, con el 28,3% del total, seguida de los tumores, con el 26,4%
del total, y de las enfermedades del sistema respiratorio, con el 12,6%. Ademas,
un alto porcentaje de los costes sanitarios invertidos en sanidad fue
precisamente dedicado al manejo de este tipo de enfermedades (80%), tanto
directamente por las necesidades de atencion de la salud como indirectamente
por la pérdida de productividad (79). Ademas de cada 10 muertes por cancer de

trdquea, bronquios y pulmoén, 9 estan relacionadas con el tabaco (79).
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Figura 9. Principales causas de mortalidad. Fuente Instituto Nacional de Estadistica.
Fuente: Instituto Nacional de Estadistica. Datos 2017.

En relacion con las enfermedades respiratorias, enfermedades cardiovasculares
y céanceres, el abandono del tabaco tendria un efecto en la reduccién de la
mortalidad. En la figura 10 se puede observar la fraccion atribuible de riesgo que

se podria eliminar al dejar el habito (79).
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Figura 10. Fraccion atribuible de mortalidad debido a tabaco.
Fuente: WHO. WHO Office for Europe.
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En Espana la prevalencia de consumo de tabaco es también alta. El 23,95% de
la poblacién lo hace diariamente y el 3,01% lo hace de manera ocasional (84),
con grandes diferencias entre comunidades autbnomas como muestra la figura
11.

Figura 11. Prevalencia de consumo diario de tabaco en Esparia.
Fuente: Instituto Nacional de Estadistica.

Dejar de fumar es un proceso complicado influenciado por diferentes factores,
gue en ocasiones requiere de hasta 30 intentos (10). Las tasas de abstinencia
tabaquica también fluctian en funcion del tipo de terapia utilizada y pueden variar
desde 10% con consejo motivacional hasta un 33% con terapia farmacoldgica
(vareniclina). Sin embargo, hay que tener en cuenta que estos farmacos no estan
exentos de efectos secundarios, y que hay pacientes que evitan tomarlos, por lo
tanto, es necesario explorar diferentes estrategias que permitan aumentar estas
tasas de éxito o al menos igualarlas, y que se adapten a las expectativas y

preferencias de los pacientes.
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Desde el lanzamiento de las redes de telefonia mévil en la década de los 80, su
crecimiento ha sido exponencial, llegando a un nivel de penetracién en la
poblacién que ya ha superado el 100% (56). Esto nos permite utilizarlas con fines
muy distintos a su uso inicial; conectar personas. En estos momentos la telefonia
moévil se ha convertido en un gran aliado para muchos profesionales, entre los
que se encuentran los profesionales de la salud. La tecnologia mévil ha
cambiado la forma en que vivimos, trabajamos y nos comunicamos, y ha
permitido facilitar el acceso a la asistencia sanitaria para aumentar la calidad y
eficiencia de esta, y cuya misién es completar, en lugar de sustituir la asistencia

sanitaria tradicional (60).

Teniendo en cuenta todas estas consideraciones, la presente tesis doctoral se
ha centrado en explorar diferentes estrategias para abandonar el tabaco como
es el empleo de la telefonia movil como una herramienta adyuvante al papel del

profesional sanitario en consulta.

En un primer paso, se disefio un ensayo clinico aleatorio para evaluar la
efectividad del envio de mensajes de texto como herramienta adyuvante al
consejo motivacional proporcionado en consulta para dejar de fumar frente a
consejo motivacional Unicamente. La intervenciéon fue mas efectiva que la
practica habitual (consejo motivacional) a los 6 meses (24,4% frente al 11,9%) y
a los 12 meses (16,3% frente al 5,6%). El analisis multivariante arroj6 un Odds
Ratio de 2,329 (Tabla 1). También evaluamos la abstinencia tabaquica reportada
por el paciente a los 6 meses, encontrando mayores tasas en el grupo
intervenciéon que el grupo de control-practica habitual (25% frente al 10,6%). El
nivel de satisfaccidon fue alto en ambos grupos, sin diferencias significativas en

las calificaciones de ninguno de los items.
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Tabla 1. Pacientes que no fumaban a los 6 meses (test de CO negativo). Andlisis ajustado.

95% CI for the OR

B Sig. OR* Lower Upper
Intervention group 0.845 0.007 2.329 1.263 4.296
Mild-to-moderate or no dependence 1.103 0.000 3.013 1.661 5.466
Constant 0.574 0.013 1.775

CI = Confidence interval; OR = Odds ratio.

Los resultados de este estudio son similares a los de otros grupos de
investigacion. Whittaker y colaboradores, (52) encontraron una medida
combinada de RR de abandono del habito tabaquico de 1,69 en una revision
sistematica de 12 ensayos clinicos que evaluaban la efectividad de las
intervenciones basadas en los teléfonos méviles. En un meta-analisis, Chen y
colaboradores, (85) llegaron a la conclusién de que las intervenciones basadas
en internet, los programas informaticos, los teléfonos moéviles u otras formas
electrdnicas aumentan la probabilidad de abandono del habito en comparacion
con ninguna intervencién o el uso de material genérico de autoayuda. Sin
embargo, estas revisiones sistematicas evaluan la efectividad general de todos
los tipos de intervenciones basadas en teléfonos moéviles (mensajes de texto y
asesoramiento telefénico, programas basados en Internet y tecnologia de
servicio de mensajes multimedia), permitiendo el uso simultdneo de otras
estrategias para dejar de fumar en el momento de la asignacion aleatoria de los
pacientes; en cambio, nuestro estudio se centr6 en aislar la efectividad de los

mensajes de texto.

De entre todas las variables clinicas y demograficas evaluadas, la Unica que
estuvo relacionada con el abandono del tabaco fue la dependencia tabaquica,
por lo que se incluyd en el analisis multivariante. De hecho, las tasas de
abandono eran mas altas entre las personas con un menor grado de

dependencia. Otros grupos han encontrado resultados similares (44, 86, 87),
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habiéndose identificado la dependencia de la nicotina como un predictor del éxito

de los programas para dejar de fumar.

Como se ha discutido previamente, la principal limitacidon de nuestro estudio fue
la falta de cegamiento de la intervencion, lo que significa que podria conducir a
una sobre- o subestimacion efecto de la intervencion. Sin embargo, dada la

naturaleza de la intervencidn, el cegamiento no era factible (34).

El porcentaje de pérdidas en el seguimiento fue muy alto (mas del 50% a los 6
meses), a pesar de haber programado sélo un pequefio numero de citas. En
total, 148 participantes (46,25%) completaron los 6 meses de seguimiento (78
en el grupo de intervencidén y 70 en el de control). La explicacion principal puede
ser el tipo de reclutamiento, ya que primero se contactdé con los pacientes
mediante una carta escrita de su médico de atencién primaria y luego una
llamada telefénica de la enfermera que dirigia el estudio, invitandolos a
participar, y este enfoque puede haber llevado a pacientes desmotivados a
participar. Otra razdn puede ser la naturaleza del propio proceso de abandono
del tabaco, que es un proceso complicado que requiere en ocasiones hasta 30
intentos hasta alcanzar el éxito. La pérdida de motivacién que puede aparecer a
lo largo del proceso, puede reducir las tasas de asistencia a las citas entre los

pacientes que no consiguen dejar de fumar (88).

Sin embargo, a pesar de las limitaciones mencionadas, el ensayo clinico tiene
también algunos puntos fuertes como un tamano de muestra muy aceptable y
un seguimiento a largo plazo, cuestiones que fueron identificadas como
limitaciones en una revision sistematica de ensayos clinicos que evaluaban

intervenciones de mHealth en programas de abandono del tabaco (89).

Por todo lo anterior, podemos concluir que un programa de abandono del tabaco

basado en mensajes de texto para motivar a los pacientes y reforzar el consejo
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motivacional proporcionado en consulta es efectivo, siendo el nivel de
satisfaccion de los pacientes elevado, y que se podria plantear su transferencia
a la practica clinica en el contexto de los programas de deshabituacién tabaquica

llevados a cabo en los centros de salud de la atencion primaria.

Para poder emprender esta segunda fase, de transferencia del programa
combinado a todos los centros de salud de la red sanitaria publica del Pais
Vasco, es necesario previamente hacer un analisis de los costes que es
necesario invertir, asi como de los beneficios potenciales a obtener. Para ello,
se realizd un estudio coste-efectividad mediante un modelo de Markov para
reproducir la historia natural de la enfermedad con dos intervenciones (consejo
motivacional frente a consejo motivacional reforzado con el envio de mensajes
de texto al mévil del paciente). Se utilizé un modelo con tres estados de salud
mutuamente excluyentes (fumador, ex fumador y muerte) (Figura 12), para
simular el proceso de abandono del habito de fumar en una cohorte hipotética
de 1000 fumadores de 16 afios 0 mas. Se selecciond el horizonte temporal de
toda la vida del paciente. Este horizonte temporal nos permitié incluir tanto el
impacto en la salud como todos los costos asociados con el tabaquismo a lo
largo de la vida del paciente y asi explorar la reduccidén de costos debido al uso

de la mensajeria de texto de refuerzo (90).
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n n

Former
smoker
/ \V
Myocardial infarction, Myocardial infarction,
Heart disease, Heart disease,
Chronic obstructive Chronic obstructive
pulmonary disease Dead pulmonary disease
Stroke Stroke

Lung cancer Lung cancer

Figura 12. Modelo de Markov.

Fuente: Cobos et al. (todavia no publicado).

La efectividad se expresd en AVACs (afos de vida ajustados por calidad) y el
coste en euros. Se utilizé una tasa de descuento del 3% para actualizar ambos

a futuro.

Esta evaluacion econdmica muestra que el uso de los mensajes de texto como
herramienta de apoyo al consejo sanitario es rentable, dado que produce
beneficios para la salud y reduce los costos. Desde el punto de vista sanitario, la
RCEI esta muy por debajo del umbral de 22.000 euros calculado para el sistema
sanitario esparnol (50). La RCEI en cuanto al uso del programa combinado para
dejar de fumar comparado con la practica habitual representa un incremento de
costes de 1.327 euros y 7,4 euros por cada AVAC ganado para mujeres y
hombres, respectivamente desde una perspectiva sanitaria. Si tenemos en
cuenta la perspectiva de la sociedad, el nuevo programa genera ahorros al

sistema sanitario de 5.398 y 3.290 euros por cada AVAC ganado para hombres
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y mujeres respectivamente (90) (Tabla 2). Este ahorro esta relacionado con el
hecho de que los exfumadores tienen menos riesgo de sufrir enfermedades
relacionadas con el tabaco. Esto conlleva menos bajas laborales, por lo que

genera ahorro desde la perspectiva de la sociedad.

Tabla 2. Resultados del estudio coste-efectividad. Caso base

Healthcare perspective Societal perspective
Combined program Health advice alone Difference between the options Combined program Health advice alone Difference between the options
Mean Mean Mean Mean Mean Mean Mean
costs QALYs costs QALYs ACost A ICER Mean costs QALYs costs QALYs ACost A ICER
®) (3] ®) QALYs €/QALY (3] ®) © QALYs €/QALY
-5,398
Man 2.566 20.61 2.565.80 20.39 199.93* 27.07* 7.40 22,01 20.61 22.16 20.59 -146,178% 27.07% (DOMINANT)
-3,290
Woman 1,888 20.98 1,855 20.96 33333*  25.10% 1327 16.829 20.98 16,912 2096  -82,632.81*  25.12* (DOMINANT)

*Cost and QALY increase for a hypothetical cohort of 1000 patients

Es mas rentable en los hombres, ya que éstos corren un mayor riesgo de
desarrollar enfermedades relacionadas con el tabaco que las mujeres, y
proporcionalmente, los beneficios de dejar de fumar se traducen en una mayor

reduccion del riesgo de enfermar en los hombres.

Se eligié un modelo de Markov para realizar esta evaluacion econémica, ya que
la naturaleza del proceso en estudio es cronica, con estados de salud que
cambian con el tiempo (90). Se siguieron las recomendaciones de Halpern y
colaboradores (46), y Nuijten y colaboradores (47), para la seleccion de los datos
a introducir en el modelo en términos de costos, eficacia y probabilidad de fumar.
Ademas, se seleccionaron los datos de eficacia a partir de un ensayo clinico

realizado por nuestro equipo de investigacion (7). Por Gltimo, se obtuvieron de la
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poblacién espanola, los datos de costes de las enfermedades relacionadas con
el tabaquismo, cuando se disponia de ellos, y los datos de utilidad de estas

enfermedades.

El estudio, no obstante, presenta algunas limitaciones. Al no disponer de tasas
ajustadas para poblacion espanola, las tasas de mortalidad se tomaron de los
datos de Doll y colaboradores (24) para poblacion britanica, y desglosadas por
el estatus de fumador o exfumador. Estas tasas fueron corregidas para

reproducir las tasas mortalidad espanolas.

Al igual que en evaluaciones econémicas previas, este estudio puede subestimar
los beneficios del envio de mensajes de texto como refuerzo al consejo
motivacional proporcionado en consulta para dejar de fumar, ya que no asume
los efectos de la reduccion del tabaquismo pasivo u otras enfermedades menos
comunes relacionadas con el tabaquismo (13). En consecuencia, el estudio
también puede subestimar los posibles ahorros asociados a la intervencién, ya
gue no tiene en cuenta los costos del tratamiento de esos problemas de salud
relacionados con el tabaquismo. Por otro lado, utilizamos costos promedios de

enfermedad, en lugar de coste en funcién de la gravedad de la misma (90).

Los resultados obtenidos en el presente estudio son similares a los obtenidos
por otros grupos de investigacién: 0,3 LYG y 0,5 QALY para los exfumadores
(15), 0,069 QALY para los exfumadores (51) y 0,10 QALY para los exumadores
(52). Estos resultados también concuerdan con evaluaciones econdmicas
anteriores que muestran que las intervenciones para dejar de fumar utilizando

teléfonos méviles son econémicas (15, 53) y rentables (54).

Curiosamente, el programa estudiado en el presente trabajo se vuelve mas

rentable a medida que aumenta la edad de inicio de la intervencién (la edad de
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abandono del tabaco), dado que al aumentar la edad, aumenta la probabilidad
de desarrollar enfermedades relacionadas con el tabaco y el beneficio de dejar
de fumar es mayor, hallazgo que concuerda con lo observado por Guerriero y
colaboradores (15), con mayores ahorros cuanto mayor es la edad del subgrupo
de estudio. Sin embargo, es necesario dejar el tabaco cuanto antes, ya que

cuanto antes se deja de fumar mas beneficios en salud se obtienen.

El Convenio Marco de la OMS para el Control del Tabaco (CMCT) (91) proponia
una serie de medidas para la prevencion y el control de las enfermedades no
transmisibles. Con el programa combinado nuestra intencion es reforzar la

medida (O) Offer para ayudar a dejar el consumo de tabaco.

Finalmente, tras haber comprobado que la implantacibn del programa
combinado es coste-efectiva en los centros de salud de atencién primaria del
sistema publica de salud, y tras la transformacidén del programa de mensajeria
en una aplicacion mévil mas atractiva y con mas funcionalidad para los
pacientes, es necesario profundizar en la efectividad de las aplicaciones moviles,
para comprobar si se mantiene el éxito documentado en la bibliografia para los

programas de mensajeria.

Para ello, se realizé una revision sistematica y meta-andlisis incluyendo aquellos
ensayos clinicos que comparaban una aplicacion mévil para smartphone frente
a otro tipo de intervencién, que se combinaron mediante un modelo de efectos
aleatorios dada la variabilidad clinica y estadistica entre los 3 estudios incluidos

en el meta-andlisis (92).

Después de combinar los resultados de los estudios, no se observan diferencias
estadisticamente significativas en la efectividad de las aplicaciones moviles

como herramienta para dejar de fumar y el resto de las opciones terapéuticas
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evaluadas. El riesgo relativo para dejar de fumar utilizando una aplicacion movil
para teléfonos inteligentes frente a otro tipo de intervenciones fue de 0,871
[0,543-1,397] (Figura 13) (92).

Risk Ratio,
M-H, Random, CI (95%)
Study (author, year) App intervention  Control group Weight Risk Ratio,

n/N n/N M-H, Random, CI 95%
. 9/51 16/51 - 21.715% 0.563(0.274-1.539)
Peiris et al, 2019 0/24 0/22 - Not estimated
Danaher et al, 2015 156/632 123/638 - 40.109% 1.278[1.037-1.576]
Bruce et al, 2018 50/820 60/779 - 38.176% 0.746[0.570-0.975)
Total 95% CI
1525 1392 @ 100% 0.871[0.543-1.397)
02 04 06 08 1 12 14 16 18

Figura 13. Comparacion entre Apps para movil y otros tipos de intervencion (practica clinica,
mensajes de texto o app para ordenador o tablet) para dejar de fumar.
Fuente: Cobos et al. (todavia no publicado).

Los resultados de este meta-analisis han de ser interpretados con precaucion
debido al pequeno tamano muestral y a la variabilidad entre los estudios. Las
poblaciones de los estudios incluidos son diferentes entre si, también lo son las

intervenciones y el periodo de seguimiento.

A pesar de algunas de las limitaciones del presente estudio, también existen
fortalezas importantes. Primero, se realiz6 un andlisis del riesgo de sesgo de los
estudios, mostrando que el riesgo de sesgo en la mayoria de los dominios no es
alto. En segundo lugar, se llevé a cabo un analisis del sesgo de publicacion,
detectandose que existe, efectivamente, un riesgo de sesgo de publicacion,
debido al reciente auge de las aplicaciones para teléfonos inteligentes. En

consecuencia, muchos estudios en curso proporcionaran resultados vy
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conclusiones en un plazo de 2 a 3 anos (93-96) momento en el que sera
bienvenido un nuevo meta-analisis. En tercer lugar, el analisis de sensibilidad
mostré la solidez de la medicion con los datos disponibles, sin cambios
significativos en la magnitud de la medida combinada al repetir el meta-analisis
eliminando un estudio cada vez, sin embargo, hay que ser cautelosos al

considerar estos resultados.

Internet ha provocado una revolucion sin precedentes en el mundo de la
informatica y en el de las comunicaciones. De hecho, se han generado nuevas
formas de tecnologia en casi todos los aspectos de la vida (97). Estamos ante
una nueva revolucion mundial en la medicina. Casi el 90% de la poblacion
mundial podria beneficiarse de las oportunidades que representan las
tecnologias moviles a un costo relativamente bajo (98). Un total del 36% de todos
los propietarios de teléfonos inteligentes tienen aplicaciones de mHealth en sus
dispositivos. Curiosamente, de todos los que usan aplicaciones, el 60 % usa
aplicaciones mHealth para alcanzar los objetivos de comportamiento de salud
(99).

De acuerdo con los resultados presentados en este trabajo, no podemos afirmar
que las aplicaciones sean efectivas para dejar el tabaco. Dado que el auge de
las aplicaciones méviles ha sido muy reciente, hay muy pocos ensayos clinicos
qgue evaluen su efectividad frente a otros tipos de intervenciones para dejar de

fumar.

Por otra parte, y centrandonos en la utilidad del uso de las aplicaciones
sanitarias, hay varias caracteristicas de los pacientes que marcan la diferencia.
La edad y el nivel educativo de la persona estan significativamente relacionados
con el uso de las aplicaciones de salud moviles. Los jévenes, y las personas con

mayor nivel de educacién tienen mas probabilidades de utilizarlas (98). Aunque
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el género no se asocia con el uso general de aplicaciones de salud mévil, los
hombres son mas propensos a usar aplicaciones de fithess que las mujeres, y
las mujeres son mas propensas a usar aplicaciones de nutricién, autocuidado y
salud reproductiva (100). Por ultimo, como es bien sabido que los cambios
promovidos por los consejos de salud no se mantienen a lo largo del tiempo (no
mas de seis meses), seria conveniente disefar ensayos clinicos con periodos
de seguimiento méas largos de 6 meses, al menos de un afio, para tener una

evaluacion mas adecuada de la aplicacion.

Aproximadamente el 50% de todos los fumadores de larga duraciébn mueren

prematuramente como resultado de los efectos adversos de su habito (101).

En general, los fumadores actuales se enfrentan a un riesgo de infarto de
miocardio no mortal casi tres veces mayor que el de los no fumadores, y ademas
este riesgo aumenta a medida que lo hace el numero de cigarrillos fumados al
dia (odds ratio de 9,16 (99% CI 6,18-13,58) (102) calculado para los que fuman
mas de 40 cigarrillos al dia). Los fumadores también tienen 10 veces mas riesgo
de desarrollar enfermedad vascular periférica (102) en relacibn a los no
fumadores. Ademas, los fumadores tienen el doble de probabilidades de sufrir

un accidente cerebrovascular que las personas que nunca han fumado (103).

Dejar de fumar puede reducir de forma sustancial el numero de muertes
prematuras relacionadas con los efectos adversos del tabaco. Los beneficios de
dejar el tabaco son mayores cuanto menor es la edad del cese, sin embargo, el
abandono del tabaco es beneficioso a cualquier edad, ya que mejora el

pronostico y la calidad de vida (102).

Nuestra sociedad se caracteriza por tener una poblacion envejecida con una alta

esperanza de vida (83,59 anos; 80,87 afos en el caso de los hombres y 86,22
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en el caso de las mujeres para el afio 2019) (103). ElI fenbmeno de
envejecimiento de poblacién obliga a los sistemas socio-sanitarios a disponer de
recursos para hacer frente al incremento de morbilidad. Como se ha mencionado
en repetidas ocasiones a lo largo de esta tesis, el tabaco y su relacion directa
con el incremento de riesgo de padecer determinadas enfermedades, hace
necesario prestar una mayor atencion a las personas a partir de esta franja de

edad con el fin de evitar complicaciones.

Por otra parte, el tabaquismo, produce alteraciones oculares que pueden causar
pérdida de la vision. Los fumadores tienen el doble de probabilidad de padecer
degeneracion macular asociada a la edad y de 2 a 3 veces mas probabilidad de

sufrir cataratas (104), y al dejar de fumar se reduce el riesgo (104).

Ademas, los pacientes con enfermedad crénicas muchas veces estan sujetos a
la toma de farmacos, que pueden interaccionar con la nicotina del tabaco. Este
es el caso por ejemplo de los pacientes diabéticos; Soulimane y colaboradores.
en un meta-andlisis publicado en 2014 senalaron que los fumadores tienen una
hemoglobina glicosilada (HbA1c) mas alta que los no fumadores (105). La causa
podria ser una menor sensibilidad a la insulina en fumadores (106), necesitando
dosis mas altas que los no fumadores (107, 108). Los pacientes con trastornos
psiquiatricos en tratamiento con farmacos como la olanzapina y clozapina

también requieren incrementar la dosis diaria en un 50% (109, 110).

Por suerte, hoy sabemos que los fumadores mayores responden al tratamiento
de modo semejante a como lo hacen el resto de los fumadores mas jovenes (7,
111), por lo que las estrategias que se aplican a los fumadores mas jévenes se
pueden aplicar igualmente a personas de mayor edad, con la ventaja de que las
personas mas mayores, al presentar mayor comorbilidad acuden mas

frecuentemente a las consultas de atencion primaria.
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Ademas, las consultas de atencion primaria, son las idéneas para llevar a cabo
este tipo de programas ya que visitan al menos una vez al ano al 70% de los
fumadores, por lo que los profesionales de primaria deben estar preparados para

ofrecer intervencion en tabaco (112).

Por otra parte, hay que tener en cuenta que dejar de fumar es beneficioso para
la salud a cualquier edad. Hay que promover el abandono del tabaco en cada
contacto que se tenga con pacientes fumadores, incluso en aquéllos con
repetidos intentos fallidos. Dejar de fumar es un proceso dificil y que requiere de

hasta 30 intentos en determinadas ocasiones hasta que finalmente se consigue.

Espana presenta una alta prevalencia de fumadores, que alcanza el 24,4% de la
poblacidén de 15 afos y mas, segun la Encuesta Nacional de Salud del 2017. Por
otra parte, el 34,7% de los estudiantes de 14-18 anos ha fumado tabaco alguna
vez en el ultimo ano (6). Pero no solo hay que centrarse en el consumo directo
de tabaco; los efectos de la exposicion al humo de tabaco son mucho méas graves

y extensos de lo que habitualmente se piensa.

El tabaquismo pasivo es causa de graves enfermedades cardiovasculares y
respiratorias, entre ellas la cardiopatia coronaria y el cancer de pulmén, en el
adulto. Asimismo, provoca el sindrome de muerte subita en el lactante, y el
nacimiento de nifios con bajo peso (113). Uno de los grupos mas vulnerables a
los efectos de la exposicion a HTA son los lactantes y preescolares, porque
tienen una menor masa corporal y al presentar un estado anabdlico activo, tienen
mayor frecuencia respiratoria, y como consecuencia inhalan una mayor dosis
efectiva de contaminantes por kg de peso (114). Cada afio mueren como minimo

1200 personas (115) en Espana debido a la exposicidén involuntaria al humo
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ambiental de tabaco, por lo que parece evidente que hay que tomar medidas

para reducirlas.

Para ello, es importante seguir promoviendo la creacién de espacios libre de
humo, asi como poner en marcha diferentes actuaciones encaminadas a la
prevencion del tabaquismo; realizar encuestas y estudios sobre tabaquismo para
proponer acciones de prevencion y control que respondan a las diferentes
necesidades existentes teniendo en cuenta (edad, género, clase social, etc..), y

campafas de sensibilizacion frente al tabaquismo dirigidas a poblacion joven.

En resumen, dada la alta prevalencia de consumo de tabaco a nivel estatal y en
nuestra comunidad autbnoma, asi como la prevalencia de consumo de tabaco
en los ultimos 12 meses en la poblacién de entre 14 y 18 afios, es necesario
desarrollar estrategias y acciones encaminadas a conocer con mayor
profundidad aquellas caracteristicas de los pacientes que sean predictivas de
éxito en los programas de deshabituacién tabaquica. Esto nos va a permitir

adaptar los programas a las caracteristicas y las preferencias de los pacientes.

Por otra parte, y centrandonos en el empleo de la mhealth, el crecimiento
exponencial de la telefonia movil desde su lanzamiento al mercado en los afios
80, ha permitido que se conviertan en potentes aliados para la provisién de la
asistencia sanitaria, acercando el sistema sanitario a la poblacion. La telefonia
moévil es util y efectiva, empleada como una herramienta de refuerzo al consejo
sanitario en el manejo y seguimiento de diferentes patologias y condiciones
como es el tratamiento del tabaquismo. Asi se demostrd en el ensayo clinico en
320 pacientes fumadores, con unas tasas de abstinencia tabaquica a los 12
meses del 16,25% y del 5,6% en los pacientes que recibieron consejo sanitario
y envio de mensajes motivacionales al teléfono movil, o consejo sanitario,

respectivamente.
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Ante estos resultados, se iniciaron las actuaciones pertinentes para hacer el
programa, corporativo, y que estuviese disponible como una opcién mas para
dejar de fumar en los centros de salud de Osakidetza. Sin embargo, previamente
a su implantacion de manera generalizada se realiz6 una evaluacién econdmica
para evaluar el impacto del programa tanto en costes a largo plazo como en
efectos sobre la salud. Los resultados se mantuvieron en la linea de los
obtenidos por otros grupos de investigadores, con una visidn claramente coste-

efectiva tanto para hombres como para mujeres.

Ante estos resultados, programa efectivo, y coste-efectivo, se procedié a
transformar el programa de mensajeria en una aplicacion movil que se pudiera
ofrecer a toda la poblacion con un coste mucho mas bajo que el envio de

mensajes tipo SMS.

Finalmente, se decidié realizar un meta-analisis de ensayos clinicos que
evaluaran intervenciones basadas en una aplicacibn para movil frente a
cualquier otro tipo de intervencidén para dejar de fumar. Aunque hay que ser
cautelosos con la interpretacién de los resultados dado el reducido numero de
articulos encontrados, las aplicaciones para mévil no serian efectivas para dejar

de fumar que otras alternativas.

Esto se podria explicar por la capacidad de asuncién de supuestos de los
smartphones. Los smartphones son dispositivos inteligentes capaces de asumir
de forma interactiva y autbnoma, multitud de tareas, de forma similar a la
inteligencia artificial. Un acto llevado a cabo de manera repetida por los usuarios
es “aprendido” por el teléfono. Para que esto se entienda mejor pondré un
ejemplo: el simple acto de “desplazar hacia la derecha una notificacién
emergente” en repetidas ocasiones es entendido como un rechazo a esa

notificacion por parte del teléfono, desactivandose y no volviéndolas a recibir.
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Hay que seguir profundizando y analizando las caracteristicas de los
smartphones, para llegar a comprenderlos, o bien podriamos optar por explotar
aquellas herramientas a priori mas sencillas, pero con una clara evidencia de
efectividad, tales como los mensajes de texto que presentan una tasa de
entregabilidad del 99%, y el 90% de ellos son leidos en los tres minutos

siguientes a su recepcion.
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CONCLUSIONES

1. El envio de mensajes de texto como herramienta adyuvante al consejo
motivacional es una alternativa mas efectiva para dejar de fumar que la
practica habitual (consejo motivacional Unicamente) tanto a los 6 meses
(24,4% frente 11,9%) como a los 12 meses (16,3% frente 5,6%).

2. La dependencia a la nicotina fue la Unica variable pronéstica que se
asoci6é de manera independiente con la abstinencia tabaquica. Las tasas
de abandono fueron mas altas entre las personas con un menor grado de

dependencia.

3. El envio de mensajes de texto como herramienta adyuvante al consejo
motivacional es rentable, dado que produce beneficios para la salud y

reduce los costos.

4. Desde una perspectiva sanitaria, la razén coste-efectividad incremental
referida al empleo del programa combinado para dejar de fumar frente a
la practica habitual (consejo motivacional) es de 1.327 euros y 7,4 euros
por cada AVAC ganado en mujeres y hombres, respectivamente, muy por
debajo del umbral de 22.000 euros calculado para el sistema sanitario

espanol.

5. Considerando una perspectiva social, el programa combinado es una
alternativa que genera un ahorro de 5.398 y 3.290 euros por cada AVAC
ganado en hombres y mujeres respectivamente, estando relacionado con
el hecho de que los exfumadores tienen menos riesgo de sufrir de

enfermedades relacionadas con el tabaco.
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6. Por otra parte, y de acuerdo con los resultados presentados en este
trabajo, no podemos afirmar que las aplicaciones moéviles sean mas

efectivas para dejar el tabaco que otras alternativas existentes.

7. Hay varias caracteristicas de los pacientes que marcan la diferencia en
cuanto al uso de las aplicaciones méviles para la salud. El uso es mayor

en las personas mas jovenes y con mayor nivel educativo.

8. Es necesario profundizar en las caracteristicas de cada aplicacion y en
las caracteristicas de los usuarios potenciales para tratar de maximizar la

adhesion y el éxito.
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