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“Cada uno da lo que recibe
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nada es mas simple,

no hay otra norma:

nada se pierde,
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1. INTRODUCCION







El tabaco: un riesgo para la salud conocido

En la actualidad, las consecuencias del tabacolaasalud de la poblacién son bien
conocidas, tanto en la poblacion fumadora comoaenol fumadora. ElI consumo de
tabaco constituye la primera causa de muerte égitmorbi-mortalidad de los paises
desarrollados. Segun el informe MPOWER de la Omgaidn Mundial de la Salud
(OMS), 5,4 millones de defunciones anuales en @ldawson consecuencia del tabaco y
se estima que en 2030 podran atribuirse a la epgdaeh tabaquismo mas de 8 millones
de defuncionés Ademas, el tabaco es el Gnico producto de consymeocausa tantas
muertes. En Espafa, el consumo activo del tdaes responsable de casi 54.000

defunciones anuales.

Las personas fumadoras tienen mayor riesgo de padefermedades crénicas como el
cancer, enfermedades cardiovasculares y respadtdil tabaco esta relacionado con
padecer cancer de labio, cavidad oral, faringender esofago, trdquea, bronquios,
pulmon, vejiga urinaria, rifidn y pelvis renal. ¢ensumo de tabaco aumenta el riesgo
de padecer enfermedades cardiovasculares como eatesd cerebrovascular,

aterosclerosis, aneurisma de aorta, otras enfedaedateriales e hipertension. Algunas
enfermedades respiratorias (bronquitis, enfisenROE) también estan relacionadas
con el consumo de tabaco. En Espafia, del conjuntizfiinciones atribuibles al tabaco
el 42,9% son tumores malignos, el 34,1% enfermexdladediovasculares y el 23,0%

enfermedades respiratorias

La evolucién de la prevalencia de tabaquismo haidegin comportamiento distinto en
mujeres y hombres por motivos culturales y socidi@snuestro pais, la prevalencia de
consumo de tabaco en hombres sigue una tendemead@nte desde inicios del siglo

XX hasta alcanzar su pico maximo en la década @@ fjfe se mantiene durante casi
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dos décadas para empezar a descender a finales 8@.1En las mujeres, la evolucién
es diferente, presentando una prevalencia muyhaaja entrados en la década de 1970
donde empezé a aumentar de forma similar a los refitb En la actualidad, la

prevalencia en mujeres ya ha empezado a disrtinuir

La epidemia del tabaquismo se desarrolla, de magenaral, siguiendo un mismo
modelo de difusiét. Desde este punto de vista epidemiolégico se Hantificado
cuatro fases de la epidemia del tabaquismo. Eada f, la prevalencia es inferior al
15% en hombres y en las mujeres apenas existeroon&l! consumo anual per capita
(por adulto) no es superior a 500 cigarrillos y regse se aprecia impacto en la
mortalidad. Esta etapa puede tener una duraci@osieécadas. En la fase Il, que suele
durar entre 2 60 3 décadas, la prevalencia en h@rdloanza su valor maximo con
valores entre el 50 y el 80%. Las mujeres iniciaresta fase el consumo que aumenta
rapidamente. EI consumo medio se estima entre $0BT00 cigarrillos anuales, este
consumo se da mayoritariamente en los hombres {2000 cigarrillos anuales). Al
final de esta etapa alrededor del 10% de las naiertehombres se relacionan con el
consumo de tabaco. En la fase lll la prevalencishembres empieza a descender
situandose al final de la fase alrededor del 40B60Esumo en las mujeres se estabiliza
y la prevalencia nunca llega a alcanzar la reglaten los hombres. El mayor consumo
de cigarrillos se da en esta etapa en hombres grasu{3000-4000 cigarrillos anuales).
En la fase lll, la mortalidad asociada al tabaqoidlega hasta el 25-30% en hombres y
el 5% en mujeres. La duracion de esta etapa pudiedasta tres décadas. En la etapa
IV, la prevalencia en mujeres (alrededor del 30&acerca a la de hombres (alrededor
del 35%) que ha ido y continla descendiendo en arséxos. La mortalidad por causas
relacionadas con el consumo alcanzan las mayohes @n estos afos, 30-35% en

hombres y 20-25% en mujeres.
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El cambio entre las distintas fases viene detemair@or tres factores: la prevalencia
del consumo (porcentaje de fumadores diarios), alatidad de consumo (cantidad
fumada en un periodo) y la mortalidad atribuiblecahsumo de tabaco. En términos
generales, la epidemia de tabaquismo comienza mriree las clases sociales mas
favorecidas, después se extiende a las clasedesomanos favorecidas. Actualmente,
en los paises desarrollados, incluyendo Espafiebserva una tendencia descendente
de la prevalencia del consumo en la poblacién gérietapa 1V), que se inicia unas

décadas antes en hombres que en mujétes

Tabaco pasivo: un “nuevo” riesgo para la salud

El concepto de fumador pasivo fue introducido eddeada de 1970 como las personas
que respiran el humo del tabaco fumado por otrasopa$®. La OMSen el informe
578 editado en 1974, al igual que el informe delg8on General norteamericano de
1972 agrupa los efectos del humo ambiental del talldéd) en cuatro puntos: Las
evidentes “molestias” ocasionadas a otros; lasemuecias sobre el recién nacido de
madre fumadora: reduccion del peso al nacer y atomdlas complicaciones propias
del periodo cercano al parto; sus repercusionespe&mgsonas con enfermedades
coronarias o asma en los que acenttan los efeetelas; y por ultimo, el aumento de

la incidencia de bronquitis y neumonia en hijopdéres fumadores.

Han pasado casi 40 afios desde este comunicadaoclenpublicaciones cientificas
sobre el tema eran escasas. Desde entonces hasiahah proliferado los trabajos de
investigacion al respecto y se ha confirmado deéosuficiente y casi unanime que las
personas no fumadoras que se ven expuestas abtabesentan mayor riesgo de
padecer enfermedades cardiovasculares, cancer grmexfades respiratorfas.

Ademas, a partir del 2002 el HAT ha sido clasifw@dmo carcindgeno de clase | por
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la Agencia Internacional de Investigacion sobr€&hcer (IARC) de la OMS, es decir,
que existen evidencias bioldgicas y epidemioldgidasser causante de cancer en

humanos y animal&s

En los dltimos afios se han utilizado varias exprees para referirse al HAT y a su
exposicion. Entre los mas utilizados estan los aee“contaminado por el humo del
tabaco” (ACHT) y tabaquismo de segunda mano, nasnfjue tabaquismo pasivo o
involuntario se han utilizado para referirse aXpasicion al HAT y sensibilizar acerca
de los efectos para la salud del HAT en los no flores. Actualmente es el término

humo ambiental del tabaco (HAT) el mas utilizaddeeliteratura en espafiol.

Impacto del tabaquismo pasivo

En la actualidad, hay diversos estudios que hamadb la mortalidad debida a la
exposicion pasiva al HAT. Esta cifra depende aedgo relativo (RR) de la enfermedad,
el porcentaje de exposicion y el tamafio poblacioBal China el tabaquismo pasivo
causa al afio mas de 22.000 muertes por cancerld®mpl En Nueva Zelanda se
estiman 347 defunciones por afio atribuibles al AT estudio realizado en el Reino
Unido estima que la exposicion al tabaco en elajapodria producir 617 muertes al
afos, mientras que la exposicion en el hogar paduisar 2700 muertes en personas
entre 20-64 afios y 8000 en personas con 65 o nu&s’.ain Espafia, la mortalidad
atribuible a la exposicion pasiva al HAT es ent2@8 a 3237 defunciones para ambos

sexos al afio, 408 a 1703 para los hombres y 8834 dara las mujerés
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Medicion de la exposicion pasiva

El HAT lo forman dos corrientes de aire, la queivadedel cigarrillo, puro o pipa en
combustion denominada corriente lateral y la queceute del humo que exhala el
fumador llamada corriente principal. Se estima gqué&lAT lo componen mas 8.430
sustancias. EI HAT incluye irritantes y toxicostémicos como acido cianhidrico,
diéxido de azufre, mondxido de carbono, amoniactorynaldehido, asi como 63
sustancias cancerigenas y mutagenas como arséniomo, hitrosaminas y
benzopirent'®. Algunos de estos componentes del HAT puedenetectdos en los
fluidos corporales (sangre, saliva, orina o liguaganidtico) como marcador objetivo de
los niveles de exposicion al tabaco por las pessomafumadoras. Sin embargo, la
mayor parte de estos componentes permanecen dp@sddiempo en el organismo y

puede disminuir la presencia si se deja de esfaresto durante bastante tiempo.

Existen diversos métodos de medicion de la expgosial HAT: algunos miden la
exposicién al HAT de manera indirecta y otros d@ipde sustancias que actian como
marcadores directos, entre estos ultimos podensimgliir los biomarcadores y los

marcadores aéreds

Métodos indirectos de medicion de la exposicion

Los métodos indirectos son utiles para la valoracidalitativa de exposicion, es decir,

miden la presencia o ausencia del HAT en un detextio ambiente. Entre los métodos
indirectos estan los estudios observacionales snglee uno o mas observadores
entrenados registran una serie de variables @slifumadores, olor, ceniceros, etc.) en

una plantilla estandarizada de valoracion y losstoearios que miden la percepcion
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autodeclarada por el entrevistado. Estos métodedguuser buenos indicadores de la

exposicion al HAT>.

Como primera aproximacion para cuantificar la expos pasiva al HAT se puede
utilizar las horas de exposicion autodeclaradase klicador de exposicién pasiva
puede ser poco preciso por no tener en cuentaianpidad con el fumador, el nUmero
de cigarrillos fumados en presencia del no fumaldoventilacion de la habitacion, u
otros factores ambientaf8sEn Espafia, las encuestas nacionales, autonémioaales

de salud, asi como estudios realizados por divessasedades cientificas e
instituciones, han incorporado en los ultimos afinscreciente nimero de preguntas
sobre la exposicion al HAT. Una reciente revisi@nlas cuestionarios de la encuestas
de Espafa sobre exposicion al HAT muestra que tHonde del HAT es heterogénea

en nuestro pat§

Los métodos indirectos permiten calcular a bajdectss presencia de signos directos e
indirectos de consumo de tabaco. Ademas, los omesidos permiten obtener
informacion individual sobre las caracteristicadalexposicion, aunque se trata de un

método subjetivo que suele subestimar o sobreastinexposicion real.

Métodos directos de medicion de la exposicion

Para cuantificar la exposicion al HAT de una forohgetiva es necesario el uso de un
marcador. Un buen marcador de la exposicion paditebaco tiene que cumplir ciertas
caracteristica8° El marcador tiene que ser especifico, es decHAE debe ser su

Unica fuente de emision (en caso de no ser espectfene que ser lo mas selectivo
posible); la concentracion del marcador debe ausmet manera proporcional al

aumento del HAT; tiene que ser un componente daikxtes decir, que se emita en
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concentraciones suficientemente grandes como perae) pueda detectar (tanto por el
meétodo de muestreo como por el de analisis); saerdracion se ha de poder relacionar
facilmente con la de otros compuestos del HAT qugusera valorar; la recoleccion de

las muestras tiene que ser sencilla y no demas@ado los métodos de analisis han de
ser suficientemente sensibles; y los diferentesstip marcas del tabaco tienen que

emitir cantidades similares del marcador.

En términos generales, los marcadores pueden nitiarse en marcadores aéreos, si se
miden su concentracion en el aire, o biomarcadsies mide su presencia en fluidos

corporales (saliva, plasma y orina) o cabello.

Marcadores aéreos

Los marcadores aéreos mas utilizados son la naolin 3-etenil piridina (3-EP), el
solanesol, las particulas en suspension respirdR8®), las particulas de diametro
inferior a 2,5 micrometros (PM), el mondxido de carbono (CO) y los hidrocarburos

aromaticos policiclicos (PAH).

La 3-EP tiene como unica fuente de emision el HATsey emite en cantidades
suficientes como para ser detectado; sin embangausnento no es lineal con el
aumento del HAT. El solanesol, un alcohol caracteristico del tabasanuy selectivo
como marcador, pero los valores de emision sonabtes bajos y de dificil
cuantificaciori’. La concentracién de CO se puede medir facilmentel aire y existe
una elevada correlacién entre su concentraciémyrelero de cigarrillos fumad¥s Su
principal inconveniente es su baja especificidadgye existen muchas otras fuentes de
produccién de C8. La concentracion de particulas en suspensiéeororeto las de

diametro inferior a 2,5 um (PM), se puede utilizar como marcador de la exposicion
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porque el cigarrillo en combustion produce partisulen suspension respirables.
Ademas existe una relaciéon entre el aumento decdasentraciones de BRMYy la
concentraciéon de HA®. Sin embargo, las particulas PMampoco son especificas del
HAT, ya que las concentraciones en el ambiente gqu@dovenir de otras fuentes de
emision tanto internas como exterif#& Debido a que las PM no son un marcador
especifico del HAT, muchos estudios corrigen eliltado por un factor de calibracion
para obtener un valor mas cercano de la exposii6tAT reaf®. Actualmente el uso
de las PM5 ha proliferado en la monitorizacién de la expdsical HAT>*°y para la
evaluacion de las politicas de control del tabagai&*® porque permite hacer

mediciones a tiempo real y a bajo coste.

Entre los marcadores aéreos la nicotina es el matiaanente utilizadd*° La nicotina

en fase vapor se puede medir mediante monitor@ggague contienen un filtro tratado
con bisulfato sédico, que se analiza mediante dai¢éd de cromatografia de gases
acoplada a espectrometria de masas (GC/MS). Estneehtajas de la nicotina aérea se
encuentra que es un marcador 100% especifico d&| B&\un componente detectable y
su concentracibn aumenta proporcionalmente al HAT. muestreo es facil y
relativamente barato, y los métodos de analisiss&msibles, aunque requiere de un
laboratorio especializado con un coste mayor quasotécnicas. Otra implicacion
practica de la concentracion de nicotina esta leulddel “namero de cigarrillos de
equivalencia®® a partir de la concentracién de nicotina aéreareambiente se puede
calcular el numero de cigarrillos que se habrianado activamente en ese lugar. Por
todo ello, la concentracion de nicotina aérea esaicador ambiental de HAT mas

utilizado en la literaturi.
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Biomarcadores

Los biomarcadores mas utilizados en la literatuwa & nicotina, la cotinina, las

nitrosaminas y los aductos del ADN como el 4-amiiewtil (4-ABP).

La nicotina se puede medir en fluidos corporalei@, plasma y orina) o en cabello.
En fluidos corporales tiene una vida media de B antes de convertirse en cotinina.
Aunque practicamente despreciables, existen owaiblps fuentes de nicotina, como
algunas plantas de la familia de las solaniceata(izas y féculas) de amplio consumo
como el tomate, patatas o té. En ninguno de esissscsu consumo contribuye
significativamente a la concentracién de nicotiyeque la ingesta de 10 tazas de té o
de cantidades habituales de solanaceas aumenteotana tan solo en un 0,7% por

encima de los valores alcanzados por un fumadavqsas°

El CO tiene una fuerte afinidad con la hemoglobinapmbinada con ésta forma una
molécula llamada carboxihemoglobina, que puede nmseden sangre. Pero este
marcador no es ni muy especifico ni selectivo, dizlai que existen diversas fuentes de
producciér®, por lo que puede inhalarse en otras muchas ctancias (garajes,

combustién de materia organica, etc).

También se han utilizado como biomarcadores lagsatninas y el 4-ABP, pero la
mayoria de ellas no son especificas. Aunque la tnm®samina-1-3-piridil-1-
butanona y la N’-nitrosonornicotina si son espeaffidel tabaco, sus concentraciones
en el HAT son muy bajas. El 4-ABP es un aductoadeproteinas que se puede medir
en sangre o en muestra de tejido y tiene una vietiaxde 120 dids Sin embargo, no
es especifico de la exposicion al HAT y su técaigalitica es costosa y de sensibilidad

moderada.
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La cotinina es el principal metabolito de la ninatiLas evidencias cientificas muestran
que la presencia de cotinina en saliva u orinauen kestimador de la exposicion al
tabacd’. La cotinina es mejor indicador de exposicién gUEO en el aire espirado, o
que la nicotina (que es inestable y se metabol&g@damente a cotinina), las

nitrosaminas o el 4-ABP.

La concentracion de cotinina aumenta en el indivicho fumador en funcion del
nimero de horas que haya permanecido en ambierigsdos de humo de tabatd:.
También existen pequefias variaciones en la relabgdia nicotina y los niveles de
cotinina en sangre, saliva u orina. Esto es dedigoe se metaboliza distinto porcentaje
de nicotina a cotinina dependiendo de las persqrarsgo 55-92%) y el fluido

corporaf®*2

Segln una clasificacién ya clasitala concentracién de cotinina en saliva de un
persona no fumadora que esta expuesto al HAT esg&¥8l, si la exposicion es elevada
puede tener niveles >10 ng/ml. Los niveles entrendOnl y 100 ng/ml son de un
fumador eventual, mientras que niveles de cotingma saliva >100 ng/ml muy
probablemente se deban a una persona que fumeamaguite. Estudios recientes en
Inglaterrd*, Espafi® y los Estados Unid&%recomiendan utilizar entre 10 y 12 ng/ml
como punto de corte 6ptimo para separar a los madiores de los fumadores. La
principal limitacion de la cotinina es su cortaaighedia (2-4 dias) por lo que tan solo
nos da cuenta de las exposiciones recientes, silbg niveles de cotinina indican

consumo activo o exposicién pasiva al HAT hastad3igas®*2
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Exposicion pasiva al humo ambiental del tabaco e lpoblacién

Varios estudios realizados en escuelas de Ingiatnrnifios de entre 11 y 16 afios
muestran que los niveles medios de cotinina emiidgs cuyos padres no fuman es
mucho menor a los niveles medios de los nifios ealngs fumadores, si bien con una
tendencia descendente de los niveles de cotinireakra desde 1988 a 1998°. En
Espafia, hay diversos estudios sobre la exposicitiieclarada al HA® >3antes de la
entrada en vigor de la ley 28/2005, de 26 de dibrernde medidas sanitarias frente al
tabaquismo y reguladora de la venta, el suminigf@onsumo y la publicidad de los
productos del tabatd En un estudio en Cornelld de Llobregat, la pewh de
exposicion al HAT fue de 69,5% para los hombre®y6d,9% para la mujereBn el
domicilio la prevalencia de exposicion al HAT es2#9% para los hombres y 34,1%
para las mujeres, en el tiempo libre es de 55,1fa lws hombres y 44,3% para las
mujeres, y en el trabajo de 34,0% para los homipr&9,1% para las mujeres. La
exposicion al HAT disminuia a mayor edad, de fosimailar en los distintos ambientes
(domicilio, tiempo libre y trabajd). En otro estudio donde se estudiaron la
exposiciones puras (solo en casa, sélo en el traban casas y trabajo) realizado en la
ciudad de Barcelona la prevalencia de exposiciéhoemo fumadores en casa y el
trabajo fue de 14,2%, sélo en casa de 16,6% y adlel trabajo de 29,5% Otro
estudio realizado en Galicia encontré que la pen@h de exposicion al HAT fue de

74,6% (80,5% en hombres y 68,2 % en mujéres)

Tras la entrada en vigor de la ley 28/2005, undéstde ambito nacional ha estimado
que el 72,2% de los no fumadores estan expuestd&len al menos un lugar (74,3%
los hombres y 70,1% las mujer@s)Segun el lugar de exposicién al HAT el 29,2% de

los no fumadores estaban expuestos en el hoga4%2&s hombres y 31,4% las
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mujeres), el 35% de los que trabajaban o estudiabtiban expuestos en el trabajo o
estudios (39,8% los hombres y 30,7% las mujerexd)56,2% estaban expuestos en el
tiempo libre (61,1% los hombres y 51,9% las mujére®tro estudio, a nivel nacional,

estimo que la prevalencia de exposicion al HATdael9,5% en el 2005y 37,8% en el
2007°. En la Comunidad de Madrid en un estudio realizm®meses antes (octubre y
noviembre) y 6 meses después (enero-julio) de ya2B/2005 se encontré que la

exposicion al HAT en el hogar fue de 34,3% y 30r8%pectivamente, mientras que en

el trabajo la exposicién en el trabajo fue de 40a5f%es y 9,0% después de l2ley
Medidas de control del tabaquismo

En el afio 2003 se promulgd el Convenio Marco deNs para el Control del Tabaco
(CMCT)*®. EI CMCT se elaboré en respuesta a la globaliracié la epidemia del
tabaquismo y reafirma el derecho de todas las passde gozar del grado méximo de
salud que se pueda lograr. EI CMCT consta de uanralo, 38 articulos y 2 anexos.
Las principales disposiciones del CMCT son relatigala demanda y oferta desde
puntos de vista de prevencién, proteccion y protmode la salud. En el CMCT el
articulo 8° hace referencia especificamente adtepecion contra el humo ambiental del
tabaco en los lugares de trabajo interiores, med@dransporte publicos y lugares
publicos cerrados. El CMCT entraba en vigor y ténélrerza de ley en un plazo de 90
dias tras su ratificacion por los Estados MiembEISCMCT recoge que los Estados
qgue lo firmen se esforzardan de buena fe por ratifel Convenio, y mostraran un
compromiso politico que no debilite los objetivas chismo. Ademas, el CMCT recoge
gue todos los paises que lo ratifiguen se compendmeta: eliminar toda publicidad,
promocién y patrocinio del tabaco en un plazo @éi&s; requerir el uso de etiquetas de

advertencias que ocupen al menos el 30% de losesvkel tabaco; prohibir el uso de

26



descriptores comolight” o “suaves” que pueden llevar a una mala integmién; y

proteger a las personas que no fuman del HAT eastdos lugares publicos y de
trabajo. Todos los paises de la Union Europea, ptack Republica Checa, han
ratificado el Convenio Marco. Espafia lo firmé eldgjunio de 2003 y lo ratifico el 11

de enero de 206%

El Banco Mundial describié en junio de 2003, trasa uexhaustiva revision del
conocimiento cientifico, las medidas de intervenai@as costo-eficaces para reducir el
impacto del tabaquismid Las seis medidas descritas fueron: aumento dienlmsestos
sobre los cigarrillos y otros productos del tabaweacion de espacios libres de humo
de tabaco en lugares de trabajo y publicos (essuetntros sanitarios, transportes,
cines, restaurantes, etc.); ampliacion de las prdbnes de la publicidad y la
promocién de todos los productos, logotipos y nmrda tabaco; mejora de la
informacion del consumidor; etiqguetado con adveitensanitarias directas y grandes
en las cajetillas de cigarrillos y en otros prodsctiel tabaco; y ayuda para que los
fumadores que lo deseen puedan dejar de fumars Esdidas tienen efectos sobre la
salud de los fumadores, potenciales fumadores fumadores. La evidencia cientifica
indica que los mejores resultados se logran cuaadmplementan de forma integral y
conjunta todas las medidisy que el aumento de precios del tabaco constitaye
manera mas eficaz de reducir la prevalencia deuconsie tabad8, especialmente en

joévenes y en grupos sociales con bajos ingresos.

Basandose en estas medidas de intervencion deporit&l Banco Mundial se ha
propuesto una escala de puntuacion de las medel@®ntrol de tabaquisrffo Esta
“escala de control del tabaquismo” da una puntueittre 0 y 100 dependiendo de las

medidas de intervencion implementadas: aumentprdelo del tabaco hasta 30 puntos;
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restriccion de fumar en los centros de trabajoggatas publicos hasta 22 puntos; mejor
informacion al consumidor sobre los efectos deatabhasta 15 puntos; ampliacion de
las prohibiciones de la publicidad y la promoci@tddos los productos, logotipos y
marcas de tabaco hasta 13 puntos; etiquetado omrtedcias sanitarias directas y
grandes en las cajetillas de cigarrillos y en omasluctos del tabaco hasta 10 puntos; y
ayuda mediante tratamiento para que los fumadawesl@ deseen puedan dejar de

fumar hasta 10 puntos.

De acuerdo con el CMCT, la OMS publicé en 2008floxlamentos de la estrategia
MPOWER con las medidas para prevenir y hacer retiercla epidemia tabaquica.a
estrategia MPOWER se basa en la monitorizacioraletumo de tabacdipnitor), en

la proteccion de la poblacion del humo ambienthltaleaco Protec), en la oferta de
ayuda a los fumadores para dejafifér), en la advertencia de los peligros del tabaco
(Warn), en hacer cumplir las prohibiciones sobre pudiidi promocién y patrocinio

(Enforce y en el aumento de los impuestos al tab&z05g.

En los ultimos afios son muchos los paises eurapeofan implantado normativas de
control del tabaquismo con el objetivo principal mteteger a los no fumadores de la
exposicion al HAT. El primer pais europeo que impdauna medida de restriccion total
del tabaquismo fue la Republica de Irlanda en mdez8004. Tras Irlanda otros paises
europeos (Noruega, Malta, Italia o Suecia) han tmmaedidas similares de restriccion
total o parcial del consumo del tabaco. El 1 de@de 2006 entré en vigor en Espafa
la ley 28/2005 de medidas sanitarias frente algaisano y reguladora de la venta, el
suministro, el consumo y publicidad de los prodsictel tabact®® Esta ley regula tres

aspectos claves del control del tabaquismo: aumargdad legal para comprar tabaco

(de 16 a 18 afios), prohibe la publicidad y el gatio y estable ciertas restricciones de
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consumo. En términos generales, esta ley supormgamavance para la salud publica
de nuestro pais. Sin embargo, es una ley incomplet@&rminos de proteccion de la
salud de un colectivo importante de trabajad8f8sLa ley prohibe fumar en los

lugares de trabajo, pero los bares y restauraptéss,hosteleria en general, son una
importante excepcion. La ley permite a los propietade locales de menos de 100 m

del sector de la hosteleria escoger entre permitio el consumo de tabaco en el
establecimiento. En los locales de mas de 1§Gmlos que la ley si prohibe fumar, el
propietario puede habilitar una zona para los flonesl convenientemente aislada, que

no puede superar el 30% de la superficie del acal

Tras Espafia, otros paises europeos han promulgadonén legislacion de lugares de
trabajo sin hum® (Escocia, marzo 2006; Luxemburgo, Septiembre 20@@iania,
enero 2007; Gales Abril 2007; Irlanda del Norte riIABOO7; Inglaterra, Julio 2007;
etc.). Vale la pena hacer notar que las excepcideds ley espafiola han cristalizado en
el ya llamado “modelo espafiol’, que se caractgustamente por permitir zonas de
fumadores o locales de fumadores sin prohibiciérelesector de la hosteletfaEste
“modelo espafiol” esta siendo utilizado por la indastabaquera y parte del sector
hostelero para entorpecer el establecimiento deilpoiones totales de espacios libres

de humo del tabaco, como ya ha sucedido en pajses Austria, Grecia o Portugal

69
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2. HIPOTESIS Y OBJETIVOS







Hipotesis

1.- Existe una buena relacion entre la exposicidrumo ambiental del tabaco medida
mediante cuestionario en los distintos ambientegdh trabajo y otros lugares) y la

concentracién de cotinina en saliva.

2.- La exposicion al humo ambiental del tabaco (deednediante cuestionario y la
concentracion de cotinina en saliva) es mayor entilabajadores del sector de la

hosteleria que en la poblacion general.

3.- Los trabajadores del sector de la hostelerfaeatan su apoyo y percepcion de
cumplimiento de la ley 28/2005 de medidas sangaftiante al tabaquismo dos afios

después de su entrada en vigor.

4.- El aumento de medidas de control del tabaquisetuce la prevalencia de

tabaquismo y de exposicion al humo ambiental delda.

Objetivos

1.- Caracterizar la exposicion al humo ambientaitalgaco en la poblacion general no
fumadora antes de la entrada en vigor de la |e02% de medidas sanitarias frente al

tabaquismo.

2.- Describir la concentracion de cotinina en pobia no fumadora segun variables
sociodemograficas y percepcion de exposicion ewlikigitos ambientes de exposicion
(laboral, casa y otros lugares -tiempo libre ydpaorte-) antes de la entrada en vigor de

la ley 28/2005 de medidas sanitarias frente algaisano.
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3.- Comparar la concentracion de cotinina en sabwa poblacion general y en
trabajadores del sector de la hosteleria antea dettada en vigor de la ley 28/2005 de

medidas sanitarias frente al tabaquismao.

4.- Evaluar los cambios en las percepciones y opas sobre la ley 28/2005 de
medidas sanitarias frente al tabaquismo de unatnauds trabajadores de la hosteleria

antes y dos afos después de la entrada en vidaiale

5.- Evaluar la correlacion entre las medidas derobdel tabaquismo y la prevalencia
de consumo de tabaco y la exposicion al humo artédide tabaco en 27 paises de la

Unién Europea.
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3. OBJETIVOS Y RESULTADOS DE LOS ARTICULOS







El presente trabajo de tesis doctoral lo forma ompendio de cuatro articulos
originales que versan sobre la exposicion al humioiental del tabaco y las medidas de

control del tabaquismo. Los articulos de la tesis s

1) Articulo 1: “Assessment of exposure to secondhamoke by questionnaire and
salivary cotinine in the general population of Bdoma, Spain (2004-2005)".

Preventive Medicine2009; 48: 218-223.

Preventive Medicine esta incluida en los Journdat@n Report de ISI-Web of
Knowledge con un factor de impacto en 2009 de 3(f@&icion 21/122 en la categoria

Public, Environmental, and Occupational Healthad&¢ience Edition).

2) Articulo 2: “Different pattern of exposure toceadhand smoke in non-smokers
between general population and hospitality workeEsiropean Journal Public Health

2009; 19(6):662-664.

European Journal Public Health esta incluida erdtagnal Citation Report de ISI-Web
of Knowledge con un factor de impacto en 2009 d#l2,(posicidon 41/122 en la

categoria Public, Environmental, and Occupatioredltth de la Science Edition).

3) Articulo 3: “Cambios en las expectativas y ackis de los trabajadores de la
hosteleria después de la ley de medidas sanitiease al tabaquismo”Gaceta

Sanitaria 2010;24(3):241-246.

Gaceta Sanitaria esté incluida en los Journali@ita&Report de ISI-Web of Knowledge
con un factor de impacto en 2009 de 1,172 (posi8idti22 en la categoria Public,

Environmental, and Occupational Health de la Sadgdition).
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4) Articulo 4: “Smoking behaviour, involuntary smod, attitudes towards smoke-free
legislation, and tobacco control activities in tBaropean Union”PLoS ONE 5(11):

e13881. doi:10.1371/journal.pone.0013881.

PLoS ONE esta incluida en los Journal Citation Riege I1SI-Web of Knowledge con

un factor de impacto en 2009 de 4,351 (posicioi@.eh la categoria Biology).

También se adjunta como anexo la correspondenamiemda con los Editores de las
revistas hasta la aceptacion de los articulos.IrRer@e, se adjuntan como anexos 3
articulos originales fruto del trabajo de doctox@ame la misma linea de investigacion
sobre exposicion al HAT y evaluacion del impacto ldeley 28/2005 de medidas

sanitarias frente al tabaquismo.
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1) Articulo 1: “Assessment of exposure to secondtlasmoke by questionnaire and
salivary cotinine in the general population of Baetona, Spain (2004-2005)".

Preventive Medicine. 2009; 48: 218-223.

El objetivo de este articulo fue caracterizar lpaskcion al HAT mediante cuestionario
y la concentracion de cotinina en saliva en la @aubh general no fumadora de
Barcelona antes de la entrada en vigor de la |€3008 de medidas sanitarias frente al

tabaquismo.

Resumen de resultados

La prevalencia de exposicion al HAT en 2004-2005 de 75,7% (IC: 72,7%-78,8%),
74,8% en hombres (IC: 70,0%-79,5%) y 76,4% en ragjdiC: 72,5%-80,3%) y
descendia con la edad. La media geométrica dentaentracion de cotinina fue de 1,47
ng/ml (IC: 1,26-1,71 ng/ml) para los que declararan estar expuestos en ningun
ambiente y 1,80 ng/ml (IC: 1,37-2,35 ng/ml) para tue declararon estar expuesto en
cualquiera de los ambientes. La concentracion deica aumenté con el nimero de
fumadores y de cigarrillos fumados en casa en pogsedel no fumador (p de
tendencia<0,01). EI modelo de regresion logisticatado por las posibles variables
confusoras mostré que el nimero de fumadores em ycda cantidad de cigarrillos
fumados en presencia del sujeto se asocié sigiNiicaente con la mayor
concentracién de cotinina (OR>2,5 en todos los ogdleEl nimero de fumadores y
horas percibidas de exposicion en el trabajo naseeiaron con la concentracién de

cotinina.
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2) Articulo 2: “Different pattern of exposure to sendhand smoke in non-smokers
between general population and hospitality workersEuropean Journal Public

Health. 2009; 19(6):662-664.

El objetivo de este articulo fue comparar la exgésai al HAT autodeclarada y la
concentracion de cotinina en saliva de no fumaddesta poblacion general y de los
trabajadores del sector de la hosteleria antea dettada en vigor de la ley 28/2005 de

medidas sanitarias frente al tabaquismao.

Resumen de resultados

Antes de la entrada en vigor de la ley 28/2005éwvadencia de exposicion al HAT en
cualquier ambiente fue de 75,7% (IC: 72,7%-78,8%0)aepoblacién general y 91,3%
(IC: 87,1%-95,5%) en los trabajadores de la hostelea prevalencia de exposicion al
HAT en el hogar en poblacion general y trabajaddeesosteleria fue de 26,1% (IC:
18,7%-33,6%) y 31,2% (IC: 19,9%-42,6%), respectigata. La prevalencia de
exposicion al HAT en el trabajo fue de 40,5% (I@,736-48,3%) en la poblacion
general y 70,6% (IC: 63,0%-78,1%) en los trabajedade la hosteleria. La media
geométrica de la concentracion de cotinina fue,dd thg/ml (IC: 1,33-1,60 ng/ml) en
la poblacion general y 1,95 ng/ml (IC: 1,78-2,14nmy en los trabajadores del sector de
la hosteleria. Las concentraciones de cotininaofuentre un 17% y 177% mayores en
los trabajadores del sector de la hosteleria sesgo, edad, nivel de estudios y

exposicion al HAT (hogar y trabajo).
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3) Articulo 3: “Cambios en las expectativas y auaties de los trabajadores de la
hosteleria después de la ley de medidas sanitafiagte al tabaquismo”.Gaceta

Sanitaria. 2010;24(3):241-246.

El objetivo de este articulo fue evaluar los camsla@n las expectativas y actitudes sobre
la ley 28/2005 de medidas sanitarias frente algaiseno de los trabajadores de la

hosteleria tras dos afios de su entrada en vigor.

Resumen de resultados

De los 431 trabajadores participantes al inicio elldio en el afilo 2005 se obtuvo
respuesta de 219 trabajadores a los 2 afos (tassgdeniento del 50,8%). El 79,0% de
los trabajadores conocia el proyecto de ley argesucentrada en vigor frente al 94,1%
que afirmd conocerla después (p<0,05). Se obsemvaumento en el porcentaje de
trabajadores que estaban de acuerdo en prohilmioresdlumo de tabaco en todos los
lugares publicos incluidos los bares y restaurafdes54,1% a 65,8%, p<0,05). Se
observé un aumento en los porcentajes de apoy@aetdal norma, en la percepcion de
su cumplimiento por parte de los trabajadores lpdgelientes, y en el conocimiento de

los efectos adversos del humo ambiental del tabaco.
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4) Articulo 4: “Smoking behaviour, involuntary smokig, attitudes towards smoke-
free legislation, and tobacco control activities the European Union”. PLoS ONE

5(11): e13881. doi:10.1371/journal.pone.0013881.

El objetivo de este articulo fue estudiar la asméraentre las actividades de control del
tabaquismo y la prevalencia de consumo de tabagmseion al humo del tabaco
ambiental (casa y trabajo) y las actitudes antees&riccion de fumar en los lugares

publicos en la Union Europea en el afio 2008.

Resumen de resultados

La prevalencia de fumadores varia entre 42,1% eati&ly 22,6% en Eslovenia. El
Reino Unido es el pais que mas medidas de corgtdadaquismo implementa frente a
Austria que es el pais con menor numero de medighgabaquismo. Existe una
correlacion negativa entre las medidas de contebltabaquismo y el consumo del
tabaco (= -0,42, p=0,03) y una correlacion positiva entre Inedidas de control de
tabaquismo y el apoyo a las restricciones de fuendos lugares de trabajqfr 0,470,

p=0,01 en los restaurantess=r0,5, p=0,008 en los bares, pubs y clubs;zy 0,31,

p=0,12 en otros lugares de trabajo). La correla@dtie las medidas de control del
tabaquismo y la exposicion al HAT fue negativa awngno estadisticamente

significativa.
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Martinez-Sanchez JM, Ferndndez E, Fu M, Pascual Aiga C, Agudo A, Borras JM,
Schiaffino A, Moncada A, Jané M, Salté E, NebotSsinet JM. Assessment of exposure to
secondhand smoke by questionnaire and salivarynioetiin the general population of
Barcelona, Spain (2004-2005). Prev Med. 2009; 4&R-223.
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ARTICLE INFO ABSTRACT

Available online 7 January 2009 Objectives. To estimate the prevalence of self-reported exposure to secondhand smoke (SHS) in different
settings and to describe salivary cotinine concentration and its determinants among non-smokers.

Keywords: Methods. Cross-sectional study of a representative sample (N=775) of adult non-smokers in Barcelona,

Passive smoking

Secondhand smoke

Tobacco smoke pollution
Environmental tobacco smoke

Spain (years 2004-2005). We assessed exposure to SHS using a questionnaire and measurement of salivary
cotinine concentration. We calculated prevalence rates of self-reported exposure and medians and geometric
means of salivary cotinine concentration. We adjusted for potential confounding factors with multinomial

Saliva logistic regression models.

Cotinine Results. The prevalence rate of self-reported exposure to SHS among non-smokers in any setting was
Cross-sectional study 75.7% (95% Cl: 72.7%-78.8%). The prevalence of exposure to SHS tended to decrease with age. The geometric
Prevalence study mean of cotinine concentrations among non-smokers was 1.49 ng/ml (95% CI: 1.39-1.60 ng/ml) among all

subjects, and 1.80 ng/ml (95% CI: 1.37-2.35 ng/ml) in subjects who reported exposure to SHS in all settings. In
bivariate and multivariate analyses, the cotinine concentration increased with the number of smokers and
the number of cigarettes smoked per day in the presence of non-smokers in the household.
Conclusions. In this population, self-reported exposure to SHS is very high. Salivary cotinine concentra-
tions in non-smokers are associated with exposure at home.
© 2008 Elsevier Inc. All rights reserved.

Introduction IARC, 2004). In Spain, little attention was directed at exposure to SHS,
until a national smoke-free law came into effect in January, 2006 to

Secondhand smoke (SHS) has been associated with a variety of  protect non-smokers' health. The law bans smoking in all enclosed
health effects among non-smokers, especially lung cancer and ischemic workplaces except in some hospitality venues (Fernandez, 2006). Ex-
heart disease, as well as other respiratory effects and diseases in child- posure to SHS had been assessed in Spain using questionnaires (Nebot
ren and adults (US Department of Health and Human Services, 2006; et al., 2004; Perez-Rios et al., 2007; Twose et al., 2007) and airborne
_— markers (Jane et al., 2002; Lopez et al., 2004; Nebot et al., 2005) before
* Corresponding author. Tobacco Control and Research Unit, Institut Catala the law was enacted. The prevalence of self-reported SHS exposure in
d'Oncologia, Av 'Gran Via de L'Hospitalet, 199-203, E-08907 L'Hospitalet de Llobregat any setting among non-smokers was approximately 60-70% before
(Barcelona), Spain. January 2006 (Twose et al., 2007). Airborne nicotine measurements

E-mail address: efernandez@ico.scs.es (E. Fernandez). . i °
! Determinants of COTinine (DCOT) Study investigators listed at the end of manuscript. showed high levels of SHS in bars and restaurants, schools, airports, and

0091-7435/$ - see front matter © 2008 Elsevier Inc. All rights reserved.
doi:10.1016/j.ypmed.2008.12.020
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subways (Lopez et al., 2004). However, studies using personal bio-
markers, such as nicotine or cotinine in body fluids, at the population
level have not been conducted in Spain. Salivary cotinine is a specific
biomarker of recent exposure to SHS that has been used in observa-
tional studies (Benowitz, 1996).

Our aims were to describe the salivary cotinine concentrations
among the smoking and non-smoking population, to estimate the
prevalence of self-reported SHS exposure in a variety of settings and
the determinants of salivary concentrations among the adult non-
smoking population of Barcelona (Spain). The study was carried out
before the new national regulations went into effect.

Methods
Design and study participants

This is a cross-sectional study conducted between March 2004
and December 2005 on a representative random sample (1245 people,
694 women and 551 men) of the non-institutionalized population of
Barcelona, Spain. We obtained the personal data and addresses from
the updated official Census, as provided by the Municipal Institute of
Statistics of Barcelona. We sent a letter of introduction about the
study; afterwards trained interviewers visited the subjects at home.
When the index person was not contacted (after several attempts
following a strict protocol that included visits on weekends and during
non-working hours) or refused to participate, we randomly selected a
substitute in the same sex-, age-, and district-group. Substitutions
accounted for 50.7% of the final sample. After contacting the parti-
cipants and obtaining written informed consent, trained interviewers
administered a face-to-face questionnaire at the participant's home to
gather information on socio-demographic data and active and passive
smoking. Participants provided a saliva sample for cotinine analysis,
and weight and height were measured. We ended the study by
December 31st, 2005, as the new law on smoking came into effect on
January 1st, 2006 (Fernandez, 2006) and changes in active and passive
smoking were expected after this date; hence, 315 subjects were not
approached. We found no differences in terms of sex, age, and district
of residence between those subjects not approached and the final
sample. The final sample was representative of that from Barcelona in
terms of sex, age, district, and smoking status (Villalbi et al., in press).

At the end of the study, 1245 participants had been interviewed: 347
were adult smokers (>16 years old), 885 were adult non-smokers, and
13 were children aged <16 years with no information on exposure to
SHS. Of the non-smokers, 62 were excluded because they did not
provide a saliva sample and ten others were excluded because cotinine
analysis was not possible (i.e., insufficient sample). Additionally, 38 non-
smoking subjects were excluded because they had a cotinine concen-
tration compatible with active smoking (>20 ng/ml) (Etzel, 1990; Patrick
etal.,, 1994). Therefore, the final sample for analysis consisted of 775 non-
smokers. The research and ethics committee of the Bellvitge University
Hospital provided ethical approval for study protocol.

Self-reported exposure to secondhand smoke

Self-reported exposures to SHS were gathered by questionnaire
with regard to the following settings: home, work or education venue,
and other places (transport and leisure time).

Exposure to SHS at home was obtained using two questions:
“Nowadays, how many persons per day usually smoke inside your
home?” (recoded as 0,1 and >2 persons per day) and “During the past
week, how many cigarettes (per day) have been smoked in your
presence inside your home?” Answers were gathered for a typical
working and non-working day (recoded as 0, 1, 2-6, and >7 cigarettes
per day). Based on these two questions, we derived a dichotomous
variable of exposure to SHS at home (non-exposed those with no
exposure from both questions and otherwise exposed).

Exposure to SHS at work or education venue was obtained using
two questions: “Does anybody smoke in close proximity to you at
work?” (recoded as 0, 1, and >2 persons per day) and “How many
hours per day do you think you are exposed to tobacco smoke at your
education venue?” (recoded as 0, 1, and >2 hours per day). We also
derived a dichotomous variable of exposure to SHS at work and/or
education venue (non-exposed those with no exposure from both
questions and otherwise exposed).

Exposure to SHS in other places (transport and leisure) was obtained
using two questions: “During last week, have you used any transporta-
tion where somebody smoked?” (answers were gathered for a typical
working and non-working day) and “How long have you spent in any
place with tobacco smoke not at home nor at work?” (answers were
gathered for a typical working and non-working day). For analysis,
answers were grouped into two categories: “yes” (exposure to SHS in
other places) and “no” (no exposure to SHS in other places).

Salivary cotinine

We obtained a saliva sample for cotinine analysis. Participants
were asked to rinse their mouths and then suck a lemon candy
(Smint®) to stimulate saliva production. They were asked to spit out a
small amount of saliva and then to provide about 8 ml of saliva by
spitting into a funnel placed in a test tube (Jaakkola et al., 2003;
Campuzano et al., 2004; Blackford et al., 2006). The sample was sepa-
rated into 3 ml aliquots and frozen to -20 °C for storage. The frozen
samples were sent to the Bioanalysis Research Group of the Municipal
Institute for Medical Research (IMIM-Hospital del Mar) in Barcelona.
Salivary cotinine was measured by gas chromatography with detec-
tion by mass spectrometry (GC/MS), as done in similar studies (Garcia-
Algar et al., 2003; Pichini et al., 2003) (limit of quantification: 1 ng/ml;
limit of detection: 0.3 ng/ml; quantification error <15%).

Statistical analysis

We calculated prevalence rates (%) and 95% confidence intervals
(CI) of exposure to SHS among non-smokers in the different settings.
We restricted all analyses to non-smokers, except in the description of
the distribution of salivary cotinine concentration. Given the skewed
distribution of cotinine concentrations, we performed univariate
analyses with medians, geometric means (GM), interquartile ranges
(IQR) and geometric standard deviations (GSD) to describe the data.
For cotinine concentration between the limit of quantification and
detection, we assigned half the level of detection (0.5 ng/ml). The
independent variables were age (16-44, 45-64, and >65), sex, body
mass index (BMI, computed as height/(weight)? in m/kg?, as under-
weight: <18.50; normal: 18.50-24.99; overweight: 25.00-29.99; and
obese: >30.00), educational level (less than primary, primary, secon-
dary, and university), number of smokers in the house (0, 1, and >2),
number of cigarettes smoked in presence of the subject at home (0, 1,
2-6, and >7), house size (number of rooms and total home surface in
m?: <50, 50-99, and >100), number of smokers at work (0,1, and >2),
and number of hours per day exposed to SHS at work (0, 1, and >2).

We used linear and logistic regression models for estimating the
determinants of cotinine in non-smokers. The linear models, which
used log transformation of the cotinine concentration as the outcome
variable, did not provide reliable estimates. We categorized the sali-
vary cotinine concentration and applied multinomial logistic regres-
sion models. Cotinine concentrations were categorized as: <1 ng/ml
(limit of quantification); 1-2.1 ng/ml and >2.1 ng/ml, which are
approximate thirds of the distribution. To evaluate the effect of the
independent variables (number of smokers in the house, number of
cigarettes smoked in presence of the subject at home, house size,
number of smokers at work and number of hours exposed to SHS at
work) on the salivary cotinine concentrations, we fitted multinomial
logistic regression models and derived odds ratios (OR) and 95% CI. All
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Fig. 1. Distribution of salivary cotinine concentrations (ng/ml) by self-reported tobacco
use (smokers) and non use (non-smokers). Barcelona (Spain), 2004-2005.

models were adjusted for sex, age, BMI, and educational level. We
used SPSS v.15 for all the statistical analyses.

Results

Salivary cotinine in smokers and non-smokers

The distribution of the salivary cotinine concentrations is shown in
Fig. 1. The distribution for the entire sample (smokers and non-

smokers) is bimodal (panel A), with peaks at approximately 1.1 and
150.0 ng/ml. The distributions of the salivary cotinine concentration
for smokers (panel B) and non-smokers (panel C) showed some
overlap. All subjects had detectable cotinine concentrations and 66.3%
of subjects who had reported being non-smokers had a cotinine con-
centration 21 ng/ml.

Self-reported exposure to SHS in non-smokers

The prevalence rate of self-reported exposure to SHS in any
location was 75.7% (95% Cl: 72.7%-78.8%); the rates were similar
in men (74.8%; 95% CI: 70.0%-79.5%) and women (76.4%; 95% CI:
72.5%-80.3%). The prevalence of self-reported SHS exposure at home,
at workplace/education venues, and other places (leisure time or
transport) is shown in Table 1. In men, the prevalence rate of ex-
posure to SHS was 27.4% (95% Cl: 22.5%-32.4%) at home, 41.3% (95%
Cl: 29.8%-52.7%) at workplace/education venues, and 67.2% (95% CI:
62.0%-72.4%) in other locations. In women, the prevalence rate of
exposure to SHS was 36.9% (95% Cl: 32.5%-41.3%) at home, 39.5%
(95% CI: 28.9-50.2%) at workplace/education venues, and 62.9% (95%
Cl: 58.5%-67.3%) in other locations. Overall, self-reported exposure
to SHS tended to decrease with age (x? for trend=61.2, p<0.01, in
men; and x? for trend=90.4, p<0.01 in women). This pattern was
also found for exposure to SHS at home, in workplace/education
venues, and in other locations (leisure time and transport), data not
shown.

Salivary cotinine levels among non-smokers

The geometric mean of cotinine concentrations was 1.49 ng/ml
(95% CI: 1.39-1.60 ng/ml) among all subjects, and 1.80 ng/ml (95% CI:
1.37-2.35 ng/ml) in subjects who reported exposure to SHS in all
settings (Table 2). Participants who reported being exposed to SHS in
all settings had the highest cotinine concentrations (GM: 1.80 ng/ml;
95% CI: 1.37-2.35 ng/ml), whereas those who reported exposure to
SHS only at work/education venues had the lowest cotinine
concentration (GM: 1.17 ng/ml; 95% CI: 0.64-2.14 ng/ml). The medians
and geometric means of salivary cotinine concentrations according to
socio-demographic and other independent variables are shown in
Table 3. The geometric mean of salivary cotinine concentration in men

Table 1
Prevalence (%) and 95% confidence interval (CI) of self-reported exposure to secondhand smoke (SHS) in non-smokers by sex, age and setting
N NP Exposed in Exposed at home Exposed at Exposed in
any setting work/education other places®
venues
Men and women
All ages (years) 775 377 75.7 (72.7-78.8) 33.0 (29.7-36.3) 40.3 (32.5-48.1) 64.6 (61.3-68.0)
16-44 264 211 96.2 (93.9-98.5) 36.7 (30.9-42.6) 441 (34.0-54.2) 92.0 (88.8-95.3)
45-64 242 166 81.4 (76.5-86.3) 37.6 (31.5-43.7) 35.5(23.3-47.8) 65.3 (59.3-71.3)
>65 269 e 50.6 (44.6-56.5) 25.3 (20.1-30.5) e 372 (31.4-42.9)
Men
All ages (years) 317 172 74.8 (70.0-79.5) 274 (22.5-32.4) 41.3 (29.8-52.7) 67.2 (62.0-72.4)
16—- 44 116 99 96.6 (93.2-99.9) 35.3 (26.6-44.0) 45.5 (30.9-60.0) 91.4 (86.3-96.5)
45-64 90 73 75.6 (66.7-84.4) 26.7 (17.5-35.8) 35.6 (17.2-54.0) 64.4 (54.6-74.3)
>65 111 = 51.4 (42.1-60.6) 19.8 (12.4-27.2) e 441 (34.9-53.4)
Women
All ages (years) 458 205 76.4 (72.5-80.3) 36.9 (32.5-41.3) 39.5 (28.9-50.2) 62.9 (58.5-67.3)
16-- 44 148 112 95.9 (92.8-99.1) 37.8 (30.0-45.7) 42.9 (28.9-56.9) 92.6 (88.3-96.8)
45-64 152 93 84.9 (79.2-90.6) 441 (36.2-52.0) 35.5(19.2-51.8) 65.8 (58.2-73.3)
265 158 = 50.0 (42.2-57.8) 29.1 (22.0-36.2) ¢ 32.3 (25.0-39.6)

Barcelona (Spain), 2004-05.

Please note that the denominators in the prevalence calculations varied according to applicable N.

2 Number of subjects whose answers covered only home and other places.

Number of subjects whose answers covered all three locations.
Other places: exposure in private or public transport or during leisure time.

b
c
4" Not applicable.
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Table 2
Salivary cotinine concentrations (ng/ml) in non-smokers according to self-reported
exposure to secondhand smoke (SHS) in different settings

Exposure (self-reported) N Median (IQR) Geometric mean
(95% CI)
No exposure 188 1.3 (0.5; 3.0) 1.47 (1.26-1.71)
Only at home 62 1.5(0.5; 3.5) 1.60 (1.22-2.10)
Only at work® 15 0.5 (0.5; 3.7) 1.17 (0.64-2.14)
Only in other places® 229 1.1 (0.5; 2.6) 1.37 (119-1.57)
At home and work® 9 1.2 (0.5; 3.1) 1.28 (0.65-2.48)
At home and other places® 129 1.7 (0.5; 3.3) 1.75 (1.47-2.08)
At work? and other places” 87 1.2 (0.5; 2.6) 1.35 (1.09-1.69)
At home, work® and other places® 56 1.6 (1.0; 3.0) 1.80 (1.37-2.35)

Barcelona (Spain), 2004-05.

Note. IQR: interquartile range (percentile 25; percentile 75); CI: confidence interval.
¢ Workplace and/or education venue.
b Other places: exposure in private or public transport or during leisure time.

(1.62 ng/ml, 95% CI: 1.45-1.82 ng/ml) was greater than in women
(1.41 ng/ml, 95% CI: 1.28-1.54 ng/ml). The cotinine concentrations
increased with number of smokers at home from 1.38 ng/ml (95% CI:
1.27-1.50 ng/ml) with no smokers present, to 2.28 ng/ml (95% CI:
1.67-3.12 ng/ml) with 2 or more smokers, with a significant linear
trend. The salivary cotinine concentrations also increased with the
number of cigarettes smoked per day in the presence of the subject at
home (Table 3).

In the multivariate logistic regression analyses, cotinine concen-
trations were significantly associated with the number of smokers
at home and educational level (Table 4). The cotinine concentra-
tion was associated with the number of smokers at home and with
more than six cigarettes smoked in presence of the subject at home.
In addition, the cotinine concentration was lower among subjects
with less than primary education. After adjustment for the socio-
demographic variables, exposure at work was not associated with
cotinine concentration.

Discussion

In this study, data from questionnaires and measurement of
salivary cotinine concentrations provided information about exposure
to SHS. The salivary cotinine concentrations in non-smokers were
most strongly related to SHS exposure at home, and were associated
with both the number of smokers at home and the number of ciga-
rettes smoked in presence of the subject at home.

Self-reported exposure to secondhand smoke

Age was the main determinant of self-reported exposure to
SHS, as more than 95% of participants who were younger than
44 years old reported exposure to SHS. This prevalence rate was
similar in men and women and the inverse association was present
in all settings, confirming the findings from previous surveys in
Spain (Twose et al., 2007). The proportion of participants exposed
to SHS was higher during their leisure time and in transportation
than in other locations, especially in young and middle-aged
people (Table 1). The cotinine concentrations during leisure time
and in transportation venues were relatively lower than expected,
since previous studies with airborne nicotine in Barcelona and
other European cities have shown higher SHS exposure in such
leisure time settings as bars, cafeterias, restaurants and discos
(Nebot et al., 2005; Lopez et al., 2004). The finding is of interest
because most subjects reported being exposed in those settings,
although the time spent in those venues was lower than the
time spent at home or at the workplace (data not shown).
Moreover, exposure at home is related to high cotinine concentra-
tions. This has also important implications given that this is the
main source of SHS exposure for children. Therefore, the diffusion

of smoke-free policies at home appears to be a new priority in this
population.

The prevalence of SHS exposure in workplaces was high (40.3%)
because smoke-free policies in workplaces were uncommon in Spain
at the time of the study, prior to the implementation of the anti-
smoking law (Fernandez, 2006). Other surveys conducted in Spain
before the anti-smoking law found similarly high self-reported expo-
sure in the workplace: 32% in Cornella (Twose et al., 2007), 45.8% in
Galicia (Perez-Rios et al., 2007), and 40.5% in Madrid (Galan et al.,
2007). Since the Spanish law was enacted, lower self-reported expo-
sure to SHS in the workplace has been documented (Galan et al., 2007;
Lushchenkova et al., 2008).

Table 3
Salivary cotinine concentrations (ng/ml) in non-smokers according to socio-
demographic and selected variables

N Median (IQR) Geometric mean p-value
(95% CI)
All subjects 775 13 (0.5; 3.0) 1.49 (1.38-1.60) =
Sex
Men 317 14 (0.5; 3.3) 1.62 (1.45-1.82) 0.048°
Women 458 1.2 (0.5; 2.8) 1.41 (1.28-1.54)
Age (years)
16-44 264 14 (0.5; 3.2) 1.59 (1.40-1.81) 0.817°
45-64 242 1.1 (0.5; 2.8) 1.32 (1.16-1.49)
> 65 269 14 (0.5; 3.2) 1.56 (1.37-1.77)
BMI
Underweight 14 2.7 (0.9; 6.6) 2.38 (1.21-4.64) 0.868"
Normal 341 12 (0.5; 2.8) 1.45 (1.29-1.62)
Overweight 281 1.4 (0.5; 2.9) 1.48 (1.31-1.68)
Obese 132 1.3 (0.5; 3.1) 1.50 (1.26-1.77)
Educational level
University 266 1.4 (0.5; 2.8) 1.54 (1.36-1.74) 0.178"
Secondary 145 1.5(0.5; 3.3) 1.55 (1.31-1.84)
Primary 288 1.3 (0.5; 3.0) 1.49 (1.32-1.68)
Less than primary 75 1.0 (0.5; 2.4) 1.21 (0.95-1.53)
N° of smokers at home
0 603 1.2 (0.5; 2.7) 1.38 (1.27-1.50) 0.000°
1 129 19 (1.1; 3.3) 1.84 (1.56-2.17)
>2 43 2.1(1.2; 43) 2.28 (1.67-3.12)
N° of cigarettes per day smoked at home
0 554 12 (0.5; 2.8) 1.41 (1.29-1.54) 0.005"
1 16 12 (0.5; 2.3) 1.25 (0.73-2.14)
2-6 79 1.5 (0.5; 3.7) 1.66 (1.31-2.11)
>7 121 19 (1.1; 3.0) 1.86 (1.56-2.20)
House size (m?)
<50 30 1.1 (0.5; 3.5) 1.52 (0.97-2.37) 0.795"
50-99 510 13 (0.5; 2.8) 1.45 (1.33-1.58)
>100 205 1.3 (0.5; 3.3) 1.49 (1.29-1.74)
N° of rooms
=2 25 1.0 (0.5; 3.2) 1.35 (0.84-2.18) 0.088"
3-4 466 12 (0.5; 2.9) 1.42 (1.29-1.56)
>5 280 1.5 (0.5; 3.2) 1.62 (1.44-1.83)
N° of smokers at work
0 239 1.2 (0.5; 2.6) 1.38 (121-157) 0.678"
1 45 15 (0.5; 3.3) 1.59 (1.18-2.12)
22 102 1.2 (0.5; 2.6) 143 (1.17-1.75)
Exposure to smoking at work® (hours)
0 234 13 (0.5; 2.7) 141 (1.24-1.61) 0.419"
1 56 1.1(0.5; 2.3) 1.28 (0.98-1.67)
>2 106 13 (0.5; 3.3) 1.58 (1.30-1.93)

Barcelona (Spain), 2004-05.
Note. The sum does not up the total for some variables because of some missing values.
IQR: interquartile range; CI: confidence interval; BMI: body mass index (in kg/m?;
underweight: <18.50; normal: 18.50-24.99; overweight: 25.00-29.99; obese: >30.00).
¢ Mann Whitney test.
b Trend test for variables with more than two categories.
€ Only hours exposed at work.
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Table 4
Association of socio-demographic and smoking exposure variables with salivary
cotinine concentrations in non-smokers

1-2.1 ng/ml vs <1 ng/ml >2.1 ng/ml vs <1 ng/ml

OR? (95% CI) OR?* (95% CI)
Sex
Men 1 1
Women 0.85 (0.58-1.24) 0.74 (0.52-1.06)
Age (years)
16-44 1 1
45-64 0.66 (0.40-1.07) 0.67 (0.42-1.07)
>64 0.98 (0.57-1.67) 1.12 (0.67-1.86)
BMI
Underweight 1 1
Normal 1.19 (0.21-6.77) 0.40 (0.11-1.39)
Overweight 1.54 (0.26-8.95) 0.40 (0.11-1.45)
Obese 2.22(0.37-13.2) 0.46 (0.12-1.72)

Educational level

University 1 1

Secondary 0.91 (0.54-1.52) 0.95 (0.58-1.54)
Primary 0.90 (0.56-1.45) 0.91 (0.58-1.43)
Less than primary 0.42 (0.20-0.90) 0.51 (0.25-1.01)

N° of smokers at home

0 1 1
1 3.36 (2.01-5.61) 2.77 (1.67-4.58)
22 3.80 (1.52-9.47) 4,66 (1.98-11.00)

N° of cigarettes/day smoked at home
0 1 1

1 118 (0.36-3.87) 0.74 (0.21-2.61)
2-6 147 (0.79-2.74) 1.50 (0.84-2.64)
>7 3.31 (1.93-5.66) 2.81 (1.67-4.73)

House size (m?)

<50 1 1

50-99 1.17 (0.46-2.96) 1.10 (0.45-2.70)
2100 0.91 (0.34-2.45) 1.05 (0.41-2.72)
N° of rooms

1-2 1 1

3-4 1.41 (0.48-4.15) 1.32 (0.50-3.47)
25 1.96 (0.65-5.90) 1.92 (0.71-5.16)

Smokers at work

0 1 1
1 141 (0.62-3.21) 1.70 (0.78-3.74)
>2 143 (0.81-2.53) 1.14 (0.64-2.05)

Exposure to smoking at work® (hours/day)

0 1 1
1 1.18 (0.58-2.41) 0.82 (0.39-1.72)
2 1.27 (0.71-2.29) 1.36 (0.77-2.39)

Barcelona (Spain), 2004-05.
Note. BMI: body mass index (in kg/m?; underweight: <18.50; normal: 18.50-24.99;
overweight: 25.00-29.99; obese: >30.00).

2 0dds ratio and 95% confidence interval adjusted for sex, age, body mass index and
educational level, when necessary.

b Only hours exposed at work.

Salivary cotinine and passive smoking

The use of salivary cotinine—a specific biomarker of SHS expo-
sure in the previous 2-5 days (Benowitz, 1999; Etzel, 1990; Repace
et al.,, 1998)—is one of the strengths of this study. Saliva samples
were collected at various times of day during different days of the
week, including week-ends, and in different months; hence, sys-
tematic error due to sampling time and seasonality is unlikely. The
analytical method to evaluate salivary cotinine is highly sensitive;
assessment of cotinine concentrations was blind to the partici-
pants smoking status, and the same protocol was used for all saliva
samples (Pascual et al., 2003). Our method was rigorous enough to

analyze cotinine concentrations in saliva with a small quantification
error (<15%), a characteristic of assays seldom reported in previous
studies.

Our study showed that 66.3% of subjects who were non-smokers
had quantifiable concentrations of cotinine in their saliva, whereas
this figure ranged from 56% to 88% in previous studies (Nondahl
et al, 2005; Pirkle et al., 1996). We found that mean cotinine
concentrations in non-smokers without smokers at home (1.38 ng/
ml) were higher than previous estimates in American (below 0.1 ng/
ml in serum) (Pirkle et al., 2006) and Scottish (0.35 ng/ml in saliva)
(Haw and Gruer, 2007) populations. The higher concentrations can
be explained by an actual higher exposure related to the relatively
higher prevalence rates of smoking in the Spanish population as
compared to the US and Scotland and the low anti-smoking social
climate in Spain before the legislation (Joossens and Raw, 2006). In
addition, some overestimation of the average cotinine concentration
is possible because those samples (33.7%) with detectable but not
quantifiable cotinine were assigned a value of 0.5 ng/ml (half the
limit of quantification).

The number of smokers and the number of cigarettes smoked at
home were the main correlates of salivary cotinine concentrations.
The higher exposure in the better educated is partly explained by age:
exposure to SHS is higher in the younger persons; this same group is
more highly educated. However, the independent association of
education with cotinine concentrations is not so clear. After adjust-
ment for age in the multivariate model, an irregular non-significant
pattern of increased cotinine concentration by educational level is
present. Other factors, such as number of rooms, house size, number
of smokers at work, and number of hours exposed to SHS at work,
were not associated with cotinine concentrations. Nondahl et al.
(2005) also found that serum cotinine concentrations increased with
an increase in the number of cigarettes smoked in the household. The
study of Haw and Gruer (2007) in Scotland before and after imple-
mentation of a smoke-free legislation showed that the salivary
cotinine concentrations increased with the number of smokers at
home. Studies conducted in children between 11 and 16 years in
schools in England showed that the average salivary cotinine
concentrations in children whose parents did not smoke at home
were much lower than in children whose parents did so (Jarvis et al.,
1985, 2000).

Study limitations and strengths

One limitation of the assessment of SHS exposure is the use of a
questionnaire which is potentially subject to some degree of
information bias. Preliminary results assessing the validity of the
questionnaire used against cotinine determinations show a sensitivity
of 77.8% for exposure at any place and a specificity of 80.6% for
exposure at home, work, and transport (Fernandez et al., 2007).
However, some misclassification of SHS exposure from self-report
cannot be excluded, since those claiming to be non-exposed had
higher salivary cotinine concentrations than those exposed only at
work. In addition to misclassification this may be due to the low
frequency of subjects in some categories of exposure. Our ques-
tionnaire covered not only exposure at work and at home but also
exposure during leisure time and private and public transportation.
These potential settings of exposure have often been neglected in
previous studies. However, we were not able to account for other
factors possibly related to SHS exposure, such as ventilation, intensity
of exposure, and proximity to smokers (Benowitz, 1996, 1999).

Other studies have attempted to build models including socio-
economic and physiological covariates to better explain the observed
variability in cotinine measures. In the study of Pirkle et al. (1996),
serum cotinine concentrations in non-smokers varied by age, race/
ethnicity, sex, and other socio-demographic (number of rooms,
number of smokers at home, number of hours of exposure to SHS at
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work), and behavioral characteristics (drinking) (R*=0.34). Another
study showed a relationship of the salivary cotinine concentrations
with declaration of exposure over 7 days and with number of smokers
at home and work (Emmons et al., 1994).

Conclusions

This study jointly describes the exposure to SHS by means of self-
report and salivary cotinine, the first to do so at the population level in
Spain. The prevalence of exposure to SHS in this population is high and
is inversely associated with age. Moreover, the main setting of
exposure to SHS is the home, as shown by the association between
salivary cotinine concentrations and the number of smokers and
cigarettes smoked at home in the presence of non-smokers. The
results of this study, conducted before the national ban on smoking in
Spain, are a useful baseline to evaluate the impact of the ban on SHS
exposure among the non-smoking population.

Determinants of COTinine (DCOT) Study investigators

Antoni Agudo, Carles Ariza, Josep M. Borras, Esteve Ferniandez,
Marcela Fu, Mireia Jané, Jose M. Martinez-Sanchez, Albert Moncada,
Manel Nebot, José A. Pascual, Mercé Peris, Esteve Salté, Jonathan M.
Samet, Anna Schiaffino, Jorge Twose.

Conflicts of interest
The authors declare that there are no conflicts of interest.

Acknowledgments

This project was funded by Instituto de Salud Carlos III (FIS
PI020261) and the Thematic Network of Cooperative Research on
Cancer RD06/0020/0089) from the Government of Spain, and the
Ministry of Universities and Research (SGR200500646), Government
of Catalonia. The authors acknowledge the patient collaboration of the
participants and field workers, and Chupa-Chups Spain for providing
the Smint® candies.

References

Benowitz, N.L., 1996. Cotinine as a biomarker of environmental tobacco smoke expo-
sure. Epidemiol. Rev. 18, 188-204.

Benowitz, N.L,, 1999. Biomarkers of environmental tobacco smoke exposure. Environ.
Health Perspect. 107 (Suppl. 2), 349-355.

Blackford, A.L, Yang, G., Hernandez-Avila, M., et al., 2006. Cotinine concentration in
smokers from different countries: relationship with amount smoked and cigarette
type. Cancer Epidemiol. Biomark. Prev. 15, 1799-1804.

Campuzano, J.C., Hernandez-Avila, M., Jaakkola, M.S., et al., 2004. Determinants of
salivary cotinine levels among current smokers in Mexico. Nicotine Tob. Res. Gac.
Sanit. 6, 997-1008.

Emmons, K.M., Abrams, D.B., Marshall, R,, et al., 1994. An evaluation of the relationship
between self-report and biochemical measures of environmental tobacco smoke
exposure. Prev. Med. 23, 35-39.

Etzel, R.A., 1990. A review of the use of saliva cotinine as a marker of tobacco smoke
exposure. Prev. Med. 19, 190-197.

Fernandez, E., 2006. Spain: going smoke free. Tob. Control 15, 79-80.

Fernandez, E., Pascual, J.A., Schiaffino, A., et al., 2007. Validez de un cuestionario sobre
exposicion percibida al humo ambiental del tabaco. Gac. Sanit. 21 (Suppl. 3), P22 in
Spanish.

Galan, 1., Mata, N., Estrada, C., et al., 2007. Impact of the “Tobacco control law” on
exposure to environmental tobacco smoke in Spain. BMC Public Health 7, 224.
Garcia-Algar, 0., Vall, 0., Segura, ]., et al., 2003. Nicotine concentrations in deciduous
teeth and cumulative exposure to tobacco smoke during childhood. JAMA 290,

196-197.

Haw, S.J., Gruer, L., 2007. Changes in exposure of adult non-smokers to secondhand
smoke after implementation of smoke-free legislation in Scotland: national cross
sectional survey. BMJ 335, 549.

IARC, 2004. Tobacco smoke and involuntary smoking. IARC Monographs Volume 83.
International Agency for Research on Cancer, Lyon.

Jaakkola, M.S., Ma, J., Yang, G., et al., 2003. Determinants of salivary cotinine con-
centrations in Chinese male smokers. Prev. Med. 36, 282-290.

Jane, M., Nebot, M., Rojano, X., et al,, 2002. Exposure to environmental tobacco smoke in
public places in Barcelona, Spain. Tob. Control 11, 83-84.

Jarvis, MJ., Russell, M.A.,, Feyerabend, C., et al., 1985. Passive exposure to tobacco smoke:
saliva cotinine concentrations in a representative population sample of non-
smoking schoolchildren. Br. Med. ]. (Clin. Res. Ed.) 291, 927-929.

Jarvis, MJ.,, Goddard, E., Higgins, V., Feyerabend, C., Bryant, A., Cook, D.G., 2000.
Children's exposure to passive smoking in England since the 1980s: cotinine
evidence from population surveys. BM] 321, 343-345.

Joossens, L., Raw, M., 2006. The Tobacco Control Scale: a new scale to measure country
activity. Tob. Control 15, 247-253.

Lopez, M.J., Nebot, M., Salles, ]., et al., 2004. Measurement of exposure to environmental
tobacco smoke in education centers, health centers, transport facilities and leisure
places. Gac. Sanit. 18, 451-457 in Spanish.

Lushchenkova, O. Fernindez, E. Lopez, MJ., et al, ETS EuroSurvey Working
Group, 2008. Secondhand smoke exposure in Spanish adult non-smokers follow-
ing the introduction of an anti-smoking law. Rev. Esp. Cardiol. 61, 687-694 in
Spanish.

Nebot, M., Lopez, M.J., Tomas, Z., Ariza, C., Borrell, C., Villalbi, J.R., 2004. Exposure to
environmental tobacco smoke at work and at home: a population based survey.
Tob. Control 13, 95.

Nebot, M., Lopez, M J., Gorini, G., et al., 2005. Environmental tobacco smoke exposure in
public places of European cities. Tob. Control 14, 60-63.

Nondahl, D.M., Cruickshanks, KJ., Schubert, C.R., 2005. A questionnaire for assessing
environmental tobacco smoke exposure. Environ. Res. 97, 76-82.

Pascual, J.A., Diaz, D., Segura, ]., et al,, 2003. A simple and reliable method for the
determination of nicotine and cotinine in teeth by gas chromatography/mass spec-
trometry. Rapid Commun. Mass Spectrom. 17, 2853-2855.

Patrick, D.L, Cheadle, A., Thompson, D.C., Diehr, P,, Koepsell, T,, Kinne, S., 1994. The
validity of self-reported smoking: a review and meta-analysis. Am. J. Public Health
84,1086-1093.

Perez-Rios, M., Santiago-Perez, M.L, Alonso, B., Malvar, A., Hervada, X., 2007. Exposure to
second-hand smoke: a population-based survey in Spain. Eur. Respir. J. 29, 818-819.

Pichini, S., Garcia-Algar, O., Munoz, L., et al., 2003. Assessment of chronic exposure to
cigarette smoke and its change during pregnancy by segmental analysis of maternal
hair nicotine. J. Expo. Anal. Environ. Epidemiol. 13, 144-151.

Pirkle, ].L., Flegal, KM., Bernert, ].T., Brody, D.J., Etzel, R.A., Maurer, K.R., 1996. Exposure
of the US population to environmental tobacco smoke: the Third National Health
and Nutrition Examination Survey, 1988 to 1991. JAMA 275, 1233-1240.

Pirkle, J.L., Bernert, J.T., Caudill, S.P., Sosnoff, C.S., Pechacek, T.F., 2006. Trends in the
exposure of nonsmokers in the U.S. population to secondhand smoke: 1988-2002.
Environ. Health Perspect. 114, 853-858.

Repace, J.L,, Jinot, J., Bayard, S., Emmons, K., Hammond, S.K., 1998. Air nicotine and saliva
cotinine as indicators of workplace passive smoking exposure and risk. Risk Anal.
18, 71-83.

Twose, J., Schiaffino, A., Garcia, M., Borras, ].M., Fernandez, E., 2007. Correlates of
exposure to second-hand smoke in an urban Mediterranean population. BMC
Public Health 7, 194.

US Department of Health and Human Services, 2006. The health consequences of
involuntary exposure to tobacco smoke: a report of the Surgeon General. Atlanta,
GA, US Department of Health and Human Services, Centers for Disease Control and
Prevention, National Center for Chronic Disease Prevention and Health Promotion,
Office on Smoking and Health.

Villalbi, ].R., Pasarin, M., Nebot, M., Borrell, C., in press. Changes in the pattern of smoking in
Barcelona, 1983-2006. Med. Clin. (Barc). doi:10.1016/j.medcli.2008.09.031.



ARTICULO 2

Martinez-Sanchez JM, Fu M, Pérez-Rios M, LopezMibhcada A, Fernandez E. Comparing
salivary cotinine concentration in non-smokers frdm general population and hospitality
workers. Eur J Public Health. 2009; 19(6):662-664.






European Journal of Public Health, Vol. 19, No. 6, 662—-664
© The Author 2009. Published by Oxford University Press on behalf of the European Public Health Association. All rights reserved.
doi:10.1093/eurpub/ckp155 Advance Access published on 12 October 2009

Comparing salivary cotinine concentration in
non-smokers from the general population and
hospitality workers in Spain

Jose M. Martinez-Sanchez"?, Marcela Fu'?, Ménica Pérez-Rios>*,
Maria J. Lopez*>, Albert Moncada®, Esteve Fernandez'?, for the DCOT study
investigators and the Spanish Smoking Law Evaluation Group*

Background: The objective was to compare the pattern of exposure to second-hand smoke (SHS) among
non-smokers in the general population and in hospitality workers. Methods: We used the adult (16-64
years) non-smokers of two independent studies (general population and hospitality workers) in Spain.
We assessed the exposure to SHS by means of questionnaire and salivary cotinine concentration.
Results: The salivary cotinine concentration by sex, age, educational level, day of week of saliva
collection, and exposure to SHS were always higher in hospitality workers than in the general
population. Conclusion: Our results indicated that non-smoker hospitality workers have higher levels
of exposure to SHS than general population.

Keywords: cotinine, environmental tobacco smoke, general population, hospitality worker, second-
hand smoke.

Introduction

econd-hand smoke (SHS) has been associated with a variety
Sof health effects among non-smokers.! Exposure to SHS
mainly depends on exposure at home and work, and, among
workers in the absence of a smoking ban in workplaces, it may
vary for different occupations.”> We have recently conducted
two independent studies in Spain to assess SHS exposure in
non-smokers in different population groups. One study
describes salivary cotinine concentration among non-smokers
from the general population.” The other study evaluates the
impact of the Spanish smoking law in hospitality non-smoker
workers.* With these data, we aimed to compare the pattern of
exposure to SHS among non-smokers in the general
population and in hospitality workers assessed by means of
salivary cotinine concentration.

Methods

We wused non-smoker population within labour age
(1665 years) of these two independent studies. The first
study was a cross-sectional survey conducted between March
2004 and December 2005 on a representative random
sample (1245 people, 694 women and 551 men) of the
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non-institutionalized population of Barcelona, Spain.®> The
second study was a prospective study in five regions of
Spain, including 431 hospitality workers (180 women and
251 men) employed at pubs, bars, restaurants, hotels and
discotheques. The follow-up period was from 2005 (before to
the enactment of the Tobacco Control Law in Spain) until
2008 (2 years after the law). We used data from the baseline
survey (October-December 2005). Both surveys were
conducted before the Spanish smoking law came into effect
in January 2006.>

In both studies, we obtained a saliva sample for cotinine
analysis using the same protocol. Participants were asked to
rinse their mouths and then suck a lemon candy (Smint®) to
stimulate saliva production. Saliva samples were frozen and
sent to the Bioanalysis Research Group of the Municipal
Institute for Medical Research (IMIM-Hospital del Mar) in
Barcelona. Salivary cotinine was measured by gas chroma-
tography with detection by mass spectrometry (GC/MS).
The limit of quantification was 1ng/ml and the limit of
detection was 0.3ng/ml (quantification error <15%). For
cotinine concentration between the limits of quantification
and detection, we assigned half the level of quantification
(0.5ng/ml).

The same definition of smoking status was used in both
studies. We considered as non-smoker the person who
declared to have never smoked or to have formerly smoked,
and had a salivary cotinine concentration compatible
with non-smoking (<20ng/ml).*” The final sample for
this analysis consisted of 509 non-smokers from the
general population and 209 non-smokers from the base-
line cohort from the hospitality workers. Given the skewed
distribution of cotinine concentration, we calculated
geometric means and 95% confidence intervals (Cls) to
describe the data. We also computed the ratios of the
geometric mean of salivary cotinine concentration (hospitality
workers vs. general population) to describe differences
according to selected socio-demographic characteristics
(i.e. sex, age, and educational level), day of the week of
the saliva sample collection, and exposure to SHS at home
and work.
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Table 1 Salivary cotinine concentration (ng/ml) by sex, age, educational level, SHS exposure at home and work, and day of the
week of saliva sampling in non-smokers from general population and in non-smokers hospitality workers

General population

Hospitality workers Ratio between

geometric
n Geometric mean (95% Cl) n Geometric mean (95% Cl) means®

All 509 1.45 (1.33-1.60) 209 1.95 (1.78-2.14) 1.34
Sex

Men 210 1.62 (1.41-1.87) 126 2.10 (1.86-2.38) 1.30

Women 299 1.34 (1.19-1.51) 83 1.74 (1.53-1.98) 1.30
Age (years)

16-44 258 1.57 (1.38-1.80) 142 1.87 (1.67-2.08) 1.19

45-65 251 1.34 (1.18-1.51) 59 2.07 (1.74-2.46) 1.54
Educational level

Less than primary 14 0.81 (0.50-1.30) 10 2.24 (1.23-4.07) 2.77

Primary 148 1.38 (1.18-1.63) 69 2.22 (1.88-2.63) 1.61

Secondary 128 1.56 (1.29-1.88) 89 1.83 (1.59-2.11) 1.17

University 219 1.49 (1.30-1.72) 33 1.84 (1.54-2.22) 1.23
Self-reported exposure to SHS at home

Exposed 133 1.57 (1.32-1.86) 64 2.22 (1.90-2.60) 1.41

Not exposed 376 1.42 (1.27-1.58) 141 1.82 (1.62-2.04) 1.28
Self-reported exposure to SHS at work®

Exposed 153 1.44 (1.23-1.69) 139 2.01 (1.80-2.24) 1.40

Not exposed 225 1.42 (1.24-1.63) 58 1.72 (1.42-2.09) 1.21
Day of the week of the sample collection

Monday 103 1.34 (1.10-1.64) 47 1.68 (1.41-2.00) 1.25

Tuesday 122 1.44 (1.21-1.71) 21 1.95 (1.34-2.84) 1.35

Wednesday 97 1.56 (1.25-1.95) 38 1.70 (1.40-2.06) 1.09

Thursday 96 1.44 (1.16-1.78) 41 2.15 (1.71-2.71) 1.49

Friday 66 1.61 (1.24-2.09) 47 2.12 (1.73-2.59) 1.32

Weekend 25 1.26 (0.85-1.89) 15 2.62 (1.97-3.49) 2.08

a: Ratio=Geometric mean of hospitality workers/geometric mean of general population
b: Sample in the general population: number of subjects who declared they were working
The sum does not up the total for some variables because of some missing values

Results

The geometric mean of cotinine concentration was 1.45ng/ml
(95% CI: 1.33-1.60ng/ml) in the general population, and
1.95ng/ml (95% CI: 1.78-2.14 ng/ml) in hospitality workers.
Salivary cotinine concentration was higher in men as
compared to women, but always higher in both men and
women who were hospitality workers (ratio of geometric
means were 1.30) (Table 1). Salivary cotinine concentration
by sex, age, educational level, exposure to SHS at home and
work and day of week were always higher in hospitality
workers than in the general population (Table 1). When we
restricted the general population sample to those employed
men and women, we found a similar salivary cotinine
concentration (overall geometric mean: 1.43ng/ml, 95% CI:
129-1.59 ng/ml).

In the general population, the prevalence rate of exposure to
SHS was 26.1% (95% CI: 18.7-33.6%) at home and 40.5%
(95% CI: 32.7-48.3%) at work. In hospitality workers, the
prevalence rate of exposure to SHS was 31.2% (95% CI:
19.9-42.6%) at home and 70.6% (95% CI: 63.0-78.1%) at
work. The geometric mean of salivary cotinine concentration
was 1.57ng/ml (95% CI: 1.32-1.86ng/ml) in the general
population who reported exposure to SHS at home, and
2.22ng/ml (95% CI: 1.90-2.60 ng/ml) in hospitality workers
who reported exposure to SHS at home (ratio=1.41). The
geometric mean of cotinine concentration in subjects who
reported exposure to SHS at work was 1.44ng/ml (95% CI:
1.23-1.69 ng/ml) in general population, and 2.01 ng/ml (95%
CI: 1.80-2.24ng/ml) in hospitality workers (ratio=1.40)
(Table 1).

The highest differences in the geometric means between
hospitality workers and the general population were present
among less-educated individuals and those aged over 45 years.
In hospitality venues, the owners had higher salivary cotinine

concentration than other hospitality workers (data not
shown). The salivary cotinine concentration in hospitality
workers was higher when the saliva sample was obtained
during the weekend compared with the weekdays.

Discussion

The results of this study show that non-smoker hospitality
workers are more exposed to SHS than the general population
before the Spanish Tobacco Control Law. Hospitality workers
have the highest levels of cotinine concentration on weekends.
This could be explained because the frequency of smokers on
weekends in bars, restaurants and pubs is higher than during
the rest of the week. It may also be explained by the cumulative
exposure during the week and is hence detected during the
weekend. Interestingly, the salivary cotinine concentration
among persons from the general population employed and
not employed was similar. The prevalence of exposure to
SHS at home was similar in the general population and in
hospitality workers; however, the prevalence of exposure to
SHS at work was almost 2-fold in the hospitality workers.

One limitation of this study is derived of the use of an
opportunistic and non-randomized sample of hospitality
workers. The use of salivary cotinine as a specific biomarker
of exposure to SHS in the previous 2—5 days®®? in both studies
is one of the strengths of this report. Moreover, the analytical
method to evaluate salivary cotinine is highly sensitive;
assessment of cotinine concentration was blind to the
participants’ smoking status, and the same protocol was used
for all saliva samples in the two studies.>*

In conclusion, this study shows that exposure to SHS was
higher in non-smoker hospitality workers than in non-smokers
from the general population, in terms of sex, age, educational
level, exposure to SHS at home and work and day of week of
saliva collection, before a national ban on smoking came into
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effect in Spain.>'° Therefore, these employees are subject to a
higher health risk in terms of lung cancer, ischaemic heart
disease and respiratory symptoms due to their occupational
exposure to SHS.
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Key points

e Exposure to SHS was higher in non-smoker hospitality
workers than in non-smokers from the general
population before a national ban on smoking came
into effect in Spain.

e Smoking control law must protect all workers without
exceptions from exposure to SHS including hospitality
workers.
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RESUMEN

Historia del articulo:

Recibido el 17 de noviembre de 2009
Aceptado el 3 de febrero de 2010
On-line el 15 de abril de 2010

Palabras clave:

Estudio longitudinal
Trabajadores de hosteleria
Cuestionario

Percepcion

Humo ambiental del tabaco
Ley 28/2005

Objetivo: Evaluar los cambios en las expectativas y las actitudes sobre la Ley 28/2005 de medidas
sanitarias frente al tabaquismo de los trabajadores de la hosteleria tras 2 afios de su entrada en vigor.
Métodos: Estudio longitudinal de una cohorte de trabajadores del sector de la hosteleria de cinco
comunidades auténomas (n=431) antes de la entrada en vigor de la ley y 24 meses después. Se
comparararon el conocimiento de la ley, las expectativas de cumplimiento y los conocimientos sobre los
efectos adversos del tabaquismo pasivo antes y después de la ley.
Resultados: De los 431 trabajadores participantes iniciales se obtuvo respuesta de 219 a los 2 afios (tasa de
seguimiento del 50,8%). E1 79,0% de los trabajadores conocia el proyecto de ley antes de su entrada en vigor,
frente al 94,1% que afirmé conocerla después (p < 0,05). Se observd un aumento en el porcentaje de
trabajadores que estaban de acuerdo en prohibir el consumo de tabaco en todos los lugares publicos,
incluidos los bares y restaurantes (del 54,1% al 65,8%; p < 0,05). Se observo un aumento en los porcentajes
de apoyo a la actual norma, en la percepcion de su cumplimiento por parte de los trabajadores y de los
clientes, y en el conocimiento de los efectos adversos del humo ambiental del tabaco.
Conclusiones: El conocimiento y la aceptacién de la ley de medidas sanitarias frente al tabaquismo por
parte de los trabajadores de la hosteleria ha aumentado 2 afios después de su entrada en vigor.

© 2009 SESPAS. Publicado por Elsevier Espaiia, S.L. Todos los derechos reservados.

Changes in hospitality workers’ expectations and attitudes after the
implementation of the Spanish smoking law
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Introduccion

El 1 de enero de 2006 entrd en vigor en Espaiia la Ley 28/2005
de medidas sanitarias frente al tabaquismo y reguladora de la
venta, el suministro, el consumo y la publicidad de los productos
del tabaco'. En términos generales, esta ley se ha considerado
como una de las actuaciones legislativas de mayor alcance para la
salud pablica de nuestro pais®’. Sin embargo, es una ley
incompleta en términos de proteccion de la salud de un colectivo
importante de trabajadores?>. La ley prohibe fumar en los lugares
de trabajo, pero los bares y restaurantes, y la hosteleria en general,
son una importante excepcion. La ley permite a los propietarios de
los locales de menos de 100 m? del sector de la hosteleria escoger
entre permitir o no el consumo de tabaco en su establecimiento.
En los locales de mas de 100 m?, en los cuales la ley si prohibe
fumar, el propietario puede habilitar una zona para fumadores
convenientemente aislada, que no puede superar el 30% de la
superficie atil del local®.

Recientes estudios de dmbito poblacional*® han evaluado el
impacto de la ley espafiola en términos de la exposicion
autodeclarada al humo ambiental del tabaco en distintos
ambientes. También se ha evaluado el impacto de la ley en el
sector de la hosteleria mediante el uso de marcadores objetivos de
la exposicion al humo ambiental del tabaco, como la nicotina en
fase vapor en el ambiente® y la cotinina en saliva’®. Todos estos
estudios muestran una reduccién de la exposicion al humo
ambiental del tabaco en términos generales, mientras que en la
hosteleria solo ha disminuido cuando la prohibicion de fumar ha
sido total®’.

También en otros paises se han realizado estudios®~!? que han
evaluado los cambios de actitud respecto a sus normativas «libres
de humo» antes y después de su entrada en vigor, tanto en
poblaciéon general como en trabajadores de la hosteleria. En
Espafia, un estudio'> mostraba la opinién ptblica sobre la Ley 28/
2005 en Catalufia un mes antes de su entrada en vigor, y varias
encuestas de ambito nacional’*'® han estimado la opinién
publica sobre la ley. Sin embargo, no conocemos estudios que
hayan evaluado los cambios en las percepciones y las opiniones de
los trabajadores de la hosteleria sobre la Ley 28/2005 antes y
después de su entrada en vigor, que son un colectivo de especial
interés debido a las excepciones de la ley espaiiola.

El presente trabajo es parte de un proyecto que evalda el
impacto de la Ley 28/2005 en los trabajadores del sector de la
hosteleria'”. Su objetivo es evaluar los cambios en las expectativas
y las actitudes sobre la Ley 28/2005 de medidas sanitarias frente
al tabaquismo y los conocimientos sobre los efectos adversos del
humo ambiental del tabaco en una muestra de trabajadores de la
hosteleria antes y 2 afios después de la entrada en vigor de la ley.

Métodos
Disefio del estudio y caracteristicas de la muestra

Estudio de una cohorte de trabajadores del sector de la
hosteleria. Se llevd a cabo un muestreo de conveniencia por
conglomerados de trabajadores del sector de la hosteleria en cinco
comunidades auténomas (Cantabria, Catalufia, Comunidad Va-
lenciana, Galicia e Islas Baleares) antes de la entrada en vigor de la
ley (octubre-diciembre 2005), y se les realiz6 un seguimiento
hasta 2 afios después de la ley (octubre-diciembre 2007)”%17. Se
establecieron cuotas a priori por comunidad auténoma segin el
tamafio del establecimiento (50% mayores de 100 m? y 50%
menores de 100 m?) y el consumo de tabaco (50% fumadores y
50% no fumadores), para tener la mayor representatividad segin
el consumo de tabaco y las distintas opciones de regulacién de los

locales. Concretamente, se entrevistd a 431 trabajadores entre
septiembre y diciembre de 2005, y se volvié a contactar con los
participantes a los 6, 12 y 24 meses aproximadamente de la
entrevista inicial. En este trabajo se presentan los cambios entre la
encuesta inicial y a los 2 afios de seguimiento. Para realizar el
trabajo de campo se contactd previamente con los propietarios de
los negocios para explicarles los objetivos y obtener su permiso
para hablar con los empleados durante su jornada laboral. Tras
ello se contact6 con los trabajadores y, después de explicar el
estudio verbalmente y mediante una carta de presentacion, se
solicitd su consentimiento informado para administrarles un
cuestionario y obtener una muestra de saliva para determinar la
concentracion de cotinina. Se definieron como criterios de
inclusion que los participantes llevaran trabajando como minimo
6 meses en el establecimiento, que trabajaran un minimo de 4 h
diarias por lo menos 5 dias a la semana, y que el trabajador
creyese que seguiria trabajando alli durante los 2 afios siguientes.
El cuestionario incluia una entrevista estructurada (cara a cara)
sobre consumo de tabaco, exposicion al humo ambiental del
tabaco y conocimientos y percepciones sobre la ley. El estudio
obtuvo la autorizacién del Comité Etico de Investigacion Clinica
del Hospital Universitario de Bellvitge.

Variables de analisis

Expectativas sobre la Ley 28/2005 se pregunt6 a todos los
trabajadores si conocian la ley que regula el consumo de tabaco en
los lugares de trabajo y que iba a afectar (antes) o afectaba
(después) a bares, restaurantes y lugares de ocio, y su grado de
apoyo a la ley. También se pregunt6 sobre cémo creian que
iba a influir o habia influido la ley en el nimero de clientes del
local (aumentard/ha aumentado, disminuird/ha disminuido; no
influird/no ha influido, y no sabe/no contesta), y la actitud de éstos
frente a la norma.

Expectativas de cumplimiento de la Ley 28/2005: se recogieron
dos variables dicotomicas (si/no) sobre como creian que iba a ser/
habia sido el cumplimiento de la ley por parte de los trabajadores
y de los clientes en el sector de la hosteleria.

Actitudes y conocimientos sobre el humo ambiental del
tabaco: se realizaron seis preguntas empleando una escala Likert
(1, totalmente de acuerdo; 2, de acuerdo; 3, ni de acuerdo ni en
desacuerdo; 4, en desacuerdo; y 5, totalmente en desacuerdo)
sobre el conocimiento acerca del humo ambiental del tabaco y sus
efectos sobre la salud en nifios y adultos, ademas de su opinion
sobre restringir el consumo de tabaco en todos los lugares de
trabajo (incluidos bares y restaurantes). A partir de estas
preguntas en escala Likert se crearon variables dicotomicas
(«totalmente de acuerdo+de acuerdo» frente a «ni de acuerdo ni
en desacuerdo+en desacuerdo+totalmente en desacuerdo»).

Andlisis estadistico

Se calcularon porcentajes y sus intervalos de confianza del
95% (IC95%) para las variables de interés y se estratificaron
segin el consumo de tabaco y el tipo de regulacion del local
(locales que prohiben fumar totalmente, locales que tienen
zonas habilitadas para fumadores y locales que permiten
fumar) a los 2 afos de entrar en vigor la ley. Al tratarse de
muestras pareadas, en las tablas se presentan los datos para
los trabajadores con informacion disponible tanto inicial como en
el seguimiento. Para la comparacion de los porcentajes se utilizd
la prueba y?> de McNemar para muestras pareadas a fin de
comparar los porcentajes antes y después de la ley en aquellos
trabajadores que contestaron ambos cuestionarios (2005 y 2007).
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Los andlisis de los datos se realizaron con el paquete estadistico
SPSS 15.0.

Resultados

Se reclutaron 431 trabajadores de la hosteleria antes de la
entrada en vigor de la ley y se siguieron hasta 24 meses después.
Las caracteristicas basales de la cohorte se han descrito en un
trabajo previo!”. De los 431 trabajadores, no se obtuvo informa-
cion a los 2 afios de 212 de ellos: 159 no se pudieron localizar
después de cinco intentos, 26 cambiaron de trabajo (abandonaron
la hosteleria), 7 no desearon participar en el seguimiento, 5
estaban de baja por enfermedad y 15 fueron perdidos por otros
motivos (ilocalizables por estar el local cerrado, cambio de
direccion, etc.). La tasa de seguimiento a los 2 afios fue del
50,8%. Los trabajadores perdidos durante el seguimiento eran mas
jovenes, con mas frecuencia mujeres y fumadores, pero no
presentaban diferencias segiin el pais de nacimiento, el nivel de
estudios, la ocupaciéon y el nimero de horas de trabajo en el
establecimiento (tabla 1).

De los 219 trabajadores seguidos a los 2 afios, 89 fumaban
(40,6%) al inicio del estudio. Después de la entrada en vigor de la
ley, 14 trabajadores dejaron de fumar (15,7%) y 11 no fumadores
al inicio del estudio comenzaron a fumar (8,5%). Segin el tipo de
regulacion del tabaquismo de los locales 2 afios después de la
entrada en vigor de la norma, el 29,2% de los trabajadores estaban
en locales en que no se permitia fumar, el 37,4% en locales que
tenian zonas para fumar, y el 33,4% en locales donde se podia
fumar sin restricciones.

El 79,0% (1C95%: 73,1-83,9%) de los trabajadores conocian la
ley antes de su entrada en vigor, y el 94,1% (1C95%: 90,1-96,5%)

Tabla 1

Caracteristicas basales de los trabajadores seguidos y perdidos en los 2 afios de
seguimiento desde la entrada en vigor de la Ley 28/2005 de medidas sanitarias
frente al tabaquismo

Perdidos Seguidos p
(n=212) (n=219)
Edad media (afios) 36,0 39,3 0,001°
Sexo (%) 0,003
Hombre 50,9 65,3
Mujer 491 34,7
Inmigrante (%) 1,000°
Si 14,3 14,3
No 85,7 85,7
Nivel de estudios (%) 0,217°
Sin estudios 3,9 7,7
Primario 35,9 37,5
Secundario 45,6 38,0
Universitario 14,6 16,8
Ocupacién (%) 0,174
Propietario 20,1 29,2
Personal de servicio 58,6 54,5
Personal de cocina 9,5 5,6
Otros 11,8 10,7
Horas trabajadas (%) 0,076
<8 h/dia 20,3 11,3
8-12 h/dia 74,7 83,6
> 12 h/dia 5,1 5,1
Consumo de tabaco (%) 0,004
Fumador diario 51,4 36,1
Fumador ocasional 7,5 4,6
Ex fumador 17,4 28,3
Nunca fumador 23,6 31,1

2 Prueba no paramétrica de Wilcoxon para muestras independientes.
b Prueba de 2.

afirmé conocerla después de su entrada en vigor (p < 0,05). De los
165 trabajadores que conocian la ley antes y después de su
entrada en vigor, el 64,5% estaba a favor de ella antes y el 66,9% 2
afios después (p=0,607) (tabla 2). Antes de la entrada en vigor de
la ley, el 48,5% creian que ésta no influiria en el nimero de
clientes, frente al 73,9% (p < 0,001) que lo creia 2 afios después. El
porcentaje de trabajadores que creia que los clientes estarian en
contra de la ley se redujo significativamente a la mitad 2 afios
después de su entrada en vigor (46,7%, [C95%: 39,1-54,3%, frente a
24,2%, 1C95%: 17,7-30,8%; p < 0,001) (tabla 2).

Respecto al cumplimiento de la norma por parte de los
trabajadores de la hosteleria, antes de su entrada en vigor el
82,2% creia que la norma seria respetada. El porcentaje que
pensaba de la misma manera 2 afios después fue del 85,3%
(p=0,472) (tabla 3). Por otro lado, antes de la entrada en vigor de
la ley, el 47,2% de los trabajadores creia que los clientes la
respetarian, frente al 80,4% pasados 2 afios (p<0,001). La
expectativa del cumplimiento de la norma por parte de los
trabajadores y de los clientes fue mayor en los locales donde
estaba totalmente prohibido fumar 2 afios después de la entrada
en vigor de la ley (tabla 3).

Antes de la ley, el 54,1% de los trabajadores estaba totalmente
de acuerdo o de acuerdo en prohibir el consumo de tabaco en
todos los lugares publicos, incluidos los bares y restaurantes,
frente al 65,8% que lo estaban después (p <0,05) (tabla 4). Los
trabajadores fumadores presentaron un mayor aumento del
porcentaje a favor (totalmente de acuerdo y de acuerdo) de
prohibir fumar en todos los locales piblicos que los no fumadores
(p < 0,05). Transcurridos 2 afios de la entrada en vigor de la ley, se
observoé un ligero aumento (estadisticamente no significativo) del
conocimiento sobre los efectos perjudiciales del humo ambiental
del tabaco para la salud entre los trabajadores no fumadores y
fumadores del sector de la hosteleria (tabla 4).

Discusion

Este es el primer estudio que evalta en Espaia la percepcion y las
actitudes de los trabajadores del sector de la hosteleria frente a la Ley
28/2005 de medidas sanitarias frente al tabaquismo antes y después
de su entrada en vigor. Dos tercios de los trabajadores del sector de la
hosteleria estan a favor de la ley y de acuerdo con extender la
prohibicion del consumo de tabaco a todos los lugares publicos,
incluidos los bares y restaurantes. En términos generales, los
trabajadores de la hosteleria han aumentado su apoyo a la actual
norma, asi como la percepcion del cumplimiento por parte de los
trabajadores y los clientes 2 afios después de su entrada en vigor.

Esta opinion a favor de la ley concuerda con los resultados de
encuestas realizadas en la poblacion general adulta espaiiola.
Segiin las encuestas de la Comisién Europea'#!®, 3 afios después
de la entrada en vigor de la ley (afo 2008) el 69% de los
entrevistados se manifest6 «totalmente a favor» de la prohibicion
de fumar en oficinas y otros lugares cerrados de trabajo, el 51%
estaba «totalmente a favor» de la prohibicion en restaurantes, y el
41% en bares, pubs y clubs. Por otro lado, el Centro de
Investigaciones Sociologicas estimd que el 68% de la poblacion
general considera muy positiva la ley un afio después de su
entrada en vigor'®. En un estudio realizado en Catalufia, un mes
antes de la entrada en vigor de la ley se estimaba que los aspectos
con mayor apoyo de la poblacion eran la prohibicion de la venta a
menores, la prohibicién de fumar en lugares publicos y centros de
trabajo, y la prohibicién de la publicidad®>.

También se ha observado un aumento de la actitud a favor de
la norma por parte del sector de la hosteleria después de la
entrada en vigor de leyes de control del tabaquismo en otros
paises, como Escocia® e Irlanda’?. Sin embargo, la proporcién de
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Tabla 2

Expectativas sobre la Ley 28/2005 de medidas sanitarias frente al tabaquismo de los trabajadores de la hosteleria que conocian la ley antes (2005) y después (2007) de su

implantacién

Antes de la ley % Después de la ley % p
(IC95%) (1C95%)
Esta a favor de la ley (si) 64,5 (57,2-71,8) 66,9 (59,7-74,0) 0,607
Cree que esta ley serd/es beneficiosa para usted (si) 72,7 (65,9-79,5) 76,4 (69,9-82,8) 0,405
¢Cree que variara/ha variado el nimero de clientes con la ley?
Aumentara/ha aumentado 3,6 (0,8-6,5) 9,7 (5,2-14,2) 0,021
Disminuird/ha disminuido 39,4 (31,9-46,8) 13,3 (8,1-18,5) < 0,001
No influird/no ha influido 48,5 (40,9-56,1) 73,9 (67,2-80,6) < 0,001
NS/NC 8,5 (4,2-12,7) 3,0 (0,4-5,6) 0,064
¢Cudl cree que serd/es la actitud de los clientes respecto a la ley?
Mayoritariamente a favor 20,0 (13,9-26,1) 33,9 (26,7-41,2) < 0,001
Mayoritariamente en contra 46,7 (39,1-54,3) 24,2 (17,7-30,8) < 0,001
Indiferentes 21,2 (15,0-27,4) 34,5 (27,3-41,8) 0,011
NS/NC 12,1 (7,1-17,1) 73 (3,3-11,2) 0,201

1C95%: intervalo de confianza del 95%; NS/NC: no sabe/no contesta.

3 %2 McNemar para muestra pareadas (165 pares antes y después de la entrada en vigor de la Ley 28/2005).

Tabla 3

Expectativas de cumplimiento de la Ley 28/2005 de medidas sanitarias frente al tabaquismo de los trabajadores de la hosteleria antes (2005) y después (2007) de su

implantacion, segin el tipo de regulacion del local en 2007

Antes de la ley % Después de la ley % p?
(1C95%) (1C95%)
Trabajadores de todos los locales (n=163)
Trabajadores (si cumplen la ley) 82,2 (76,3-88,1) 85,3 (79,8-90,7) 0,472
Clientes (si cumplen la ley) 47,2 (39,6-54,9) 80,4 (74,3-86,5) < 0,001
Trabajadores de locales que prohiben fumar (n=44)
Trabajadores (si cumplen la ley) 93,2 (81,8-97,7) 97,7 (88,2-99,6) 0,500
Clientes (si cumplen la ley) 45,5 (30,7-60,2) 90,9 (82,4-99,4) < 0,001
Trabajadores de locales con zonas de fumadores (n=60)
Trabajadores (si cumplen la ley) 85,0 (76,0-94,0) 95,0 (83,6-98,3) 0,070
Clientes (si cumplen la ley) 50,0 (37,3-62,7) 86,7 (78,1-95,3) < 0,001
Trabajadores de locales que permiten fumar (n=59)
Trabajadores (si cumplen la ley) 71,2 (59,6-82,7) 66,1 (54,0-78,2) 0,664
Clientes (si cumplen la ley) 45,8 (33,1-58,5) 66,1 (54,0-78,2) 0,045

1C95%: intervalo de confianza del 95%.

3 %% McNemar para muestra pareadas (163 pares antes y después de la entrada en vigor de la Ley 28/2005).

trabajadores a favor de la ley de nuestro estudio (67%) es menor
que en estos dos paises (casi del 80%) tras su implantacion. En otro
estudio realizado en Nueva Zelanda'' también se observé un
mayor porcentaje de personas de la poblacion general (69%) y del
sector de la hosteleria (90%) a favor de la prohibicion de fumar en
bares y restaurantes 4 meses después de su implantacion. Un
estudio multicéntrico realizado en Australia, Canada, Estados
Unidos y Reino Unido con trabajadores fumadores mostré un
incremento similar en el apoyo a las politicas «libres de humo» en
los centros de trabajo, incluidos los bares y restaurantes'®.

Es muy interesante el cambio observado en la percepcion de
que la ley afectaria al nimero de clientes, que se ha reducido a
mdas de la mitad o en 26 puntos porcentuales en términos
absolutos a los 2 afios de la ley (el 39,4% lo pensaba en 2005 frente
al 13,3% en 2007). Otro cambio de tendencia se ha observado en la
percepcion del cumplimiento de la norma por parte de los
clientes, con un aumento de 33,2 puntos porcentuales en
términos absolutos 2 afios después de la implantacion de la
norma. En un estudio de evaluacion a medio plazo (3 afios) de la
ley italiana de restriccion del consumo de tabaco se observo que
mas del 80% de la poblacion percibia que se respeta la ley en los
bares y restaurantes, y que el 10% de los italianos iban con
mas frecuencia a estos establecimientos!®. Tales resultados

contradicen los supuestos efectos negativos de la ley sobre el
negocio de la hosteleria augurados por la industria tabaquera para
oponerse a la regulacién del consumo en todos los lugares
pablicos, incluidos bares y restaurantes?°-22,

Por otro lado, también se ha observado un aumento genera-
lizado de los conocimientos sobre los efectos adversos para la
salud del humo ambiental del tabaco en todos los trabajadores del
sector de la hosteleria. Este aumento fue mayor en las personas
fumadoras, aunque no estadisticamente significativo. El mayor
aumento de la sensibilizacion sobre los efectos del humo
ambiental del tabaco en las personas no fumadoras puede deberse
a una mayor cobertura mediatica por parte de los medios de
comunicacion de este problema de salud piblica a raiz del debate
previo y la entrada en vigor de la Ley 28/2005%3.

Una limitacién del presente estudio deriva de utilizar una
muestra oportunista y no aleatoria de trabajadores del sector para
constituir la cohorte, lo cual puede limitar su generalizacion. El
estudio no se disefi6 para ofrecer estimaciones estratificadas por
comunidad auténoma, que hubiera sido de gran interés debido a
las diferencias territoriales observadas en su implantaciéon y
cumplimiento®®. Ademas, utilizar un disefio muestral por con-
glomerados puede afectar al poder estadistico al no corregir las
estimaciones por el posible efecto del disefio. Las razones para
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Tabla 4

Opinién y conocimiento sobre el humo ambiental del tabaco de los trabajadores de la hosteleria antes (2005) y después (2007) de la implantacién de la Ley 28/2005 de

medidas sanitarias frente al tabaquismo

Totalmente de acuerdo y de acuerdo (%)

Antes de la ley % Después de la ley % p?
(1C95%) (IC95%)
Todos los trabajadores (n=196)
El HAT es molesto para mi 76,0 (70,0-82,0) 81,1 (75,6-86,6) 0,123
Respirar humo del cigarrillo de otro es nocivo 94,9 (91,8-98,0) 94,4 (91,2-97,6) 1,000
Fumar deberia estar prohibido en todos los lugares publicos, incluidos bares y restaurantes 54,1 (47,1-61,1) 65,8 (59,2-72,5) 0,001
El HAT es peligroso para los adultos 91,8 (88,0-95,7) 97,4 (95,2-99,7) 0,007
El HAT es peligroso para los nifios 100,0 (98,1-100,0) 99,5 (97,2-99,9) 1,000
El HAT es peligroso para los no fumadores 95,4 (92,5-98,3) 95,4 (92,5-98,3) 1,000
Trabajadores no fumadores (n=117)
El HAT es molesto para mi 85,5 (79,1-91,9) 88,0 (82,2-93,9) 0,549
Respirar humo del cigarrillo de otro es nocivo 95,7 (92,1-99,4) 94,0 (89,7-98,3) 0,754
Fumar deberia estar prohibido en todos los lugares piblicos, incluidos bares y restaurantes 64,1 (55,4-72,8) 73,5 (65,5-81,5) 0,035
El HAT es peligroso para los adultos 93,2 (88,6-97,7) 98,3 (94,0-99,5) 0,070
El HAT es peligroso para los nifios 100,0 (96,8-100,0) 99,1 (95,3-99,8) 1,000
El HAT es peligroso para los no fumadores 94,9 (90,9-98,9) 95,7 (92,1-99,4) 1,000
Trabajadores fumadores (n=79)
El HAT es molesto para mi 62,0 (51,3-72,7) 70,9 (60,9-80,9) 0,210
Respirar humo del cigarrillo de otro es nocivo 93,7 (88,3-99,0) 94,9 (90,1-99,8) 1,000
Fumar deberia estar prohibido en todos los lugares piblicos, incluidos bares y restaurantes 39,2 (28,5-50,0) 54,4 (43,4-65,4) 0,017
El HAT es peligroso para los adultos 89,9 (83,2-96,5) 96,2 (89,4-98,7) 0,125
El HAT es peligroso para los nifios 100,0 (95,4-100,0) 100,0 (95,4-100,0) -
El HAT es peligroso para los no fumadores 96,2 (87,7-98,0) 94,9 (90,1-99,8) 1,000

1C95%: intervalo de confianza del 95%; HAT: humo ambiental del tabaco.

3 %2 McNemar para muestra pareadas (196 pares antes y después de la entrada en vigor de la Ley 28/2005).

emplear este tipo de muestra fueron, en primer lugar, no disponer
de un completo censo de locales o de trabajadores de la hosteleria,
y en segundo lugar tratar de maximizar la validez interna para
facilitar el seguimiento de la cohorte de trabajadores tras la
entrada en vigor de la ley. Aun asi, el estudio también puede
presentar un sesgo de seleccion dado que a los 2 afios de
seguimiento la participacion se redujo al 50%, si bien los
trabajadores seguidos no diferian en sexo, edad y consumo de
tabaco de los perdidos. El desgaste de la cohorte inicial es
frecuente en este tipo de estudios debido a la movilidad de los
trabajadores, tanto dentro del mismo sector como hacia otros
sectores laborales. A pesar de ello, la tasa de seguimiento se puede
considerar aceptable y es mayor que la de estudios previos2>~27.
Aunque el estudio incluy6 al inicio trabajadores de la hosteleria de
Andorra y Portugal como grupo control’, la informacién sobre
expectativas y actitudes fue muy limitada en los cuestionarios de
seguimiento (por pérdidas del seguimiento y valores perdidos en
los entrevistados), por lo que decidimos no incluir el grupo control
para este trabajo.

En conclusion, el apoyo a la actual norma, la percepcion de su
cumplimiento y el acuerdo en prohibir definitivamente el
consumo de tabaco en todos los lugares piblicos han aumentado
entre los trabajadores de la hosteleria 2 afios después de la
entrada en vigor de la ley. A la vista de estos resultados, parece
que estamos en un buen momento para fortalecer la estrategia de
prevencion y control del tabaquismo mediante politicas de
«espacios sin humo» sin excepciones.
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Abstract

Background: The six most important cost-effective policies on tobacco control can be measured by the Tobacco Control
Scale (TCS). The objective of our study was to describe the correlation between the TCS and smoking prevalence, self-
reported exposure to secondhand smoke (SHS) and attitudes towards smoking restrictions in the 27 countries of the
European Union (EU27).

Methods/Principal Findings: Ecologic study in the EU27. We used data from the TCS in 2007 and from the Eurobarometer
on Tobacco Survey in 2008. We analysed the relations between the TCS and prevalence of smoking, self-reported exposure
to SHS (home and work), and attitudes towards smoking bans by means of scatter plots and Spearman rank-correlation
coefficients (rs,). Among the EU27, smoking prevalence varied from 22.6% in Slovenia to 42.1% in Greece. Austria was the
country with the lowest TCS score (35) and the UK had the highest one (93). The correlation between smoking prevalence
and TCS score was negative (rs, = —0.42, p=0.03) and the correlation between TCS score and support to smoking bans in all
workplaces was positive (r;, =0.47, p=0.01 in restaurants; r,, = 0.5, p =0.008 in bars, pubs, and clubs; and r,, =0.31, p=0.12
in other indoor workplaces). The correlation between TCS score and self-reported exposure to SHS was negative, but
statistically non-significant.

Conclusions/Significance: Countries with a higher score in the TCS have higher support towards smoking bans in all
workplaces (including restaurants, bars, pubs and clubs, and other indoor workplaces). TCS scores were strongly, but not
statistically, associated with a lower prevalence of smokers and a lower self-reported exposure to SHS.
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Introduction

The effects of tobacco on health of smokers [1] and non-
smokers [2] are well-known and tobacco continues to be the
leading preventable cause of death worldwide [3]. Comprehensive
smoke-free policies have an important impact on respiratory and
cardiovascular diseases [4,5]. All European Union (EU) countries
with the exception of the Czech Republic have ratified the WHO
Framework Convention on Tobacco Control [6], and most have
implemented tobacco control policies consistent with it [7].

The impact on the health and the anti-smoking climate are

important keys in the policy decision for the implementation of

smoking bans. Further, the scope of smoking bans which are
finally enacted can be influenced by the public opinion and the
pressure of specific groups with commercial interests (such as the

@ PLoS ONE | www.plosone.org

tobacco industry or the hospitality sector) [8,9]. In this sense, it is
important to provide results about both the effectiveness and the
public support of smoke-free policies.

The implementation of comprehensive smoke-free policies
decreases the exposure to secondhand smoke (SHS) and their
associated health hazards in non-smokers, and may also increase
the likelihood of quitting and reducing cigarette consumption
among smokers [4,10-15]. Moreover, the support both by the
general population and specific groups (ie, hospitality workers) to
smoking bans in workplaces increases after their implementation
[12,16-18].

The most important policies for tobacco control are price
increase, bans or restrictions on smoking in public places,
consumer information, bans on tobacco advertisement and
promotion of tobacco products, health warnings on boxes of
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tobacco, and access to treatment for quitting smoking [19].
According to these policies, Joossens and Raw developed in 2006 a
Tobacco Control Scale (T'CS) in order to quantify the grade and
effort of implementation of tobacco control policies in European
countries [20].

The objective of this study is to evaluate the correlation between
the implementation of tobacco control policies as measured by
TCS and smoking prevalence, self-reported exposure to SHS, and
attitudes towards smoking bans in the 27 countries of the
European Union (EU27).

Methods

This is an ecologic study with data obtained from different
sources, with the country as the unit of analysis. We used data on
tobacco control activities in European countries in 2007 as
compiled in the TCS [21]. The TCS provides a score for each
country based on the level of implementation of smoke-free
policies according to the six most important cost-effective policies
[19]. We obtained information on smoking prevalence, self-
reported exposure to SHS, and attitudes towards smoking bans
from the Flash Eurobarometer on Tobacco survey (Flash N° 253)
[22]. The Eurobarometer is a cross-sectional study of a
representative sample of the adult population (=15 years old)
conducted by the Gallup Organisation in Hungary for the
European Commission (commissioned by the Directorate General
of Health and Consumers) in the 27 countries of the EU. The
fieldwork was conducted in December 2008. In each country,
interviews were predominantly carried out via fixed-line tele-
phone. The sample was weighted for socio-demographic variables.
The final sample (n = 25,580) was representative of the population
aged 15 years and above in each country (about 1,000 persons in
each country except Cyprus, Lithuania, and Malta, with
approximate 500 respondents)[22].

Variables

Tobacco consumption. Smoking status was obtained using
the question from the Eurobarometer: “Regarding smoking
cigarettes, cigars or a pipe, which of the following applies to
you?”. The possible answers were: “you smoke every day”; “you
smoke occasionally”’; “you used to smoke but you have stopped’;
and “you have never smoked”. We considered two categories of
smokers: daily smokers and smokers (daily and occasional
smokers).

Self-reported exposure to secondhand smoke. Sclf-
reported exposure to SHS at home among non-smokers (former
and never smokers) was obtained using the question from the
Eurobarometer: “Does any person living with you smoke inside
your home?” The possible answers were: “you live alone; “no
one living with you smokes inside the house”; and “someone living
with you smokes inside the house”. We considered as exposed to
SHS at home individuals who reported to live with a smoker who
smokes inside the house. Self-reported exposure to SHS at
workplace among smokers and non-smokers was obtained using
the question: “At your workplace, how many hours are you
exposed to tobacco smoke, on a daily basis?”” The possible answers
were: “more than 5 hours a day”; “1-5 hour(s)”; “less than
1 hour”; “hardly ever”; and “never exposed”. We considered as
exposed to SHS at the workplace individuals who declared to be
exposed more than 5 hours a day, 1-5 hour(s), less than 1 hour,
and hardly ever. Some analyses were restricted to those reporting
to be exposed more than 5 hours a day.

Self-reported attitudes towards smoking bans. Information
on support to smoke-free policies was obtained using three questions:

3,
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“Are you in favour of smoking bans in the following places?” 1)
restaurants; 2) bars, pubs and clubs; and 3) offices and other indoor
workplaces”. The possible answers for these three questions were:
“totally opposed”, “somewhat opposed”, “somewhat in favour”, and
“totally in favour”. We considered the support to smoke-free policies
i the different venues as positive when mdividuals answered
“somewhat in favour” or “totally in favour”.

Tobacco control policies. We used data from the Tobacco
Control Scale (T'CS) of 2007 [21]. The TCS was developed by an
experts’ working group from the European Network for Smoking
Prevention (ENSP). The scale was developed by means of a
questionnaire that was sent to the ENSP correspondents within the
countries. The score of each policy was weighted by its reported
effectiveness, based on existing research and the discussion of a
panel of experts on tobacco control. The six policies and their
corresponding score are: price increases through higher taxes on
tobacco products (maximum 30 points); bans/restrictions on
smoking in public and work places (maximum 22 points); better
consumer information including public information campaigns,
media coverage, and publicising of research findings (maximum 15
points); comprehensive bans on the advertising and promotion of
all tobacco products, logos and brand names (maximum 13
points); large direct health warning labels on cigarettes’ boxes and
other products (maximum 10 points); and treatment to help
dependent smokers quit, including increased access to medications
(maximum 10 points). The maximum score of the TCS is 100
points, indicating a full implementation of all the strategies
considered. Other data (the price of 20 cigarettes, the tobacco
legislation database, etc.) were obtained from other sources, and
were used to score the scale (see references 20 and 21 for more
details).

Statistical analysis

We analysed the association between the TCS score and
smoking prevalence, self-reported exposure to SHS, and attitudes
towards smoking bans by means of scatter-plots and Spearman
rank-correlation coefficients (ry,). To adjust for multiple compar-
isons testing, we fixed the o error to 1%. We hence calculated the
99% confidence intervals (99% CI) of the Spearman coeflicients.
We also analysed the relation between the score of each six policies
and prevalence.

Ethics statement

This investigation was based in secondary data from available
databases and did not involved humans. Hence, no approval of the
Bellvitge University Hospital research and ethics committee was
necessary.

Results

The prevalence of smokers was 31.5% (95% CI: 30.9%, 32.1%)
in EU27, varying from 22.6% in Slovenia to 42.1% in Greece.
The prevalence of never smokers was 46.3% (95% CI: 45.7%,
46.9%) in EU27, varying from 39.1% in Denmark to 58.0% in
Cyprus. The prevalence of self-reported exposure to SHS at home
among non-smokers was 13.6% (95% CI: 13.1%, 14.1%) in
EU27, varying from 2% in Finland to 31.4% in Cyprus. The
prevalence of self-reported exposure to SHS at work was 21.2%
(95% CI: 20.7%, 21.7%) in EU27, varying from 11.8% in Italy to
41.8% in Cyprus.

The percentage of individuals who supported the implemen-
tation of smoke-free policies in restaurants varied from 62.4% in
Austria to 95.0% 1n Italy; in bars, pubs, and clubs, it varied from
43.7% in Netherlands to 93.1% in Italy; and in offices and other
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indoor workplaces varied from 66.2% in Cyprus to 94.7% in
Italy.

Austria was the country with the lowest score in TCS (35) and
the UK had the highest one (93). The countries that have higher
scores in TGS (UK, Ireland, Malta, and Sweden; scores >60)
showed relatively low smoking prevalence (less than 28.8%) and
low prevalence of self-reported exposure to SHS (less than 13.8%
at home and 23.4% at work). In the countries with lower scores in
the TCS (Czech Rep., Germany, Luxemburg, Greece, and
Austria; scores =40) the smoking prevalence was relatively high
(over 30%), as well as the prevalence of self-reported exposure to
SHS (between 15 and 30% at home; and between 15 and 36% at

work).
There was an inverse association between TCS score and the
prevalence of occasional and daily smokers (ry, = —0.42, 99% CI:

—0.75, 0.08; p=0.03) and a direct association with the prevalence
of former smokers (ry,=0.37, 99% CI: —0.14, 0.72; p=0.06)
(figure 1). Self-reported exposure to SHS at home and work was
inversely associated with TCS score, but statistically non-
significant (table 1). There was an inverse association of borderline
statistical significance between TCS score and self-reported
exposure to SHS at work more than 5 hours (ry, = —0.43, 99%
CI: —0.76, 0.07, p=0.02). The correlation coefficients were
similar after excluding those countries showing extreme values
(data not shown). Furthermore, since the prevalence of smokers
and the proportion of exposed to SHS were highly correlated
(ry,=0.46 for SHS exposure at home and ry,=0.63 for SHS
exposure > 5h at work) we considered the correlation between

Current smokers!
450
400 * . 1, =042;p=010G
350 Y R
300
. LI * *
250 ¢ s )
+
200
150
- 100
S 50
@ 0p : : : : : : .
5 30 40 50 &0 70 80 90 100
i
=
@
m|-|
Former smokers
450 r,=0.37,p=0086
400
350
300 L e
250 .
+* * *
200 e
150 e 0 0
! .
100
50
oo T T T T T - !
30 40 50 60 70 80 30 100

Tobacco Control and Smoking

self-reported SHS exposure and TCS scale in separate strata of
prevalence of smokers. The correlation coefficients remained
moderately high (though statistically non-significant) in the strata
of countries with prevalence of smokers <30% (ry, = —0.35 for
SHS exposure at home and ry, = —0.25 for SHS exposure >5 h at
work) whereas in the strata of prevalence of smokers =30% the
correlation coefficients were close to 0.

When we excluded the policy on bans/restrictions in public and
workplaces from the TCS score, the associations remained inverse
and statistically non significant (exposure at home ry, = —0.24,
99% CI: —0.65, 0.27; p=0.24 and exposure at work ry, = —0.16,
99% CI: —0.60, 0.35; p=0.43). Those countries with high scores
in TCS showed higher percentage of favourable attitudes towards
smoking bans in all workplaces (restaurants, bars, pubs, clubs, and
other indoor workplaces) (figure 2). The percentage of favourable
attitudes towards smoking bans was higher in countries with lower
smoking prevalence (in restaurants, ry, = —0.56, 99% CIL: —0.82,
—0.11; p=0.002, in bars, pubs, and clubes, ry, = —0.24, 99% CI:
—0.65, 0.27; p=0.22, and in other indoor workplaces,
rg, = —0.25, 99% CIL. —0.65, 0.26; p=0.20). Additionally, we
analysed the correlation between each of the six specific policies
and smoking prevalence, self-reported exposure to SHS, and
attitudes towards smoking bans (table 1). Implementation of
advertising bans was inversely correlated with active smoking
(rgp=—0.50, 99% CL —0.79, —0.02; p=0.009), and high
implementation of treatments for quitting smoking was directly
correlated with prevalence of former smokers (ry, = 0.54, 99% CI:
0.07, 0.81; p=10.004). Finally, smoking bans in public places were
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Figure 2. Correlation between Tobacco Control Scale (TCS) and attitudes to smoking bans (somewhat in favour or totally in favour)
in the European Union (EU27). r,,: Spearman’s rank correlation coefficient.
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directly correlated with support to smoking bans in restaurants
(rp=0.61,99% CI: 0.18, 0.84; p=0.001), in bars, pubs, and clubs
(ryp =0.66, 99% CI: 0.26, 0.87; p<<0.001), and in offices and other
indoor workplaces (ry, = 0.46, 99% CIL: —0.03, 0.77; p=0.02).

Discussion

European countries with more developed tobacco control
policies as indicated by higher TCS scores (price increase, bans
or restrictions on smoking in public places, consumer information,
bans on tobacco advertisement and promotion of tobacco
products, health warning on tobacco boxes, and access to
treatment for quitting smoking) were strongly, but not statistically,
associated with a lower population prevalence of smokers and a

@ PLoS ONE | www.plosone.org

lower self-reported exposure to SHS at home and work. Moreover,
there is widespread support to smoking restrictions in all public
places in these countries, and tobacco control policies are more
advanced.

A study in 18 European countries found a positive association
between the quit rate and the TCS score; this relation was similar
in high and low educational levels [23]. In our study, more
advertising bans were inversely correlated (in the limit of
significance), with smoking prevalence and the availability of
treatments for quitting was directly correlated with the prevalence
of former smokers. One study in adolescents from 29 European
countries suggested that specific policies on price, public bans, and
advertising bans may help to prevent starting smoking and to
decrease smoking prevalence in young boys [24]. However,
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another study that assessed the relationship between TCS score
and motivation (stages of change) of the smokers to quit in five
European countries found no association [25].

Our study shows an inverse but not statistically significant
correlation between the TCS score and the self-reported exposure
to SHS at home and at work. The correlations were high between
the score of smoking bans on public places and self-reported
exposure to SHS at work and between health warnings policies
and self-reported exposure to SHS at home, although these
correlations did not achieved statistical significance at 1% level.
However, the intensity of exposure at work was highly correlated
with smoking ban in public places in the limit of the significance.
Longitudinal studies have found a decrease in SHS at work after
the implementation of comprehensive smoke-free laws in the
general population and in hospitality workers [4].

We found a direct correlation between the TCS score and the
support towards smoking bans restrictions in all workplaces,
including restaurants, bars, pubs, and clubs. The correlation
between the TCS score and support towards smoking bans was
mainly due to the correlation with public place bans. Price increases,
public information campaign spending, advertising bans, and health
warnings showed moderate correlations. Longitudinal studies from
different European countries (Ireland [16], Scotland [17], and
Spain [18]) have reported an increase on the support to smoking
bans after the implementation of national smoke-free laws in all
workplaces including restaurants, bars, pubs, and clubs by the
general population and also by hospitality workers [12,16-18]. This
could be partially explained because these countries have banned
tobacco advertising and launched more media campaigns (T'V,
radio, newspapers, etc.) about the adverse effects of exposure to
SHS on health of non-smokers [18]. Finally, we found a direct
association between the treatment component of the TCS and the
prevalence of former smokers. Although the weight of treatment in
the total T'CS score is limited (10 out of 100 points), the impact on
quitting seems to be important at the ecological level. Further, there
is still debate about the quantifiably impact of pharmacological
treatments to control the tobacco epidemic [26,27].

Strengths and limitations of the study
This was an ecological study, and consequently, any causal
relationship between tobacco control policies and the outcomes
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assessed (smoking prevalence, self-reported SHS exposure, and
attitudes towards smoking bans) is difficult to establish. Indeed,
more strict smoking control policies may reflect, rather than cause,
more advanced attitudes towards tobacco smoking and tobacco
control on a population level. However, the results of our study are
in agreement with other studies showing a reduction in smoking
prevalence and SHS exposure, and an increase in the support of
national bans after smoke-free policies [4]. We are not trying to
infer the relationship at the individual level but simply assessing an
ecological effect [28].

Another limitation of our study is the lack of information about
the stage of the tobacco epidemic across the different countries
[29]. This information could help to better understand the
relationships studied. Lopez et al. [29] already suggested that
smoke-free public places and transports are common achievements
at stage III of the epidemic but not smoke-free workplaces that are
implemented later at stage IV. The use of self-reported data from
questionnaires could be a source of bias, although self-reports on
smoking status have acceptable validity [30]. On the other hand,
the delay between the TCS (from 2007) and the Eurobarometer
survey (from the end of 2008) provides an adequate time-frame
(less than two years) to observe the potential effects of tobacco
control policies on smoking behaviour and self-reported exposure
to SHS. Finally, the small sample size in each country and the lack
of information about the number of cigarettes smoked per day and
number of hours exposed to SHS at home could be another
limitation. However, the sample design of the Eurobarometer
guarantees the representativeness by country [22].

In conclusion, this study shows at the ecological level that
countries with higher score in the TCS have higher support
towards smoking bans in workplaces.
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5. DISCUSION CONJUNTA DE LOS ARTICULOS







Los resultados principales de la presente tesiodanuestran que antes de la entrada
en vigor de la ley 28/2005 de medidas sanitariastéral tabaquismo la prevalencia de
exposicion al HAT era elevada en la poblacién ganes fumadora espafiola. Ademas,
esta exposicion al HAT medida mediante la conceidinede cotinina en saliva depende
principalmente del numero de fumadores y la cadtida cigarrillos fumados en
presencia del no fumad8r La poblacién méas joven (menor de 44 afios) esula q
presenta mayor prevalencia de exposicién al HApdear al 95%). Esta prevalencia
de exposicién al HAT es similar en hombres y mgeyedesciende con la edad
independientemente del lugar de exposicion, esalteglo es similar al que se ha
encontrado en estudios previbd a prevalencia de exposicion al HAT en el tratfap
muy elevada (40,3%) debido a que en el momentcedkzar el estudio no se habia
implementado la ley 28/2005 de medidas sanitarestd al tabaquismo que prohibe
fumar en los lugares de trab¥joOtros estudios realizados antes de la ley 28/2005
encontraron similares prevalencias de exposiciorHAT en el trabajo: 32% en
Cornell®®, 45,8% en Galici, y 40,5% en Madritl. Después de la entrada en vigor de
la ley 28/2005 se encontraron prevalencias de éipasal HAT en el trabajo

menores>’.

La concentracion de cotinina en saliva de las pas@xpuestas en el tiempo libre y
transporte fueron relativamente méas bajas que dpsrada¥, debido a que estudios
previos realizados en Barcelona y otras ciudadespeas han mostrado que los niveles
de nicotina aérea son superiores en los lugare®cie como bares, cafeterias,
restaurantes y discote¢d& Por otro lado, la concentracién de cotinina divaae las
personas expuestas en el hogar es relativamers@. disto tiene una importante

implicacién en salud publica debido a que es lagpal fuente de exposicion de los

79



nifios, siendo las politicas de hogares libres dachsmoke-free homeuna nueva

prioridad en la lucha contra la exposicion pash@demas, la concentracion de cotinina
encontrada en los no fumadores sin fumadores ea f@a&s demasiado alta en
comparacion con otros estudios a nivel internadidria Esto puede ser debido a la alta
prevalencia de fumadores que hay en Espafia en cacijpa con estos paises y el
mayor numero de medidas implementadas por estasegpan comparacion con
Espafi¥. Ademas, podemos tener una posible sobre- o swiaesdn de la

concentracion de cotinina en saliva debido a qué3el% de las determinaciones de
cotinina no fueron cuantificable aunque si detdetglse le asigno la mitad del limite

de cuantificacion (0,5 ng/nif

Si comparamos los niveles de exposicion al HAT atedersonas no fumadoras de la
poblacion general con los niveles de exposiciddAl de los trabajadores del sector de
la hosteleria no fumadores antes de la entraddgen d@e la ley 28/2005 de medidas
sanitarias frente al tabaquismo observamos ques estdbajadores tienen mayor
exposicion al HAT que la poblacién general no fuorad. Ademaés estos trabajadores
no fumadores del sector de la hosteleria tienen omagxposicion al HAT
independientemente del sexo, edad, nivel de estueiposicion en casa y el trabajo, y
dia de la semana que se produce la expodicithunque estas diferencias se
encontraron antes de la entrada de la ley 28/2@)3%nddidas sanitarias frente al
tabaquism®', la situacién actual no ha cambiado mucho, debidoe la actual ley es
incompleta en términos de proteccion de la sallidaectivo de trabajadores del sector
de la hostelerf4°> La actual ley prohibe fumar en los lugares desiji@ pero los bares

y restaurantes, y la hosteleria en general, sommup@rtante excepcion.
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Un reciente estudio de evaluacién del impacto deyl®8/200%° muestra que sélo los
locales donde se ha prohibido totalmente fumarasestiucido el nivel de exposicion al
HAT (nicotina aérea), ademas se ha estimado quees@0% de los locales en Espafia
son totalmente libre de hun6$® Por todo esto, las diferencias entre los niveles
exposicion al HAT en la poblacién general y losb#tjadores de la hosteleria no
fumadores antes de la entrada de 1&ley deberan variar mucho a las actuales, debido
a que por lo menos en el 80% de los locales sigiretener una prohibicién de fumar
completa. Debido a la importante excepcion de naidsy en el sector de la hosteleria,
internacionalmente se la conoce como “el modela@sp, y es el tipo de regulacion
que esta siendo promovido por la industria tabaguédrostelera en los paises donde se
estan elaborando actualmente regulaciones sohiabaduism®°® sin tener en cuenta

que es una ley insuficiente en términos de prodecde la salud.

Esta situacion reclama una mejora de la actualdeeymedidas sanitarias frente al
tabaquismo extendiendo los lugares sin humos siepexones a todos los lugares de
trabajo. Pero parte del sector de la hosteleréigdustria tabacalera actuan de “lobby”
oponiéndose a este endurecimiento alegando queaesedida coercitiva que reduce la
libertad individual, poco aceptadas por la poblagidcon grandes pérdidas econémicas
en el sectdf®? Estas alegaciones distan mucho de la realidaglipasegin uno de los
resultados de investigacion de la presente tessstatcios de los trabajadores del sector
de la hosteleria estan a favor de la actual leg palierdo con extender la prohibicion
del consumo de tabaco a todos los lugares publicosiidos los bares y restaurantes
dos afios después de la entrada en vigor de 33 Esta opinién a favor de la ley es
consistente con los resultados de encuestas matizn la poblacion adulta espafiola.
Segln las encuestas de la Comisién Eufffeares afios después de la entrada en

vigor de la ley (afio 2008), el 69% de los entrexies se manifestd “totalmente a
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favor” de la prohibicion de fumar en oficinas yastdugares cerrados de trabajo, el 51%
estaba “totalmente a favor” de la prohibicion estaarantes, y el 41% en bares, pubs y
clubs. Por otro lado, el Centro de Investigaciddesiologicas (CIS) estimoé que el 68%

de la poblacion general considera muy positivaejaun afio después de su entrada en

vigor®®.

Otro dato interesante a destacar es el cambiondierteia observado en la percepcion
de los trabajadores de la hosteleria de como lafksstaria al negocio de la hosteleria
medido mediante el numero de clientes (disminudgéimumero de clientes), que se ha
reducido a la mitad o en 26 puntos porcentualeggeninos absolutos a los 2 afios
después de la entrada en vigor de 1&°lefdemas, un estudio de evaluacién a medio
plazo (3 afos) de la ley italiana de restriccibhatmsumo de tabaco se observo que
mas del 80% de la poblacion percibia que se respddy en los bares y restaurantes y
que el 10% de los italianos iban mas frecuentemerestos establecimienfdsEstos
resultados contradicen los efectos negativos deylaobre el negocio de la hosteleria
augurados por la industria hostelera y tabadliéfaEn Espafia, la Federacion Espafiola
de Hosteleria ha estimado que el endurecimienta &y actual aumentara el 10% las
pérdidas del sector de la hostel&isEn este sentido, un reciente informe de la
Asociacién de Economia de la Salud (AESha evaluado el impacto econémico de la
ley 28/2005. Segun este informe, las Comunidade®nunas con mayor presion
inspectora y un mayor porcentaje de lugares publiboes de humo no han mostraron
efectos negativos sobre los resultados econOmiebseattor hostelero. Ademas las
franquicias y restaurantes de comida rapida queoritagiamente aprovecharon para
decantarse como lugares totalmente libres de hunt@n encontrado una reduccion en
su facturacion después de la entrada en vigor déeya Incluso la cadena de

establecimientos Burger King ha aumentado su factn tras la ley 28/2005. El
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informe de la AES concluye, basandose en la evidarentifica, que la ampliacion de
fumar a todos los lugares publicos no causariacmdin en la frecuentacion de los
bares y restaurantes espafoles; incluso no es riéddeaque esta frecuentacion

aumente.

En la Union Europea existe gran diversidad de ipaBtfrente al tabaquismo. Segun la
escala del control del tabaquismo propuesta possdm®’ que eval(a las 6 politicas
mas costo-efectivas en el control del tabaquisn®esho Unido fue el pais en el 2007
con mayor implementacion de politicas frente ahtplismo mientras que Austria fue el
pais con menos implementaci@rEn este sentido, otro de los resultados prineipde

la presente tesis es que la mayor implementaci@oliicas frente al tabaquismo en la
Union Europea esta relacionada con una menor msial de consumo de tabaco y de
exposicion al HATY. Ademas, la mayor implantacién de medidas frehtatmquismo
también estéa relacionada con un mayor apoyo aokilpcion de fumar en los lugares
publicos incluidos bares y restauraftesComo se ha observado en Espifiaste
mayor apoyo a la norma podria esta relacionado ur@n mayor informacioén de la
poblacion sobre los efectos adversos del HAT gsaeida mayor cobertura de los

medios de comunicacion (prensa, radio, televisfm).

En conclusién, el aumento de medidas frente algtabmo esta relacionado con una
disminucién de la prevalencia del consumo y exp@sial HAT y un aumento de la
apoyo a la restriccion de fumar en los lugaresipabl En Espafia, los trabajadores del
sector de la hosteleria estan mas expuestos al di&Tla poblacion general antes y
después de la entrada en vigor de la ley 28/2068mds, el apoyo a la actual norma, la
percepcion de su cumplimiento y el apoyo a prohilgfinitivamente el consumo de

tabaco en todos los lugares publicos ha aumentad® les trabajadores de la hosteleria
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dos afios después de su entrada en vigor. A ladaslias resultados de la presente tesis
doctoral parece que estamos en un buen momentofpdatecer la estrategia de
prevencion y control del tabaquismo mediante maiftide espacios sin humo en el

ambito laboral y espacios publicos sin excepciones.
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6. CONCLUSIONES







La prevalencia de exposicion al HAT entre los noddores en Espafia antes de la
entrada en vigor de la ley 28/2005 es elevadang tima asociacion inversa con la
edad. La concentracion de cotinina en saliva seiason el numero de fumadores

en casa Y la cantidad de cigarrillos fumados esguraa del no fumador.

La prevalencia de exposicion al HAT y la concen@made cotinina en saliva en
Espafia es mayor entre los trabajadores de la @oatedn comparacion con la

poblacion general antes de la entrada en vigoa tiey128/2005.

El apoyo a la ley 28/2005, la percepciéon de su dummgnto y el acuerdo en
prohibir definitivamente el consumo de tabaco edos$olos lugares publicos,
incluidos bares y restaurantes, ha aumentado lastteabajadores del sector de la

hosteleria 2 afios después de la entrada en vidariele

A nivel ecoldgico, los paises de la Union Europea mayor implementacion de
politicas sanitarias frente al tabaquismo (medidadiante la escala propuesta por
Joossens y Raw) presentan menor prevalencia deiroonge tabaco y menor
prevalencia de exposicion al HAT en casa y enadldjo. Ademas estos paises con
mayores politicas frente al tabaquismo tienen ugomapoyo a las medidas de

regulacion del consumo de tabaco en todos losédsgaiblicos.
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7. IMPLICACIONES EN SALUD PUBLICA







Los resultados y conclusiones de la presente thsitoral presentan las siguientes

implicaciones en Salud Publica:

Esta tesis doctoral permite caracterizar por prinvez en Espafia la exposicion al
HAT mediante el uso de la concentracion de cotirnasaliva en la poblacion
general. Este trabajo confirma la utilidad de laaamtracion de cotinina en saliva
como biomarcador para monitorizar, vigilar y cotarda exposicion al HAT en
poblacién general. Concretamente, la realizaciomrte nueva encuesta en 2011
similar a la del 2004-2005 permitira evaluar el aofo de la ley 28/2005 a nivel

poblacional con datos de cotinina en saliva.

Los mayores niveles de exposicion al HAT de logdjadores del sector de la
hosteleria respecto a la poblacion general mudatnaecesidad de ampliar la
prohibicién de fumar a todos los lugares publiceduidos los del sector de la

hosteleria (bares, restaurantes, discotecas, etc.).

Debido al aumento en el apoyo a la ley 28/2005acakrdo de prohibir fumar en

todos los lugares publicos por parte de los tralmags de la hosteleria 2 afios
después de la entrada en vigor de la ley, Espaifiga,e@ un buen momento para
fortalecer la estrategia de “espacios libres de diusin excepciones. De esta
manera, cumpliria con los requisitos de la UniérofRaa en cuestion de proteccion
de la Salud y con el articulo 8° del Convenio MatedControl del Tabaquismo de
la Organizaciéon Mundial de la Salud (OMS) que Espaiifico el 11 de enero del

2005.

Se debe potenciar a escala internacional la adopEidas medidas de control del
tabaquismo propuestas por el Banco Mundial y la GddBido a que el mayor
grado de implementacion de estas medidas se agmtiana menor prevalencia de

tabaquismo y de exposicion al HAT de la poblaciériumadora.
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Proceso editorial y correspondencia con las rewdgde los articulos de la tesis doctoral.
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Schiaffino A, Moncada A, Jané M, Saltd E, NebotSeinet JM. Assessment of exposure to
secondhand smoke by questionnaire and salivarynioetiin the general population of
Barcelona, Spain (2004-2005). Prev Med. 2009; 48-223.






Carta de presentacion del manuscrito a Preventive kdicine

Prof. Alfredo Morabia
Editor-in-Chief
Preventive Medicine

Dear Prof. Morabia,

Please find enclosed our manuscript “Assessmeemdsure to secondhand smoke by
questionnaire and salivary cotinine in the genpoglulation of Barcelona, Spain (2004-2005)"
for your consideration in Preventive Medicine agaiginal Research.

We studied the distribution of salivary cotininencentrations in the general population in
Barcelona. We put special emphasis on secondhaokiesim non-smokers in different
locations, including leisure time and transporthbwot commonly considered in other studies.
The results show that those locations are impopkaaes of exposure to secondhand smoke.
The data also show that exposure also dependsa@xfosure at home; that is, on the number
of smokers living with the person at home, andrenrtumber of cigarettes smoked in his/her
presence at home.

This is the first assessment at the population lefeobacco exposure using a biomarker in
Spain, a topic that has been seldom addressetién populations, and mostly using selected
samples. We believed that this is a strength becduegse is scant information with a biomarker
from representative samples of non-smokers. A&ke¢hconsiderations make us think that
Preventive Medicine is the appropriate journaldimsemination of our results.

All the authors carefully read the manuscript antyfapprove of it. In their name | also declare
that the manuscript is original and it is not subexa anywhere other than your journal. The
authors declare there are no conflicts of interest.

We would of course be ready to provide furtherinfation about our data and methods you
desire. Correspondence about the manuscript shewdidressed to me as indicated in the first
page of the manuscript.

Thank you very much for your kind attention.

Yours sincerely,

Esteve Fernandez, MD, PhD

Head, Tobacco Control Research Unit, Institut Gat&Dncologia
Assistant Professor, Master of Public Health, Ursitat Pompeu Fabra
E-mail: efernandez@ico.scs.es
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Respuesta del editor y comentarios de los revisords
Preventive Medicine

Ms. No.: PM-08-354

Title: Assessment of exposure to secondhand smpkeidstionnaire and salivary cotinine in
the general population of Barcelona, Spain (2003520

Corresponding Author: Dr. Esteve Fernandez

Authors: Jose M Martinez-Sanchez, BSc; MarceldBBg,; José A Pascual, PhD; Carles Ariza,
PhD; Antoni Agudo, PhD; Josep M Borras, PhD; Anchi&ffino, MPH; Albert Moncada,

BSc; Mireia Jané, MD; Esteve Saltd, MD; Manel NelfdiD; Jonathan M Samet, PhD

Dear Dr. Fernandez,

Your manuscript, referenced above, has been redieWee Editors invite you to revise and
resubmit the manuscript along the lines suggestatidoreviewers for further consideration in
Preventive Medicine. The reviewer comments arevbelde agree with them that the interest
of the paper would be enhanced substantially drimfation collected after the introduction of
the legislation was included in the paper. Pleaspkn mind the maximum length of 2500
words when revising your paper. Note that thewnisof’ too much in the last sentence of the
abstract.

Please submit your revision online within 90 dayddgging onto the Elsevier Editorial System
for Preventive Medicine:
http://ees.elsevier.com/pm/

Your username iSZ *kkkkkkkk
Your password ig: FExExERAR

You may find the manuscript record listed underbt@issions Needing Revisions." Click
"Revise" when you are ready to submit your revis{tinyou have forgotten your password,
please click the "Forget your password" link lodata the log-in screen).

When submitting your revised paper, please inchudeparate document uploaded as
"Response to Review" that carefully addressessthees raised in the comments below, point
by point. You should also include a suitable redduti any specific request for change that has
not been made.

To facilitate the electronic publication of your mescript (should it be accepted), we request
that your manuscript text, tables and figure legemdubmitted in an editable format (Word,
WordPerfect, or LaTex only), and all figures sholduploaded individually as TIF or EPS
files.

Thank you, and we look forward to receiving yowised manuscript.
With kind regards,

Alfredo Morabia, MD, PhD
Editor-in-Chief

&

Michael C. Costanza, PhD
Editor, Statistics
Preventive Medicine

110



Elsevier

525 B Street, Suite 1900
San Diego, CA 92101-4495
USA

Phone: +1 619 699 6234
Fax: +1 619 699 6859
E-mail: pm@elsevier.com

Reviewers' comments:
Reviewer #1

Well written, clearly presented paper. The datavigiean important baseline against which to
measure any changes following on from the intraduadf the recent Spanish workplace
smokefree legislation.

1. In the Discussion you say that your non-smokéinme concentrations were similar to
previous studies. It would be of interest for atetnational audience to provide some
comparative figures from other countries e.g. Sawmtl

2. While you do mention that covering self repotegosure in the additional settings of
leisure and transportation is a useful additiothtinternational literature, the paper would be
strengthened by pointing out in the Discussion vefse is new or of special interest in your
study and any implications of your findings. It aoed to me, for example, that your finding
that SHS exposure in Barcelona depends mainlydh#ber of smokers and amount smoked in
the home has major implications for the healthiolidcen which will not be addressed by the
new workplace legislation (although it is possithiat awareness of the need to protect
colleagues in the workplace will spill over to theme).

Methods

3. More information required about the sample dad some information to allow the reader to
assess how representative the sample is of theBaecpopulation (in order to assess whether
this is a valid estimate of the prevalence of sgferted SHS exposure).

4. The Discussion (p7, para 4) refers to the sasripding taken on different days, times and
seasons - more information on this needed in thinddis. How and when were people
approached? Did interviews take place in the home?

5. p.3 Data collection from March 04 to Dec 05.sTé&ems a long time - is 2004 correct?

6. P.3 It appears that of 1560 names selected (hoarlom /stratified random?), 315 were not
approached due to time constraints and 1245 edrolldis implies that there were no refusals.
Please clarify.

7. 885 non-smokers + 347 smokers = 1232, not 1lEase clarify.

8. Is there a reference for this spit method ofecting saliva?

9. Settings - suggest use education venue/ setiimgfe rather than 'study centre'.

Results
10. p.7, para 1. Some additional interpretatiom4might be helpful to readers.
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Discussion

11. The discrepancies between (under-estimateidepelrted exposure and cotinine
concentrations are greater than | would have erdeaind some of the patterns shown in Ts 3
& 4 are surprising and differ from other studieg. ¢he trend to higher exposure in better
educated subjects and lack of association with plade exposure. These merit further
explanation.

12. p.7, para 2, line 6. Would be clearer if yoseir the reference to Table 1 after the sentence
ending 'in young and mid-aged people.' Need toagxplour conclusion that T2 shows that 'the
time exposed in these settings is limited'. Suttedge cotinine concentrations could also be
explained by there being lower levels of SHS isdeg and transportation venues?

Minor editing
[Underlined text = suggested additional or replasentext]

Abstract, last line of Results: 'in the presencaaf-smokers in the household.'

Abstract, last line of Conclusions: delete 'of'.

Precis - suggest: 'In a representative sample mhén-smokers in Barcelona ..’

p.4, para 2, line 2. Suggest: 'settings: home, woiducation venue, and other places ..'

p.5, end of line 4, change comma to semi colon.

p.6, para 1.The A, B and C referred to in the &&gtnot marked on Fig. 1. Last sentence of para
1: '66.3% of subjects who had reported being nookenms ...’

p.6, last sentence of para 2: 'This pattern wasfalsnd for ..'

p.7, line 3. Suggest: 'The salivary cotinine com@aions in non-smokers were most strongly
related to SHS exposure at home, and ..'

p.7, para 2, line 8. Suggest 'reported being expasstead of 'perceived to be exposed'.

p.7, para 3, line 4. 'similarly high' rather thiaigher'?

Table 4 title - 'Association of sociodemographic ..

Figure 1 title - suggest 'Distribution of .... bsifsreported tobacco use (smokers) and non use
(non-smokers)...

Reviewer #2: General Comment

This is a well written paper which assesses lesetecondhand smoke (SHS) exposure in the
Spanish adult general population before the impieai®n of legislation that banned smoking
in most public places. The study is well desigried,data appropriately analysed and on the
whole the results are clearly presented and diedudthe data are not particularly novel, but
the paper does represent the first report of asctibp assessment of SHS exposure for the
Spanish population, thus adding to a growing bddynowledge about SHS exposure across
different jurisdictions. However, the paper woblklof much greater interest if it included data
collected post-legislation - it is not clear fronetpaper whether the authors have already
collected or plan to collect these data.

Specific Comments

P2, para 3 - Only the geometric mean of cotinimecentrations in subjects who reported
exposure to SHS in all settings are included irath&tract. It would seem more appropriate to
report GM cotinine for all non-smokers with or wotlt other sub-group data.

P3, last para - no information is provided on th&ponse rate to the invitation to participate in
the study, nor any comment made on the likely imp&the failure to recruit 315 subjects
before implementation of the ban. Therefore, itaspossible to assess whether the final
sample is representative of the Spanish population.

112



P3, first para - the threshold for active smokisgiven as > 20ng/ml saliva. This is higher than
>15ng/ml, the value used in many recent studidse Higher threshold should be referenced.

P5, para 2 - Information about the treatment oihawé concentrations below the level of
detection/quantification when calculating geometnigans should be provided.

P7, para 3 - states 'Although the time exposellasd settings is limited as shown
by the cotinine concentrations (table 2)' is ineottas cotinine concentration is a function of
SHS concentration in the environment and duratfcexposure .

P7, paras 3/4 - the most surprising thing abdaleta is the GM cotinine concentration
(1.47ng/ml) for respondents who report no exposting is discussed briefly later in relation to
the validity of the questionnaire but merits sommetfer discussion.

P8, para 2 states - 'We found that salivary catigioncentrations in non-smokers were
comparable to those found in previous studies usatigary cotinine (Benowitz, 1996; Etzel,
1990; Haw and Gruer, 2007) or serum cotinine (Bigklal., 2006). In fact the GM means
were considerably higher than in the two generabfation studies conducted by Pirkle 2006
and Haw & Gruer 2007 and somewhat closer to octumltlevels of exposure observed in
barworkers from other jurisdictions pre-implemeittatof smoke-free legislation. This may be
linked to the earlier point about the calculatidrthe GM and the treatment of cotinine
concentrations that fell below the level of quaadfion - but needs some clarification.

Table 1 - the presentation of number of casegheraonfusing.

Tables 1 - 3 - it would be helpful to include prajmns (%) as well as numbers of respondents

(N).
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Respuesta a los revisores de Preventive Medicine

PM-08-354

Assessment of exposure to secondhand smoke by
guestionnaire and salivary cotinine in the genergbopulation
of Barcelona, Spain (2004-2005).

Response to Reviewers’ comments

We thank the editor and reviewers for their usefithments. We have provided the
corresponding answers, indicating when necessargntidifications introduced in the
manuscript.

Editors’ comments

Thank you very much for the opportunity to revisel @submit the manuscript.

We agree that it would be extremely interestingriesent information about SHS exposure in
our population after the ban. However, that infdaiorais not available at present. We are just
starting a new survey, with the same methodologysample of the same population, to
evaluate the impact of the Spanish law at the @tjoul level. We hope to have the field work
done at the end of next year and hence be ableset the results.

Regarding the length of the manuscript, please thatiethe responses to the reviewers’
comments in most cases introduce new text (andemdes), and hence it has been not possible
to fit the 2500 words limit proposed. Please taite account that the references within the text
increase the total length about 200 words.

Reviewer #1
We thank the reviewer for the thoughtful comments.

1. In the Discussion you say that your non-smoketiaine concentrations were similar to
previous studies. It would be of interest for artémnational audience to provide some
comparative figures from other countries e.g. Sewttl.

We agree with this reviewer’'s comment (as also roeat by Reviewer #2) and have changed
accordingly that paragraph™{Ein the Discussion section, that now reads:

Our study showed that 66.3% of subjects who weresmokers had quantifiable
concentrations of cotinine in their saliva, wher#fas figure ranged from 56% to
88% in previous studies (Nondahl et al., 2005; IBidt al., 1996). We found that
mean cotinine concentrations in non-smokers witteabkers at home (1.38
ng/ml) were higher than previous estimates in Aogeri(below 0.1 ng/ml in
serum) (Pirkle et al., 2006) and Scottish (0.35mgh saliva) (Haw and Gruer,
2007) populations. The higher concentrations canexglained by an actual
higher exposure related to the relatively highewvptence rates of smoking in the
Spanish population as compared to the US and @cotéad the low anti-
smoking social climate in Spain before the legista{Joossens and Raw 2006).
In addition, some overestimation of the averagencw concentration is possible
because those samples (33.7%) with detectabledbwfuantifiable cotinine were
assigned a value of 0.5 ng/ml (half the limit ofqtification).
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2. While you do mention that covering self reportedposure in the additional settings of
leisure and transportation is a useful addition the international literature, the paper would
be strengthened by pointing out in the Discussiohatelse is new or of special interest in
your study and any implications of your findingst dccurred to me, for example, that your
finding that SHS exposure in Barcelona depends migithe number of smokers and amount
smoked in the home has major implications for thedith of children which will not be
addressed by the new workplace legislation (althbuigis possible that awareness of the need
to protect colleagues in the workplace will spiler to the home).

As the reviewer suggests, we have pointed outntipdigations of these findings for the
protection of children (see Discussion, 2nd parnglgya

3. More information required about the sample antsa some information to allow the reader
to assess how representative the sample is of dredona population (in order to assess
whether this is a valid estimate of the prevalerafeself-reported SHS exposure).

We agree that the details regarding the sampletgsieand its representativeness (Methods, 1
paragraph) have to be expanded. We obtained thgledoy simple random sampling. We sent
a letter to introduce the study and then intervisweent to the homes. A strict protocol
including up to 7 visits on different weekdays avekbkend days at different hours (from 9:00
am to 11:00 pm) was applied. If the index persdnsed or was not located, another subject
was randomly selected in the same sex-, and agg-dirong in the same district. The final
sample was representative of that of the city lege¢hsociodemographic variables and also by
smoking status, as checked by the prevalence dfiagngathered from the regular Barcelona
Health Interview Survey (new reference in the list)

Accounting for these considerations, we have résyrithe paragraph as follows:

This is a cross-sectional study conducted betweanciM2004 and December
2005 on a representative random sample (1245 pegfdewvomen and 551 men)
of the non-institutionalized population of BarcedprSpain. We obtained the
personal data and addresses from the updatedabfieinsus, as provided by the
Municipal Institute of Statistics of Barcelona. V8ent a letter of introduction
about the study; afterwards trained interviewersted the subjects at home.
When the index person was not contacted (afterakattempts following a strict
protocol that included visits on weekends and duniron-working hours) or
refused to participate, we randomly selected atgdutesin the same sex-, age-,
and district-group. Substitutions accounted for7%0.of the final sample. After
contacting the participants and obtaining writterfoimed consent, trained
interviewers administered a face-to-face questimara the participant’s home to
gather information on socio-demographic data aritvea@nd passive smoking.
Participants provided a saliva sample for cotiranalysis, and weight and height
were measured. We ended the study by DecemberZ13§, as the new law on
smoking came into effect on January 1st, 2006 @etez, 2006) and changes in
active and passive smoking were expected afterdhis; hence, 315 subjects
were not approached. We found no differences mgef sex, age, and district of
residence between those subjects not approachethariohal sample. The final
sample was representative of that from Barcelongeims of sex, age, district,
and smoking status (Villalbi et al., 2008).

At the end of the study, 1245 participants had bhagrviewed: 347 were adult
smokers ¥16 years old) and 885 were adult non-smokers, &deke children

aged <16 years with no information on exposureH& .SOf the non-smokers, 62
were excluded because they did not provide a salvaple and ten others were
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excluded because cotinine analysis was not poséiele insufficient sample).
Additionally, 38 non-smoking subjects were exclutbedause they had a cotinine
concentration compatible with active smoking (>2@nly Therefore, the final
sample for analysis consisted of 775 non-smokefe flesearch and ethics
committee of the Bellvitge University Hospital pided ethical approval for
study protocol.

4. The Discussion (p7, para 4) refers to the sansgbeing taken on different days, times and
seasons - more information on this needed in thethas. How and when were people
approached? Did interviews take place in the home?

Please see the response to point 3.

5. p.3 Data collection from March 04 to Dec 05. Bléeems a long time - is 2004 correct?
Yes, this is correct. The field work including fatmeface interviews and saliva collection was

complicated and extended from March 2004 to Decer2®@5. No field work was conducted
during the months of August 2004/2005.

6. P.3 It appears that of 1560 names selected (hewaghdom /stratified random?), 315 were
not approached due to time constraints and 1245aded. This implies that there were no
refusals. Please clarify.

Since the new law came into effect dhianuary 2006, we had to end the study on 31
December 2005. At that time, 315 persons had rem beproached. A total of 50.7% of index

persons were replaced because they were not losatetlised the interview. This has been
clarified in the response to reviewer’s point 3.

7. 885 non-smokers + 347 smokers = 1232, not 12@&ase clarify.

The final sample had 1245, including 13 childreh§years old) who had no information on
smoking or SHS exposure, and hence were deletaddnalysis. We have clarified it in the
Methods sections (see paragraph in response to3join

8. Is there a reference for this spit method of leating saliva?

We followed the same protocol used in a multi-copstudy on cotinine and smoking
coordinated by Dr. Jonathan Samet from the JohmkiHs University Bloomberg School of
Public Health (we have added 3 references suppatjin

9. Settings - suggest use education venue/ setiegtre rather than 'study centre'.

We have changed “study center” by “education veriakdwing the advice of the reviewer.

10. p.7, para 1. Some additional interpretation ™ might be helpful to readers.

We agree to include more interpretation of Tab{dt paragraph of Results section):
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In the multivariate logistic regression analysestinine concentrations were
significantly associated with the number of smokareome and educational level
(table 4). The cotinine concentration was assotiatéh the number of smokers
at home and with more than six cigarettes smokeprésence of the subject at
home. In addition, the cotinine concentration waghér among subjects with
university education. After adjustment for the sedemographic variables,
exposure at the work/education venue was not a#edciwith cotinine
concentration.

11. The discrepancies between (under-estimated)replorted exposure and cotinine
concentrations are greater than | would have expeattand some of the patterns shown in Ts
3 & 4 are surprising and differ from other studiesg. the trend to higher exposure in better
educated subjects and lack of association with waldce exposure. These merit further
explanation.

We believe that the greater exposure in those lgher education is partly explained by age:
exposure to SHS is higher in the younger perstissame group is more highly educated.
However, the independent association of educatitmagtinine concentrations is not so clear.
After adjustment for age in the multivariate modsi,irregular non-significant pattern of
increased cotinine concentration by educationallesvpresent. We further comment in the
Discussion (8 paragraph):

The number of smokers and the number of cigarsttesked at home were the
main correlates of salivary cotinine concentrationlse higher exposure in the
better educated is partly explained by age: exmosorSHS is higher in the
younger persons; this same group is more highlycaed. However, the

independent association of education with cotirarcentrations is not so clear.
After adjustment for age in the multivariate modah, irregular non-significant

pattern of increased cotinine concentration by etlopal level is present. Other
factors, such as number of rooms, house size , euwibsmokers at work, and
number of hours exposed to SHS at work, were nebciated with cotinine

concentrations. Nondahl and colleagues (2005) fdead that serum cotinine

concentrations increased with an increase in thmbewn of cigarettes smoked in
the household. The study of Haw and Gruer (20073 datland before and after
implementation of smoke-free legislation showedt tttze salivary cotinine

concentrations increased with the number of smoket®ome. Studies conducted
in children between 11 and 16 years in schools mgl&d showed that the
average salivary cotinine concentrations in childnhose parents did not smoke
at home were much lower than in children whosemaremoked did so (Jarvis et
al., 1985; Jarvis et al., 2000).

12. p.7, para 2, line 6. Would be clearer if yowsert the reference to Table 1 after the
sentence ending 'in young and mid-aged people.' dlée explain your conclusion that T2
shows that 'the time exposed in these settinginigtéd'. Surely these cotinine concentrations
could also be explained by there being lower levalSHS in leisure and transportation
venues?

We have made the change suggested by the reviewer.
Regarding exposure during leisure and transportagttings, we gathered information about
time of exposure. Of all exposures during leisuret 50% lasted less than one hour, and 87%

of exposure in transports were 30 minute or [€ks.intensity of exposure to SHS in transport
could be higher because the exposure area whaopaents are in cars is small but exposure in
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train and bus opened-air stations was also repdriedfudies of SHS exposure measured by
airborne nicotine in Barcelona and other Europétiesc the highest nicotine concentrations
were found in leisure venues. Hence, we have exquhtids point in the Discussion:

Age was the main determinant of self-reported expwdo SHS, as more than
95% of participants who were younger than 44 yeddsreported exposure to
SHS. This prevalence rate was similar in men andnevo and the inverse

association was present in all settings, confirmihg findings from previous

surveys in Spain (Twose et al., 2007). The proportf participants exposed to
SHS was higher during their leisure time and imgportation than in other

locations, especially in young and middle-aged pedmble 1). The cotinine

concentrations during leisure time and in transtimm venues were relatively
lower than expected, since previous studies withoane nicotine in Barcelona
and other European cities have shown higher SH8sexp in such leisure time
settings as bars, cafeterias, restaurants andsdistabot et al.; Lopez et al.). The
finding is of interest because most subjects regofteing exposed in those
settings. although, the time spent in those vemaeslower than the time spent at
home or at the workplace (data not shown). Moreoggposure at home is the
main source of SHS exposure among children. Thoeks-free policies and

preventive programs should include leisure andspartation settings as new
targets.

Minor editing
Abstract, last line of Results: 'in the presencerain-smokers in the household.'
Done

Abstract, last line of Conclusions: delete 'of'.
Done

Precis - suggest: 'In a representative sample o5 fibn-smokers in Barcelona ..’
Done

p.4, para 2, line 2. Suggest: 'settings: home, workeducation venue, and other places ..'
Done here and across the manuscript.

p.5, end of line 4, change comma to semi colon.
Done

p.6, para 1.The A, B and C referred to in the texe not marked on Fig. 1. Last sentence of
para 1: '66.3% of subjects who had reported beirmnrsmokers ...'
Done

p.6, last sentence of para 2: 'This pattern wasaafeund for ..’
Done

p.7, line 3. Suggest: 'The salivary cotinine condeations in non-smokers were most strongly
related to SHS exposure at home, and ..
Done

p.7, para 2, line 8. Suggest 'reported being exmbgestead of 'perceived to be exposed'.
Done

p.7, para 3, line 4. 'similarly high' rather thanHigher'?
Done
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Table 4 title - 'Association of sociodemographit ..
Done

Figure 1 title - suggest 'Distribution of .... byelf reported tobacco use (smokers) and non use
(non-smokers)...
Done

Reviewer #2

We thank the reviewer for his or her thoughtfuintoents. As noted previously, we agree that
it would be extremely interesting to present infatimn about SHS exposure in our population
after the ban which, however, is not availablerasent.

Specific Comments

P2, para 3 - Only the geometric mean of cotininencentrations in subjects who reported
exposure to SHS in all settings are included in thbstract. It would seem more appropriate
to report GM cotinine for all non-smokers with oritihout other sub-group data.

We have included the GM of salivary cotinine fdr abn-smoking study participants (1.49
ng/ml; 95%CI 1.39-1.60 ng/ml) in the abstract ahtha beginning of the results section for
non-smokers.

P3, last para - no information is provided on thesponse rate to the invitation to participate
in the study, nor any comment made on the likelypiatt of the failure to recruit 315 subjects
before implementation of the ban. Therefore, itnst possible to assess whether the final
sample is representative of the Spanish population.

We have addressed this point previously in resptimaesimilar comment from Reviewer #1
(points 4 and 6).

P3, first para - the threshold for active smoking given as > 20ng/ml saliva. This is higher
than >15ng/ml, the value used in many recent studiel'he higher threshold should be
referenced.

When we designed the study protocol we fixed thestold at 20 ng/ml based in the review by
Etzel (Prev Med, 1990) and previous research bysl@viut Res, 1989) and Patrick (Am J
Public Health, 1994). Moreover, we considered thistthreshold would be adequate given the
expected higher levels of exposure to SHS in tleniSp population. We have included the
references in the Methods section.

P5, para 2 - Information about the treatment of @inhe concentrations below the level of
detection/quantification when calculating geometnmaeans should be provided.

We assigned half the limit of quantification, ti&t0.5 ng/ml. Hence this does not pose a
problem with the computation of GMs. We have adithedtext below to the Methods section:

We calculated prevalence rates (%) and 95% cord@ertervals (Cl) of exposure
to SHS among non-smokers in the different settiligs.restricted all analyses to
non-smokers, except in the description of the ithistion of salivary cotinine

concentration. Given the skewed distribution ofirdoe concentrations, we
performed univariate analyses with medians, geameteans (GM), interquartile
ranges (IQR) and geometric standard deviations (G6Rlescribe the data. For
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cotinine concentration between the limit of quacdifion and detection, we
assigned half the level of detection (0.5 ng/ml).

P7, para 3 - states 'Although the time exposedhiege settings is limited as shown
by the cotinine concentrations (table 2)' is inc@tt as cotinine concentration is a function of
SHS concentration in the environment and duratioti exposure .

We agree with the reviewer. As previously notetheresponse to Reviewer #1 (please see
comment to point 12), we have changed the textrdougly.

P7, paras 3/4 - the most surprising thing aboubla 2 is the GM cotinine concentration
(1.47ng/ml) for respondents who report no exposutais is discussed briefly later in relation
to the validity of the questionnaire but merits serfurther discussion.

We have expanded this point in the Discussion mdiiferent places, first, in relation to points
1 and 2 raised by Reviewer #1, and second, initkiepfaragraph of study limitations. We
believe that this contradictory result can be exjgld in part by misclassification (participants
who consider themselves to be non-exposed arellgatuposed to SHS and have quantifiable
cotinine concentrations) and by random variatioa ttuthe low frequency of persons in some
categories of exposure (i.e., at work only, n=15).

P8, para 2 states - 'We found that salivary cotigigoncentrations in non-smokers were
comparable to those found in previous studies ussadivary cotinine (Benowitz, 1996; Etzel,
1990; Haw and Gruer, 2007) or serum cotinine (Piekét al., 2006). In fact the GM means
were considerably higher than in the two generalgudation studies conducted by Pirkle 2006
and Haw & Gruer 2007 and somewhat closer to occupaal levels of exposure observed in
barworkers from other jurisdictions pre-implementah of smoke-free legislation. This may
be linked to the earlier point about the calculatimf the GM and the treatment of cotinine
concentrations that fell below the level of quantifition - but needs some clarification.

We have addressed this comment in our responswigwer #1, points 1 and 2 (please see
above).

Table 1 - the presentation of number of cases ithex confusing.

We prefer to show the two denominators (noted kyftlotnotes “a” and “b”) because they vary
according to the setting (exposure in workplacedrcational venue is only possible if the
subject works outside the home or attends schdebce, we have separated this information
into two different columns in the Table, for cléacétion.

Tables 1 - 3 - it would be helpful to include prapons (%) as well as numbers of
respondents (N).

The only table with proportions is Table 1. Althbutye inclusion of the number of respondents
would help the reader, the inclusion of the twauomhs with the denominators allows the reader
to know the actual number of respondents. Sinceathle already has several columns, we
prefer not to add the additional columns.
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Segunda respuesta del editor y comentarios de losuvisores de
Preventive Medicine

Ms. No.: PM-08-354R1

Title: Assessment of exposure to secondhand smpkeidstionnaire and salivary cotinine in
the general population of Barcelona, Spain (2003520

Corresponding Author: Dr. Esteve Fernandez

Authors: Jose M Martinez-Sanchez, BSc; MarcelaB8¢,; José A Pascual, PhD; Carles Ariza,
PhD; Antoni Agudo, PhD; Josep M Borras, PhD; Anphi&ffino, MPH; Albert Moncada,

BSc; Mireia Jané, MD; Esteve Saltd, MD; Manel NelfdiD; Jonathan M Samet, PhD

Dear Dr. Fernandez,

Thank you for submitting your manuscript to PreienMedicine. Below you will find

reviewer comments for your manuscript. We feel érggggestions would improve your
manuscript and encourage you to consider these eotsrand make an appropriate revision of
your manuscript.

Please submit your revision online within 30 dayddgging onto the Elsevier Editorial System
for Preventive Medicine:

http://ees.elsevier.com/pm/

Your username is; **xxkrxx

Your password is; **rrxkkk

You may find the manuscript record listed underbi@issions Needing Revisions." Click
"Revise" when you are ready to submit your revis{tfryou have forgotten your password,
please click the "Forget your password" link locade the log-in screen).

When submitting your revised paper, please inchudeparate document uploaded as
"Response to Review" that carefully addressesstheeks raised in the comments below, point
by point. You should also include a suitable redduti any specific request for change that has
not been made.

To facilitate the electronic publication of your macript (should it be accepted), we request
that your manuscript text, tables and figure legemdubmitted in an editable format (Word,
WordPerfect, or LaTex only), and all figures upleddndividually as TIF or EPS files.

Thank you, and we look forward to receiving yowised manuscript.
With kind regards,

Alfredo Morabia, MD, PhD
Editor-in-Chief

&

Michael C. Costanza, PhD
Editor- Statistics

Preventive Medicine

&

Herman Van Oyen, MD, DrPH
Associate Editor

Preventive Medicine
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Elsevier

525 B Street, Suite 1900
San Diego, CA 92101-4495
USA

Phone: +1 619 699 6234
Fax: +1 619 699 6859
E-mail: pm@elsevier.com

Reviewers' comments:

Reviewer #1:1 think the revised version is considerably cleared more informative than the
original version.

Reviewer 1
Responses to points 1, 3 -9, 11, 12 and minomgpére fine.

Point 2

I'm not entirely happy that para 2 of the Discussiovers the issues raised. | think that the
ideas in this para are confused and that it coeliriproved by re-writing. The last sentence on
the need to include leisure and transportatiorein policies does not follow from the previous
sentence on child exposures in the home.

Point 10

Re: new text on p.7, para 1,'In the multivariaigistic regression analyses, cotinine
concentrations were significantly associated wightumber of smokers at home and
educational level (table 4). The cotinine concdittrawas associated with the number of
smokers at home and with more than six cigarettexked in presence of the subject at home.
In addition, the cotinine concentration was higaerong subjects with university education.
After adjustment for the socio-demographic

variables, exposure at the work/education venuenetassociated with cotinine concentration.'
This new text does not seem to me to be quite ateas cotinine concentration was higher in
all those with primary education or more, but resthtat. significance for only one of the two
university ORs. (Using those with less than primedycation as the reference category was
perhaps unfortunate as it adds variability to tH@Rs due to the small numbers in the reference
category.)

Reviewer 2
Responses to points raised seem OK to me.

Miscellaneous
Abstract results, p2. For clarity for the supedicieader, need to specify that the SHS exposure
and cotinine concentrations provided here are dorsmokers.

Discussion, P7 last line - need to correct punainatbeing exposed in those settings. although,
the time spent in those venues was lower..'

Need clarity as to whether hours at work alwaysuhes hours at education venues. E.g. See
last variable in Tables 3 & 4 'Exposure to smolahgvork (hours)' vs last para of Results, line 6
vs Discussion para 6, line 8 'number of hours exgds SHS at work,'.

Reviewer #2: The authors have made all the negessasions to the paper following the first
reviews. This is how a very good paper and makdmportant contribution to our
understanding of cross national differences in garpopulation exposure to secondhand
smoke.
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Segunda respuesta a los revisores de Preventive Nigde

PM-08-354

Assessment of exposure to secondhand smoke by
guestionnaire and salivary cotinine in the genergbopulation
of Barcelona, Spain (2004-2005).

Response to Reviewers’ comments

We thank again the reviewers for their useful comtsied/Ve provide the corresponding
answers, indicating when necessary the modificatiotmoduced in the manuscript.

Reviewer #1

Point 2

I'm not entirely happy that para 2 of the Discussi@overs the issues raised. | think that the
ideas in this para are confused and that it could lmproved by re-writing. The last sentence
on the need to include leisure and transportatiannew policies does not follow from the
previous sentence on child exposures in the home.

We agree with the reviewer that there is some afuin that paragraph. We have re-written
the last sentences of it by deleting the referémgmlicies in transports and leisure and
stressing the implications for prevention of SH@sure at home due to its impact on
children’s exposure. The last sentences of thegpapa now read:

The finding is of interest because most subjegisnted being exposed in those
settings, although the time spent in those venweslawer than the time spent
at home or at the workplace (data not shown). Margcexposure at home is
related to high cotinine concentrations. This hBs® amportant implications
given that this is the main source of SHS exposurehildren. Therefore, the
diffusion of smoke-free policies at home appearddoa new priority in this
population.

Point 10

Re: new text on p.7, para 1,'In the multivariatedistic regression analyses, cotinine
concentrations were significantly associated wittethumber of smokers at home and
educational level (table 4). The cotinine concertitan was associated with the number of
smokers at home and with more than six cigarettesoked in presence of the subject at
home. In addition, the cotinine concentration wasgiher among subjects with university
education. After adjustment for the socio-demograpkariables, exposure at the
work/education venue was not associated with cotenconcentration.’

This new text does not seem to me to be quite aateuas cotinine concentration was higher
in all those with primary education or more, butaehed stat. significance for only one of the
two university ORs. (Using those with less thanmpary education as the reference category
was perhaps unfortunate as it adds variability teese ORs due to the small numbers in the
reference category.)

We thank again the reviewer for this comment améawith him/her that the presentation of
the results using the less than primary studies iy the reference category does not help to
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understand the comment in the text. Thus, we haalysed the data using the universitary level
as the referent category (see ORs in Table 4dditian, we have re-ordered the categories for
educational level in Table 3. We have changed diagly the paragraph:

In the multivariate logistic regression analysestjnine concentrations were
significantly associated with the number of smokaréome and educational
level (table 4). The cotinine concentration wasaisded with the number of
smokers at home and with more than six cigarettesked in presence of the
subject at home. In addition, the cotinine conaitn was lower among
subjects with less than primary education. Aftejusiinent for the socio-
demographic variables, exposure at the work wasssiciated with cotinine
concentration.

Reviewer #2

Abstract results, p2. For clarity for the superfalireader, need to specify that the SHS
exposure and cotinine concentrations provided hare for non-smokers.

Done.

Discussion, P7 last line - need to correct punctioat 'being exposed in those settings.
although, the time spent in those venues was lower.

Done.

Need clarity as to whether hours at work alwayslimbes hours at education venues. E.g. See
last variable in Tables 3 & 4 'Exposure to smokiagywork (hours)' vs last para of Results,
line 6 vs Discussion para 6, line 8 'number of hauexposed to SHS at work,'.

We thank the reviewer for this comment since theae actually a mistake (or lack of clarity).
The hours exposed at work in tables 3 & 4 do nduthe the hours exposed at education
venues. Hence, we have included a footnote to tladbes and also we have changed it
accordingly in the last paragraph of results, dgcated by the reviewer.

124



Carta de aceptacion del manuscrito en Preventive Mkcine

Ms. No.: PM-08-354R2
Title: Assessment of exposure to secondhand smpkedstionnaire and salivary cotinine in
the general population of Barcelona, Spain (2003520

Corresponding Author: Dr. Esteve Fernandez

Authors: Jose M Martinez-Sanchez, BSc; MarcelaB8¢,; José A Pascual, PhD; Carles Ariza,
PhD; Antoni Agudo, PhD; Josep M Borras, PhD; Anchi&ffino, MPH; Albert Moncada,

BSc; Mireia Jané, MD; Esteve Saltd, MD; Manel NelfdiD; Jonathan M Samet, PhD

Dear Dr. Fernandez,

We are pleased to inform you that your manusargigrenced above, has been accepted for
publication in Preventive Medicine. Your manuschips been forwarded to Elsevier's
Production Department. You will be contacted bynhia the near future regarding the proofs
of your article.

Thank you for submitting your paper to Preventiveditine.
Most sincerely,

Alfredo Morabia, MD, PhD
Editor-in-Chief

&

Michael C. Costanza, PhD
Editor- Statistics

Preventive Medicine

&

Herman Van Oyen, MD, DrPH
Associate Editor

Preventive Medicine

Elsevier

525 B Street, Suite 1900
San Diego, CA 92101-4495
USA

Phone: +1 619 699 6234
Fax: +1 619 699 6859
E-mail: pm@elsevier.com
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CORRESPONDENCIA (ARTICULO 2)

Martinez-Sanchez JM, Fu M, Pérez-Rios M, LépezNibhcada A, Fernandez E. Comparing
salivary cotinine concentration in non-smokers frim general population and hospitality
workers. Eur J Public Health. 2009; 19(6):662-664.






Carta de presentacion del manuscrito a European Jonal of
Public Health

Prof. Johan P. Mackenbach
Editor-in-Chief
European Journal of Public Health

Dear Prof. Mackenbach:

Please find enclosed our manuscript “Comparingasglicotinine concentration in non-
smokers from the general population and hospitaliiykers” for your consideration in
European Journal of Public Healtls aShort Reports

We compare the exposure to secondhand smoke ismokers by mean of salivary cotinine
concentration between the general population asgitadity workers before a national ban on
smoking came into effect in Spain. Our results shthvat exposure to secondhand smoke is
higher in non-smoker hospitality workers than im+sonokers from the general population.

All the authors carefully read the manuscript antyfapprove of it. In their name | also declare
that the manuscript is original and it is not suted anywhere other than your journal. The
authors declare there are no conflicts of interest.

We would of course be ready to provide furtheriinfation about our data and methods you
desire. Correspondence about the manuscript shewdidressed to me as indicated in the first
page of the manuscript.

Thank you very much for your kind attention.
Yours sincerely,

Jose M Martinez-Sanchez
E-mail: jmmartinez@ico.scs.es
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Respuesta del editor y comentarios de los revisorde
European Journal of Public Health

10-Aug-2009
Dear Mr. Martinez-Sanchez,

Manuscript ID EJPH-2009-07-SR-0453 entitled "Conmmasalivary cotinine concentration in
non-smokers from the general population and hdgpit@orkers" which you submitted to the
European Journal of Public Health, has been rexdeWide comments of the reviewer(s) are
included at the bottom of this letter.

Your manuscript cannot be accepted in its curreesA major revision is requested. If you are
able to respond to the reviewer(s)' comments yewmalcome to resubmit a revised version of
your manuscript. Please note that revision is rigptagantee of publication. Also please, while
revising, think about not exceeding word countdoort reports

To revise your manuscript, log into http://mc.masriptcentral.com/ejph and enter your Author
Center, where you will find your manuscript titlstéd under "Manuscripts with Decisions."
Under "Actions," click on "Create a Revision." Yaunanuscript number has been appended to
denote a revision.

You will be unable to make your revisions on thigioally submitted version of the
manuscript. Instead, revise your manuscript usingml processing program and save it on
your computer. Please also highlight the changgsuio manuscript within the document by
using the track changes mode in MS Word or by uswid or colored text.

Once the revised manuscript is prepared, you chradjit and submit it through your Author
Center.

When submitting your revised manuscript, you wdldble to respond to the comments made
by the reviewer(s) in the space provided. You caathis space to document any changes you
make to the original manuscript. In order to expeethe processing of the revised manuscript,
please be as specific as possible in your resgortbe reviewer(s).

IMPORTANT: Your original files are available to yathen you upload your revised
manuscript. Please delete any redundant files éefmmpleting the submission.

Because we are trying to facilitate timely publicatof manuscripts submitted to the European
Journal of Public Health, your revised manuscrifaiidd be uploaded as soon as possible. If it
is not possible for you to submit your revisioraineasonable amount of time, we may have to
consider your paper as a new submission.

Once again, thank you for submitting your manusddpghe European Journal of Public Health
and | look forward hearing from you whether youidedo resubmit your paper.

Sincerely,
Prof. Peter Allebeck

Editor, European Journal of Public Health ejph@kils® http://mc.manuscriptcentral.com/ejph
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Reviewer(s)' Comments to Author:
Reviewer: 1
Comments to the Author

This is an interesting study but needs a littleenwork, particularly in terms of improving the
English. | have not highlighted all the errors thé following are the main ones:

1. There is no mention of where the study tookelaceither the title or abstract. Please amend
to make it clear that the study took place in Spafou should also add “in Spain” on line 16 in
the Introduction after the ref to “two independstudies”.

2. Page 4 Line 27 — | assume you mean “compatililervever smokers” ?

3. Page 5 - Line 46 — delete “local” and in lirkehange to read “workers in hospitality
venues”.

4. The last sentence (lines 48-53) is not clearmaedls to be re-written.

5. page 6 line 13 - change to “rest of the weekit (ay)

6. You state that the higher cotinine measureniarisspitality workers “may also be
explained by cumulative exposure during the week"do not explain what you mean by this
or why this should be the case.

7. page 6 — line 25-30. | don'’t think ref to thish study adds anything of significance.

8. On table 1 — line 43 should read “Not exposed”

9. Table 1 — Is there any reason why you did notipge data separately for Saturday and
Sunday but instead combined to give a weekenddigyur

10. The notes to the table need to be expressesl crearly.
Reviewer: 2
Comments to the Author

No particular comments: the article is well writtemd short.
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Respuesta a los revisores de European Journal of Blic
Health

EJPH-2009-07-SR-0453

Comparing salivary cotinine concentration in non-snokers
from the general population and hospitality workers

Response to Reviewers’ comments

We thank the editor and reviewers for their usethments. We have provided the
corresponding answers, indicating when necessargntidifications introduced in the
manuscript.

Reviewer 1

1. There is no mention of where the study took @an either the title or abstract. Please
amend to make it clear that the study took placeSpain. You should also add “in Spain” on
line 16 in the Introduction after the ref to “tworidependent studies”.

We have included where the study took place (irnr§pa the title, abstract, and introduction as
suggested by the reviewer

2. Page 4 Line 27 — | assume you mean “compatibléghwmever smokers” ?

We mean never and former smokers, because it isssilple to have a salivary cotinine

concentration over 20 ng/ml in non-smokers (foraret never smokers) (Etzel RA, Prev Med.
1990; Patrick DL et al. Am J Public Health. 1994).

3. Page 5 - Line 46 — delete “local” and in line £hange to read “workers in hospitality
venues”.

Done.

4. The last sentence (lines 48-53) is not clear ameeds to be re-written.
We agree with the reviewer. We improve the writifighe last sentence in this way:

The salivary cotinine concentration in hospitaligrkers was higher when the
saliva sample was obtained during the weekend caedpaith the weekdays.

5. page 6 line 13 - change to “rest of the week®d( day)

As suggested by the reviewer, we changed it.
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6. You state that the higher cotinine measuremeintfiospitality workers “may also be
explained by cumulative exposure during the weekitlolo not explain what you mean by this
or why this should be the case.

We have expanded the sentence to make it clearer.

7. page 6 — line 25-30. | don’t think ref to theish study adds anything of significance.

We delete the ref to the Irish study.

8. On table 1 — line 43 should read “Not exposed”

We change “no exposed” to “not exposed”.

9. Table 1 — Is there any reason why you did nobyide data separately for Saturday and
Sunday but instead combined to give a weekend figur

We did not provide the date separately for SatuedaySunday because of the little sample size
in these days of the week. The sample size on @&atwvas 8 in the hospitality workers and 23
in the general population. The sample size on Sunde 7 in hospitality workers and 2 in the
general population.

We prefer to present the data as already presenthd previous version. If the editor and
reviewer consider more appropriate to give theréigiseparately by day (Saturday and Sunday)
we will be ready to change it.

10. The notes to the table need to be expressectolearly

We have included more information in the noteshthble.

Reviewer 2

We thank the reviewer for the kind comments.
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Carta de aceptacion del manuscrito en European Jounal of
Public Health

21-Aug-2009

Dear Mr. Martinez-Sanchez,

Your manuscript entitled "Comparing salivary catmiconcentration in non-smokers from the
general population and hospitality workers in Spaes been successfully submitted online. If
no editorial shortcomings are detected in the @ditoontrol your manuscript will be given full
consideration for publication in the European Jalof Public Health.

Your manuscript ID is EJPH-2009-07-SR-0453.R1.

Please mention the above manuscript ID in all Ritorrespondence or when calling the office
for questions. If there are any changes in yowestaddress or e-mail address, please log in to
Manuscript Central at http://mc.manuscriptcentmahfejph and edit your user information as
appropriate.

You can also view the status of your manuscriptrgttime by checking your Author Center
after logging in to http://mc.manuscriptcentral.c¢ejph .

Thank you for submitting your manuscript to the &aean Journal of Public Health.

PLEASE NOTE: During July and August 2008 the revieyyprocess may be delayed because
of vacation months in Europe. We apologize for &md hope that it will not cause
inconvenience for our authors and reviewers.

Sincerely,

European Journal of Public Health Editorial Offfaép://eurpub.oxfordjournals.org
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CORRESPONDENCIA (ARTICULO 3)

Martinez-Sanchez JM, Fenandez E, Fu M, Pérez-RiaSdkiaffino A, Lépez MJ, Alonso B,
Saltd E, Nebot M, Borras JM. Cambios en las expietmy actitudes de los trabajadores de
la hosteleria después de la ley de medidas saagtafiente al tabaquismo. Gac Sanit.

2010;24(3):241-246.






Carta de presentacion del manuscrito a Gaceta Saaitia

Prof. Esteve Fernandez
Director
Gaceta Sanitaria

Apreciado Director:

Tengo el placer de remitirle el manuscrito "Exptieda y actitudes de los trabajadores de la
hosteleria antes y dos afios después de la entradgoe de la ley de medidas sanitarias frente
al tabaquismo" para que considere su potencialiqgadibn como Original” en Gaceta
Sanitaria.

En este trabajo se ha evaludds cambios en las percepciones y opiniones sabtey
28/2005 de medidas sanitarias frente al tabaquidnlos trabajadores de la hosteleria
tras la entrada en vigor de la ley del tab&spe estudio es especialmente relevante, porque
pone de manifiesto que los profesionales de leelw$éa han aumentado su apoyo a la actual
norma dos afios después de su entrada en vigor.&sdestos resultados fortalecen la opcion
de ampliar los lugares libre de humo a todos lostrose de trabajo, incluidos bares y
restaurantes.

Todos los autores han contribuido intelectualmeahteabajo, retnen las condiciones de autoria

y han aprobado la version final del mismo. Las Gbationes de autoria se especifican en la

segunda péagina del manuscrito. En nombre de todosutores declaro asimismo que el trabajo

es original y que no ha sido previamente publicaidesta en proceso de revision por ninguna

otra revista. Igualmente declaro en su hombre quexisten potenciales conflictos de intereses.

Mediante la presente transfiero todos los deredeoautor sobre la publicacion a la Sociedad

Espafiola de Salud Publica y Administracion Samité€BESPAS) en caso de ser aceptado para
su publicacién.

Por favor, dirija toda la correspondencia a mi eitamcomo se indica en la primera pagina del
manuscrito.

Agradecido de su atencioén, quedo a la espera deosio@as.

Reciba un cordial saludo,

Jose M Martinez Sanchez

Programa de Recerca i Control del tabaquisme
Institut Catala d'Oncologia

Av Gran Via 199-203

08907 L'Hospitalet de Llobregat (Barcelona)
TIf: 93 260 73 35

E-mail: jmmartinez@iconcologia.net
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Respuesta del editor asociado y comentarios de evisores
de Gaceta Sanitaria

N°. DE REFERENCIA: GACETA-09-311
TITULO: Expectativas y actitudes de los trabajadate la hosteleria antes y dos afios después
de la entrada en vigor de la ley de medidas sastiente al tabaquismo

Estimado Dr. Martinez Sanchez,

Hemos leido su manuscrito "Expectativas y actituttelos trabajadores de la hosteleria antes y
dos afios después de la entrada en vigor de l&leyedidas sanitarias frente al tabaquismo”. El
tema abordado es de interés para nuestra revist&guipo editorial considera que puede ser
aceptado para su publicacién siempre que se tenganenta las recomendaciones que se
adjuntan a continuacion.

Los autores deberan adjuntar un fichero con elmeoto de respuesta a la revision, valorando
y contestando de forma adecuada a cada uno derftentarios y sugerencias de los revisores y
editor. Asimismo, deberan adjuntar el nuevo maritescon las modificaciones efectuadas.

REVISOR 1

Es un trabajo muy interesante en el que se eval@aupo poblacional que ha tenido y tiene
mucho que decir en la evaluacién y evolucién deeha28/2005. La metodologia esta
claramente expuesta y los resultados, a pesam@etiante porcentaje de caidas (similar a otros
estudios) son estadisticamente bien tratados.

Quizas en la discusion habria que intentar masilpamos aspectos:

Incidir en los datos no mostrados de los trabagglperdidos en la cohorte de seguimiento Se
han detectado diferencias segun las comunidadedizdas? No se hace referencia a este
aspecto, quizés las muestras son escasas, peen@s imeberiamos referenciar que el desarrollo
autondmico en politicas de sensibilizacion y maigazion no ha sido el mismo En la

discusién no queda claramente reflejado el cambiactitud en cuanto al incremento del
conocimiento sobre los peligros del tabaquismovpeasi por qué, curiosamente los fumadores,
0 nuevos fumadores, tienen una mejor y mayor pei@eple ello) El trabajo, insisto, es bueno

e interesante en los objetivos, metodologia y tedas$, afrontando los sesgos bien descritos en
la discusion

REVISOR 2

El trabajo presenta los resultados de la evoludélos conocimientos, percepciones y
opiniones respecto a la Ley 28/2005 de medidasesas frente al tabaquismo, recogidos en
una cohorte de trabajadores de hosteleria seledtagrara un estudio de medicion de
contaminacion por humo ambiental de tabaco enlestabentos de hosteleria. El estudio mide
las variables de andlisis (creencias, expectatbaamcimientos y opiniones) mediante
cuestionario en entrevista personal estructuradasy dos afios después de la entrada en vigor
de la citada ley.

El trabajo esta bien redactado y elaborado, utilizéenguaje claro, sintético y preciso, y es
correcto y apropiado en todos los apartados.

Se aprecian dos limitaciones relevantes del estugtionocidas y discutidas por los autores.
Una afecta a la representatividad de la cohorteatb@jadores y la aplicabilidad de los
resultados al conjunto de los trabajadores debsdethosteleria (validez externa). Se dice que
se trata de una muestra oportunista, de convenietei431 trabajadores de la hosteleria en 5

138



Comunidades Autbnomas, utilizando cuotas por codadhitamafio de los establecimientos
(50% mayores de 100 m2 y 50% menores) y consuntabaeo (50% fumadores y 50% no
fumadores). No queda claro si la distribucion dealos trabajadores de hosteleria corresponde
a estas cuotas o se pretendia que estuvieranesfaéss trabajadores de estas caracteristicas
por la afectacion de la ley y la asociacion prélésde opinion y consumo de tabaco.

En este sentido, seria aconsejable que los aytpsrcionasen una mayor informacién sobre
el muestreo y la distribucion de caracteristicasdad de los miembros de la cohorte (edad,
sexo, fumadores, ex - fumadores, no fumadoresdepestablecimiento). Esta informacién, que
los autores remiten a un trabajo previo, facilitdai valoracion de la aplicacién de los
resultados.

Otra limitacion relevante es la pérdida en el sagento de una cohorte ya limitada en numero.
La pérdida en el seguimiento a los dos afios del @®%s trabajadores que aportaron datos
basales, antes de la entrada en vigor de la lreifalla validez interna del estudio,
especialmente si la no participacién se asociadeterminadas caracteristicas individuales
relacionadas con la opinidn, actitudes y creeranadizadas (edad, tiempo de contrato,
consumo de tabaco y otras). Los autores tambiérigrodportar una mayor informacion sobre
las caracteristicas de la cohorte sobrevivients ads afios y de los trabajadores perdidos en el
seguimiento. Una tabla podria sintetizar los ddtok cohorte inicial y final.

El tema abordado es de gran importancia y auress#samente analizado en Esparia, por lo
que representa en estos momentos una oportunidazhttéouir en el buen sentido a la reforma
anunciada de la actual legislacion, con la espeaagsdiacion a toda la hosteleria de la
prohibicién de consumo de tabaco. Los resultadogagios, con las limitaciones sefialadas del
estudio, pueden ayudar a difundir y llamar la dtamsobre el elevado grado de conocimiento y
aceptacion de la intervencion sanitaria por paetosd trabajadores en este ambito y a las
expectativas de mejorar el cumplimiento y a la @@mpliacion de los derechos a trabajar en
una ambiente libre de humo de tabaco.

En conjunto, es un trabajo interesante y oporthiem elaborado y que puede contribuir a la
mejora de la intervencion para la reduccion depesicién al humo ambiental de tabaco en
bares y restaurantes en Espafia. La informaciéioadicsolicitada facilitara la correcta
interpretacion y aplicacion de los resultados abtemn

COMENTARIOS EDITORIALES

Completando los comentarios efectuados por losoex$ me gustaria trasladarles las siguientes
sugerencias:

Como comentario general, en el manuscrito se vigrdemezcla de diferentes conceptos para
definir el objeto de estudio. Por ejemplo, en ianpra pagina en el titulo se habla de
expectativas y actitudes; en el objetivo, de evdbgscambios en las percepciones y opiniones;
en métodos: se compararon los conocimientos y &fpexs.. Posteriormente en el texto se
incorpora la palabra creencias. Esta mezcla deepbog crea bastante confusion en la lectura
del manuscrito y deberia definirse mejor.

El titulo es demasiado largo. Podria reducirsedigente, por ejemplo: Cambios en las
expectativas y actitudes de los trabajadores tedteleria después de la ley de medidas
sanitarias frente al tabaquismo.

Métodos: como ha comentado el revisor 2, seriaamiante explicar con mayor grado de
detalle el disefio muestral, a pesar de que seenemitas de trabajos previos. Ademas, hay un
aspecto importante que no se mencionay es el ooedbares y restaurantes que participaron
en el estudio. Se supone gue en cada estableansieitan seleccionado varios trabajadores, o
cual implica un muestreo de conglomerados conraigaiente efecto en el error estandar de
las estimaciones.
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Entre las limitaciones del estudio, los autoresedal profundizar méas en el posible sesgo de
seleccidén ya que tienen una completa informaciémigrde estas preguntas en los no
participantes en la encuesta posterior. Otra loidtaque deberia mencionarse es la ausencia de
un grupo control ya que el propio seguimiento departicipantes, con el registro de diversos
cuestionarios seriados, podria provocar respussté@mente normalizadas. Finalmente, otra
limitacion es la falta de poder estadistico, egpe@nte en las estimaciones estratificadas.
También en el caso de no corregir por el efectdiskEio como deberia realizarse al tratarse de
un muestreo de conglomerados (a no ser que sesbbagrionado un trabajador por
establecimiento), deberia justificarse en la digcus

En el analisis de los datos, llama la atenciénlgsi@orcentajes de las tablas antes y después de
la ley corresponden a diferentes tamafios muestsipsniendo que los autores han realizado
una comparacion como si se tratara de dos esttrdits/ersales mas que uno longitudinal. Sin
embargo, en la ultima columna, el valor de p cpwade a un test de McNemar y por tanto se
han utilizado los mismos sujetos antes y después gulacion. Dado que el contraste de
hipétesis se realiza sobre los mismos individu&fbrmacion contenida en las columnas
previas deberia también estar referida a estosasigmdividuos y no a personas que
participaron en la primera encuesta y no en lanélib viceversa.

En la ultima linea de la pagina 8 el valor de pS®0 coincide con el mostrado en la tabla
(p<0,001). En este mismo sentido, se repite el emnda linea 5 de la pagina 9.

En las 3 dltimas lineas del apartado de resultedimgendria matizar que las diferencias no son
estadisticamente significativas.

En la pagina 10 fila 20 se menciona que se hai@ald6 puntos porcentuales en términos
absolutos. Sin embargo, esta cifra no encaja cardlaccion de 38,7% a 16,3% (22,4 puntos
porcentuales).

En el apartado de bibliografia, siguiendo las nerdw®la revista, poner et al después de los tres
primeros autores en lugar de seis.

Agradeciendo que hayan considerado a Gaceta Samtaa divulgar los resultados de su
estudio y en espera de una pronta respuesta jpairtg reciban un cordial saludo

Ifaki Galan

Editor asociado
Gaceta Sanitaria
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Respuesta a los revisores y editor asociado de Gtce
Sanitaria

GACETA-09-311

Expectativas y actitudes de los trabajadores de laosteleria
antes y dos afos después de la entrada en vigorldéey de
medidas sanitarias frente al tabaquismao.

Respuesta a los revisores

Muchas gracias por los amables comentarios al matwde los revisores y los comentarios
editoriales.

Revisor 1

Quizés en la discusion habria que intentar matizzlgunos aspectos:

Incidir en los datos no mostrados de los trabajadsiperdidos en la cohorte de seguimiento
Se han detectado diferencias segun las comunidasgadiadas? No se hace referencia a este
aspecto, quizas las muestras son escasas, per@abmdeberiamos referenciar que el
desarrollo autonémico en politicas de sensibilizatiy monitorizacién no ha sido el mismo

Hemos incluido una nueva tabla donde se muestsazalacteristicas basales de los
trabajadores seguidos y perdidos y se ha includexto para clarificarlo en los apartados de
resultados y discusion.

Hemos incluido el siguiente texto en los resultados

Los trabajadores perdidos durante el seguimiengm enas jévenes, mas
frecuentemente mujeres y fumadores, pero no prEsEndiferencias segun
pais de nacimiento, nivel de estudios, ocupaciéamngero de horas de trabajo
en el establecimiento (tabla 1).

Y el siguiente texto en la discusion:

Auln asi, el estudio también puede presentar urosdsgeleccion dado que a
los 2 afios de seguimiento la participacién se cedlj 50%, si bien los
trabajadores seguidos diferian en el sexo, edadngueno de tabaco de los
perdidos.

Agradecemos al revisor el comentario sobre cumphitoi de la ley por las Comunidades
Autonomas. Nuestro estudio no esta disefiado pezeesfresultados por esta variable pero
creemos relevante mencionar el diferente cumplitoide la ley por Comunidades Autbnomas.
Hemos incluido el siguiente texto en la discusion:
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Una limitacion de este estudio deriva de utilizaa umuestra oportunista y no
aleatoria de trabajadores del sector para constraiohorte, que puede limitar
su generalidad. El estudio no se disefié para ofestanaciones estratificadas
por Comunidad Auténoma, que hubiera sido de graeréa debido a las
diferencias territoriales observadas en su imptaditay cumplimient6®.

En la discusion no queda claramente reflejado ehaaio de actitud en cuanto al incremento
del conocimiento sobre los peligros del tabaquispasivo (y por qué, curiosamente los
fumadores, 6 nuevos fumadores, tienen una mejorgyar percepcion de ello)

Como sugiere el revisor hemos incluido el siguigrdteafo en la discusion:

Por otro lado, también se ha observado un aumeeterglizado de los
conocimientos de los efectos adversos para la ssUHAT en todos los
trabajadores del sector de la hosteleria. Este ratonfige mayor en las personas
fumadoras, aunque no fue estadisticamente sigivficeEste mayor aumento
de la sensibilizacion sobre los efectos del HATlaanpersonas no fumadoras
puede ser debido a una mayor cobertura mediaticpgrte de los medios de
comunicacion de este problema de salud publicizaleala entrada en vigor de
la Ley 28/2005.

Revisor 2

Se dice que se trata de una muestra oportunistacaieveniencia, de 431 trabajadores de la
hosteleria en 5 Comunidades Autbnomas, utilizandmias por comunidad, tamafio de los
establecimientos (50% mayores de 100 m2 y 50% nmes)gr consumo de tabaco (50%
fumadores y 50% no fumadores). No queda claro silistribucion real de los trabajadores de
hosteleria corresponde a estas cuotas o se preteqdé estuvieran representados
trabajadores de estas caracteristicas por la afeicta de la ley y la asociacién previsible de
opinién y consumo de tabaco.

Aungue existen evidencias que la prevalencia dewna de tabaco entre los trabajadores de la
hosteleria es mayor que en poblacién general (MuBd et al. 2008) y puede ser cercana al
50%. Las cuotas establecidas en la prevalenciam®imo y tipo de local fueron para
garantizar la validez interna del estudio y garantia representacidon de todos los trabajadores
y sus posibles asociaciones con opiniones.

Hemos incluido una frase de manera aclaratoria sedcion de métodos:

Se establecieron cuotas a priori por Comunidad Warté@ segun el tamafio del
establecimiento (50% mayores de 100 yn50% menores de 1007y el
consumo de tabaco (50% fumadores y 50% no fumadpaga tener la mayor
representatividad segun el consumo de tabaco ydikBitas opciones de
regulacion de los locales.

En este sentido, seria aconsejable que los autpreporcionasen una mayor informacion
sobre el muestreo y la distribucion de caractedas basicas de los miembros de la cohorte
(edad, sexo, fumadores, ex - fumadores, no fumadoptipo de establecimiento). Esta
informacion, que los autores remiten a un trabajoguio, facilitaria la valoracion de la
aplicacioén de los resultados.
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Hemos incluido una nueva tabla para proporciona imfarmacion de las caracteristicas
basales de la muestra de los seguidos y perdidizsnas de una frase aclaratoria en los
apartados de resultados y discusion.

Otra limitacion relevante es la pérdida en el segignto de una cohorte ya limitada en
namero. La pérdida en el seguimiento a los dos afies50% de los trabajadores que
aportaron datos basales, antes de la entrada eowig la Ley, limita la validez interna del
estudio, especialmente si la no participacién se@a con determinadas caracteristicas
individuales relacionadas con la opinion, actitudgsreencias analizadas (edad, tiempo de
contrato, consumo de tabaco y otras). Los autowaabién podrian aportar una mayor
informacion sobre las caracteristicas de la cohostbreviviente a los dos afios y de los
trabajadores perdidos en el seguimiento. Una taptairia sintetizar los datos de la cohorte
inicial y final.

Como sugiere el revisor hemos incluido una nuebifa fpara sintetizar los datos de la cohorte
inicial y final.

COMENTARIOS EDITORIALES

Como comentario general, en el manuscrito se vientg mezcla de diferentes conceptos para
definir el objeto de estudio. Por ejemplo, en lampera pagina en el titulo se habla de
expectativas y actitudes; en el objetivo, de evaloa cambios en las percepciones y
opiniones; en métodos: se compararon los conocinisry expectativas.. Posteriormente en
el texto se incorpora la palabra creencias. Estaztla de conceptos crea bastante confusion
en la lectura del manuscrito y deberia definirse jore

El editor tiene razén, en la medida de lo posilelds unificado la terminologia como aparece
en el titulo del manuscrito.

El titulo es demasiado largo. Podria reducirse ligmente, por ejemplo: Cambios en las
expectativas y actitudes de los trabajadores dedsteleria después de la ley de medidas
sanitarias frente al tabaquismo.

Hemos cambiado el titulo como sugiere el editor:

Cambios en las expectativas y actitudes de losjadbres de la hosteleria
después de la ley de medidas sanitarias frenéatjtiismo.

Métodos: como ha comentado el revisor 2, seria @ni@nte explicar con mayor grado de
detalle el disefio muestral, a pesar de que se remditas de trabajos previos. Ademas, hay un
aspecto importante que no se menciona y es el nanaer bares y restaurantes que
participaron en el estudio. Se supone que en castal@lecimiento se han seleccionado varios
trabajadores, lo cual implica un muestreo de congilerados con el consiguiente efecto en el
error estdndar de las estimaciones.

Como sugirieron los revisores hemos incluido urevauabla para proporcionar mas
informacion de las caracteristicas basales de &straude los trabajadores seguidos y perdidos
(tabla 1).

Como ha mencionado el editor se han seleccionadalman camarero por establecimiento.
Idealmente se podria controlar por el efecto deglmmerado (local) mediante un andlisis
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multinivel o un modelo de regresion generalizadondl@mos cuadrados con efectos aleatorios.
Sin embargo, optamos por un analisis mas simplaquecluyera este tipo de modelos. Esta
eleccion no es del todo errébnea dado que hemosrobamio empiricamente en un articulo
precedente (Fernandez E et al. PLOS One. 200@),@re se incluy6 un andlisis multinivel,
que el efecto de los conglomerados es muy peqiedferimos mantener la presentacion
simple de los resultados que facilita su comprangibemos incluido en la seccion de métodos
gue la seleccién de la muestra es mediante unalg@fconglomerados. También hemos
incluido una frase sobre esta limitacion en laig$ecde discusion:

Ademas, el utilizar un disefio muestral por congli@ues puede afectar al
poder estadistico al no corregir las estimacionas g posible efecto del
disefo.

Entre las limitaciones del estudio, los autores delan profundizar mas en el posible sesgo de
seleccidn ya que tienen una completa informaciérepia de estas preguntas en los no
participantes en la encuesta posterior.

Para dar mas informacién hemos incluido una nuava (ver respuesta al revisor 1).

Otra limitacion que deberia mencionarse es la ausi@nde un grupo control ya que el propio
seguimiento de los participantes, con el registediversos cuestionarios seriados, podria
provocar respuestas socialmente normalizadas.

Hemos incluido un nuevo parrafo en la discusiénaimerando esta limitacion del estudio:

Aungue el estudio incluy6 al inicio trabajadoreslaédosteleria de Andorra y
Portugal como grupo contrfola informacion sobre expectativas y actitudes fue
muy limitada en los cuestionarios de seguimientw figrdidas del seguimiento
y valores perdidos en los entrevistados), por le dacidimos no incluir el
grupo control para este trabajo.

Finalmente, otra limitacion es la falta de podertadistico, especialmente en las estimaciones
estratificadas. También en el caso de no corregir pl efecto de disefio como deberia
realizarse al tratarse de un muestreo de conglongers(a no ser que se haya seleccionado un
trabajador por establecimiento), deberia justificaren la discusion.

Hemos incluido una mencién a esta limitacion eselecion de discusion.

Una limitacién de este estudio deriva de utilizaa umuestra oportunista y no
aleatoria de trabajadores del sector para cons&r@iohorte, que puede limitar
su generalidad. Ademas el utilizar un disefio makptr conglomerados puede
afectar al poder estadistico al no corregir lasnastiones por el posible efecto
del disefio. Las razones para emplear este tipo wstra fueron, en primer
lugar, el no disponer de un completo censo dedscalde trabajadores de la
hosteleria, y en segundo lugar, el tratar de masmia validez interna para
facilitar el seguimiento de la cohorte de trabajaddras la entrada en vigor de
la ley.

En el andlisis de los datos, llama la atencion dos porcentajes de las tablas antes y después
de la ley corresponden a diferentes tamafios mudssasuponiendo que los autores han
realizado una comparacién como si se tratara de detlidios transversales mas que uno
longitudinal. Sin embargo, en la Ultima columna, ghlor de p corresponde a un test de

144



McNemar y por tanto se han utilizado los mismosetos antes y después de la regulacion.
Dado que el contraste de hipoétesis se realiza stdsanismos individuos, la informacion
contenida en las columnas previas deberia tambiétaereferida a estos mismos individuos y
no a personas que participaron en la primera enci@eg no en la Ultima o viceversa.

En el momento de redactar el manuscrito ya tuvilaaksida sobre como presentar estos
resultados. Esté claro que la comparacion de p@ajesrbasal-seguimiento es un analisis
longitudinal de datos apareados, por lo que esaglmprueba adecuada (test McNemar). Sin
embargo, pensamos que seria mas informativo (\stoppresentar los % (e IC95%) de ambos
momentos (basal y seguimiento) con toda la infordmedisponible, es decir, sin excluir

aqguellos sujetos que tenian valores faltantes @almissing no pérdidas en el seguimiento).
Creemos que estas circunstancias estan clarangfiatiadas en las tablas, y para que quede aun
mas claro, hemos afiadido una frase al respectbsattion de métodos:

En las tablas se presentan los datos para el taktrabajadores con
informacién disponible en el corte basal y a losm&kes de seguimiento. Para
la comparacion de porcentajes, se tuvieron solcuenta aquellos trabajadores

con informacién tanto basal como al seguimientojralarse de muestras
apareadas.

En la dltima linea de la pagina 8 el valor de p<8,00 coincide con el mostrado en la tabla
(p<0,001). En este mismo sentido, se repite elreerla linea 5 de la pagina 9.

Gracias por la observacion, hemos corregido este. er

En las 3 dltimas lineas del apartado de resultadosivendria matizar que las diferencias no
son estadisticamente significativas.

Hemos incluido que estos resultados no fueron issicamente significativos.

En la pagina 10 fila 20 se menciona que se ha reidio 16 puntos porcentuales en términos
absolutos. Sin embargo, esta cifra no encaja comdduccion de 38,7% a 16,3% (22,4 puntos
porcentuales).

Gracias por la observacion, hemos corregido ef.erro
En el apartado de bibliografia, siguiendo las norside la revista, poner et al después de los

tres primeros autores en lugar de seis.

Hemos adaptado la bibliografia a las normas deMiata. También hemos incluido dos nuevas
referencias bibliograficas para justificar algunomentarios de los revisores.
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Segunda carta de comentarios del editor asociado (Gaceta
Sanitaria

N°. DE REFERENCIA: GACETA-09-311R1
TITULO: Cambios en las expectativas y actitudetoddrabajadores de la hosteleria después de
la ley de medidas sanitarias frente al tabaquismo

Estimado Sr Martinez Sanchez,

Hemos leido la segunda version de su manusciitadid "Cambios en las expectativas y
actitudes de los trabajadores de la hosteleriaudegie la ley de medidas sanitarias frente al
tabaquismo". Agradecemos su pronta respuestagnété& editorial considera que los autores
han respondido adecuadamente a la gran mayors deiinentarios de los revisores externos y
editor.

No obstante, antes de una aceptacion definitivguesemos trasladar los siguientes
comentarios:

- El analisis de los datos deberia limitarse ari@nos individuos que participaron en las dos
encuestas, es decir, a los mismos pares de saj@sgjue se les ha realizado el test de
McNemar. Esta comparacion, ademas de conservaegialongitudinal y describir los datos
sobre los que se hace en realidad el contrastpdgsis, tiene una innegable ventaja 'y es que
se controlan variables potencialmente confusorasatias de la diferente distribucion muestral
de las dos encuestas. Como muestran en la talossyjetos perdidos y los que se mantienen
en el estudio tienen diferencias respecto a vasabbtencialmente confusoras. Dado que el
analisis de los datos es "crudo”, una formula #ares limitar el analisis a los mismos
individuos que participan en las dos encuestas.

- En el pie de tabla 1 corregir Wilcoxon en luganlilconxon.

Agradeciendo nuevamente que hayan consideradoet@aanitaria para divulgar los
resultados de su estudio y en espera de una pesiaesta por su parte, reciban un cordial
saludo

Ifiaki Galan

Editor asociado
Gaceta Sanitaria
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Segunda respuesta al editor asociado de Gaceta Sana

GACETA-09-311

Cambios en las expectativas y actitudes de los trajadores de
la hosteleria después de la ley de medidas sani&sifrente al
tabaquismo.

Respuesta al editor

Muchas gracias por los comentarios al manuscrito.

El andlisis de los datos deberia limitarse a lossmbs individuos que participaron en las dos
encuestas, es decir, a los mismos pares de sugelos que se les ha realizado el test de
McNemar. Esta comparacion, ademas de conservarigtfio longitudinal y describir los

datos sobre los que se hace en realidad el congrdst hipotesis, tiene una innegable ventaja y
es que se controlan variables potencialmente confas derivadas de la diferente

distribucion muestral de las dos encuestas. Comasitan en la tabla 1, los sujetos perdidos
y los que se mantienen en el estudio tienen difeias respecto a variables potencialmente
confusoras. Dado que el analisis de los datos estdo", una formula sencilla es limitar el
analisis a los mismos individuos que participan ks dos encuestas.

Como ha sugerido el editor hemos limitando el aigadi los individuos que participaron en las
dos encuestas, por lo que se han modificado el saatmen aquellas secciones que ha sido
necesario (resumen y abstract, métodos, resultesias tablas, y discusion).

En el pie de tabla 1 corregir Wilcoxon en lugar &ilconxon.

Gracias por la observacion. Hemos corregido ef éipogréfico.
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Tercera respuesta del editor asociado de Gaceta Stamia

N°. DE REFERENCIA: GACETA-09-311R2
TITULO: Cambios en las expectativas y actitudetoddrabajadores de la hosteleria después de
la ley de medidas sanitarias frente al tabaquismo

Estimado/a Sr Martinez Sanchez,

Antes de una aceptacion definitiva de su manusiitut@do "Cambios en las expectativas y
actitudes de los trabajadores de la hosteleriaudegie la ley de medidas sanitarias frente al
tabaquismo" nos gustaria que realizaran los sitpgazambios menores:

- En el resumen, el "valor de p" relacionado coaushento del porcentaje de trabajadores que
estaban de acuerdo en prohibir el consumo de tadratmdos los lugares publicos incluidos los
bares y restaurantes, p<0,05, no coincide exactangen el de la tabla (p<0,001).

- Lo mismo ocurre (distintos valores de p en té€ged),05) y tablas (p<0,001)) con los
indicadores: la ley no ha influido/influira en €lmero de clientes; y los clientes estarian/estan
en contra de la ley.

- Aunque no me es posible reproducir la signifia@stadistica de la tercera estimacion de la
tabla 4 (fumar deberia estar prohibido en todosulgares publicos incluidos los bares y
restaurantes) al tratarse de datos pareados,ralgréignificacion estadistica mostrada en la
tabla p<0,001 parece muy baja. Les sugiero quser\el dato para comprobarlo.

- En la tabla 4, cuatro estimaciones con porcentigé100% tienen intervalos de confianza
100%-100%. El superior sera efectivamente 100% @lirderior tendrd un valor mas pequefio
que 100%.

- Sustituir muestras apareadas por muestras pareada

En espera de una pronta respuesta, reciban uracsatlido
Ifaki Galan

Editor asociado
Gaceta Sanitaria
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Tercera respuesta al editor asociado de Gaceta Stana

GACETA-09-311

Cambios en las expectativas y actitudes de los trajadores de
la hosteleria después de la ley de medidas sani&sifrente al
tabaquismo.

Respuesta al editor

Muchas gracias por los comentarios al manuscrito.

En el resumen, el "valor de p" relacionado con eumento del porcentaje de trabajadores
que estaban de acuerdo en prohibir el consumo dmta en todos los lugares publicos
incluidos los bares y restaurantes, p<0,05, no @iide exactamente con el de la tabla
(p<0,001).

Hemos dejado el valor de p<0,05 porgue el verdaekdoy es p=0,001. Ver la respuesta al
punto 3.

Lo mismo ocurre (distintos valores de p en texta@D5) y tablas (p<0,001)) con los
indicadores: la ley no ha influido/influira en el imero de clientes; y los clientes
estarian/estan en contra de la ley.

Hemos cambiado p<0,05 por p<0,001 en ambos casos.

Aunqgue no me es posible reproducir la significaciéstadistica de la tercera estimacion de la
tabla 4 (fumar deberia estar prohibido en todos lagares publicos incluidos los bares y
restaurantes) al tratarse de datos pareados, agptesignificacion estadistica mostrada en la
tabla p<0,001 parece muy baja. Les sugiero queseniel dato para comprobarlo.

Hemos revisado el dato y el editor tiene razém-t#hlor no es menor de 0,001 es exactamente
igual a 0,001. Hemos quitado el signo de menoadala. Ademas, también hemos cambiado
p<0,001 por p<0,05 en la seccion de resumen, abgtrasultados.

En la tabla 4, cuatro estimaciones con porcentagks 100% tienen intervalos de confianza
100%-100%. El superior sera efectivamente 100% padrimferior tendra un valor mas
pequefio que 100%.

Hemos cambiado los limites inferiores de los cuatiervalos de confianza.

Sustituir muestras apareadas por muestras pareadas.

Hemos sustituido apareadas por pareadas.
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Carta de aceptacion del manuscrito en Gaceta Sanria

Ref. GACETA-09-311R3
TITULO: Cambios en las expectativas y actitudetoddrabajadores de la hosteleria después de
la ley de medidas sanitarias frente al tabaquismo

Apreciado/a Sr Martinez Sanchez,

Referente a su manuscrito "Cambios en las expeasafi actitudes de los trabajadores de la
hosteleria después de la ley de medidas sanifeeige al tabaquismo" le comunicamos que ha
sido aceptado para su publicacién en Gaceta Sanitar

Debemos recordarle que la revista se reserva etliede introducir aquellas modificaciones
formales que la publicacion en dicha seccidn regui® su vez, esta aceptacion supone que
Gaceta Sanitaria tiene todos los derechos de jpghiic y reproduccion, total o parcial, de este
manuscrito.

Si desea actualizar sus Personal Classificatigus yPersonal Keywords acceda al siguiente
enlacehttp://ees.elsevier.com/gaceta/l.asp?i=11135&I=WIBE5

Le agradecemos una vez mas su colaboracion y espeseguir contando con usted en un
futuro proximo.

Reciba un cordial saludo,
Esteve Fernandez

Director
Gaceta Sanitaria
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CORRESPONDENCIA (ARTICULO 4)

Martinez-Sanchez JM, Fernandez E, Fu M, Gallus &tikez C, Sureda X, La Vecchia C,
Clancy L. Smoking behaviour, involuntary smokinttjfuades towards smoke-free legislation
and tobacco control activities in the European UmnioPLoS ONE 5(11): e13881.

doi:10.1371/journal.pone.0013881.






Carta de presentacion del manuscrito a PLoS ONE

Editor
PloS ONE

Dear Editor:

Please find enclosed our manuscript “Smoking behayinvoluntary smoking, attitudes
towards smoke-free legislation, and tobacco comittlities in the European Union” for your
consideration in the PloS ONES a Research Article.

We study the correlation between the effort of tmmacontrol policies (measured with the
Tobacco Control Scale) and smoking prevalence, saxgao second-hand smoke (SHS), and
attitudes towards smoking bans in the 27 countri¢ke European Union (derived from the
Eurobarometer). The manuscript at an ecologicalllslrows that countries with more

developed tobacco control policies have lower smgpkirevalence, lower exposure to SHS (at
home and at work), and higher support towards sngol@ans in all indoor workplaces

(including restaurants, bars, and pubs). Suchioekttip has been studied till now based on data
from single countries, mainly with individual datathe context of the evaluation of smoke-free
policies. We believe the result offer a broadespective and the topic are of interest for the
international audience (Public Health and Epideatg) of PloS ONE

All the authors carefully read the manuscript antyfapprove of it. In their name | also declare
that the manuscript is original and it is not subexai anywhere other than your journal. The
authors declare there are no conflicts of interest.

We would of course be ready to provide furtheriinfation about our data and methods you
desire. Correspondence about the manuscript shewdidressed to me as indicated in the first
page of the manuscript.

Thank you very much for your kind attention.

Yours sincerely,

%MQ

Esteve Fernandez, MD, PhD

Director, Tobacco Control Unit, Institut Catala di€»logia

Associate Professor, Epidemiology & Biostatisti8shool of Medicine, Universitat de
Barcelona

E-mail: efernandez@iconcologia.net

153



Respuesta del editor asociado y comentarios de evisores
de PLoS ONE

Dear Dr. Fernandez,

Thank you for submitting your manuscript "Smokirghlviour, involuntary smoking, attitudes
towards smoke-free legislations, and tobacco cbattivities in the European Union" to PLoS
ONE. After careful consideration, we believe thatiystudy has the potential to be published
by PLoS ONE provided you revise a few fundamergpkats of your paper, as described
below. You must revise accordingly and explain y@wisions in a covering letter if you wish
for us to consider your paper further for publioati

While your manuscript cannot be accepted in itsgmeform, we are willing to consider further
a revised version in which the issues raised bytaglemic editor (and reviewers) have been
adequately addressed. We cannot, of course, prguideation at that time.

Should you decide to revise the manuscript fohrconsideration here, your revisions should
address the following specific points:

PLEASE ADDRESS THE CONCERNS OF BOTH REVIEWERS.

IN PARTICULAR, PLEASE RESPOND TO THE STATISTICAL GGCERNS RAISED BY
REVIEWER #1.

Please attend closely to our "Guidelines for Aush@nd "Submission Checklist" when revising
your manuscript. Upon resubmission, | will considérether or not your changes have
addressed all the comments, and | may choose tbtsemmanuscript for further review to
evaluate this. Please include a rebuttal letten watur re-submission providing a detailed list of
responses to the comments raised and the changémye made in the manuscript; this
response to the reviewers should be uploaded &BRIRTAL LETTER file.

Please also provide a marked-up copy of the chamgele from the previous article file as a
SUPPORTING INFORMATION file. This can be done uslirgck changes' in programs such
as MS Word and/or highlighting any changes in tee document.

If possible, please resubmit your revised manuswriihin 60 days.

When your files are completely ready please resuponir manuscript by logging on to our
journal manuscript system at http://one.plosjmg;@igase ensure that you follow the 'revise
manuscript' link to do this, rather than resubmiftyour revised submission as a 'new
submission'.

Thank you for your support of PLoS ONE.

Yours sincerely,

Dr. Joseph S. Ross, MD, MHS
Academic Editor, PLoS ONE
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Reviewer #1 (Remarks for the Author):

In this manuscript, the author(s) examine the agsons between comprehensive nationwide
tobacco control policies and three endpoints

- smoking prevalence, SHS exposure, and attitudartts smoking bans

- using Tobacco Control Scale (TCS) scores andfdatathe Flash Eurobarometer on Tobacco
Study. Given policy makers increasing interesoipacco control policies as vehicles to protect
public health and discourage smoking, this topieath timely and sufficiently important to
merit study. TCS scores - two-digits that simptifymplex tobacco control policies into an
objective 'report card' that is easily understatedbip the lay public and policy makers - may
play an increasingly important role in the EU tatmcontrol debate in the coming years.

| have several specific concerns:

As an overarching concern, the authors attempbtple smoking prevalence and SHS
exposure (measures of public health) with attitiosdeards smoking bans (a measure of public
opinion). In effect, they attempt to answer twoyveifferent questions - are bans efficacious
and are bans popular - but do not explain why tbessomes belong together. The paper
swings between material of interest to scientistsraaterial of interest to policy makers
without tying the material together.

Introduction

The layout of the Introduction could be improvedil® the authors establish that smoking is
detrimental to smokers and nonsmokers, the gapawledge (considerable controversy
surrounds the true health benefits seen aftemtipéeimentation of tobacco control policies) is
not well laid out. The central hypotheses shouldlbgfied in the second paragraph - does any
relationship exist between a country's TCS scocketla reality on the ground? And does that
simplification result in a loss of sensitivity agplanatory power?

Attitudes towards tobacco control policies aredistussed in the Introduction. Why do the
authors only study public opinion towards smokiag$® and not the additional five tobacco
control policies comprising the TCS? Are smokingdany more controversial than the other
five policies?

Methods

The authors use 2007 (Jul) Tobacco Control ScalisSfscores (independent variable) and data
from the 2008 (Dec) Flash Eurobarometer on Tob&tady (dependent variables). Joossens
describes significant changes in tobacco contrlities in the 24 months between 2005 to 2007
(ref 16). Is the Eurobarometer Study evaluatingomnes in a significantly different regulatory
environment than that measured by the 2007 TC®d&hs earlier)?

Has the TCS Survey not been re-conducted since?ZD0&xplicitly study this issue, 2008

TCS data seems more appropriate. Otherwise theeloba slightly old data source should be
explained and its relevancy supported.

As a minor point, | am concerned that parsing @iditata (tobacco consumption, SHS
exposure, less so attitude towards smoking bang)dihate this study's ability to detect an
effect. By defining success in absolute termsaththors risk missing meaningful changes in
prevalence, SHS exposure, and attitude. Do stiticbercco control policies decrease the
prevalence of smokers who light up every day?

Does the number of people exposed to SHS for nmae % hours per day decrease following
stricter tobacco control policies?
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The authors analyze the relationship between thieesaf each of the six policies and
prevalence, but why not SHS exposure and attitudehnare shown in Table 1 but not
discussed?

Results
It would be helpful to include p values for the 96%nfidence intervals.

Cypus has the highest prevalence of never smolérg.is SHS exposure (both at home and at
work) highest there?

Why did the authors create two additional subsSEES(>60 and TCS <40)? How were the
score cutoffs determined and why are these suletsant?

Why doesn't decreasing the number of current srsdkad to an increase in the number of
former smokers as may be expected?

| have major concerns regarding the interpretatioresults. Results with a p value > 0.05 are
not significant regardless of the value of the $ma& rank-correlation coefficient.

&#x2022; The direct association of TCS score wittmvalence rates of
former smokers (pg 7) is not significant (p>0.0% pable 1)

&#x2022; TCS score does not significantly correlatdh decreased SHS
exposure at work or at home (p>0.05 per Table 1)

&#x2022; Excluding from the TCS score the scoreawtad from smoking
bans (pg 8), the association with SHS exposuretisignificant

(p=0.233 and p=0.427)

&#x2022; The percentage of favorable attitudesomntries with a
TCS>60 was only higher for restaurants (pg 8) faobars, pubs, and

clubs (p=0.221) and other indoor workplaces (p=0)20

Discussion

The Discussion needs to be revisited as a conseguérthe above mentioned concerns
regarding Spearman rank-correlation coefficients @walues. The majority of the claims are
not substantiated by the results.

Reviewer #2 (Remarks for the Author):

Thank you for this interesting paper, which progigew inputs on the Tobacco Control Scale
as a proising tool for policy making. | have enjdybke paper, but feel that some aspects (listed
below) could be improved in a revised version.

1. The prevalence of smoking evolves slowly, anécs may change suddenly. Thus, relating
recent policies with the prevalence of smokerof@x-smokers) poses some conceptual
questions (this is not the case for other variableh as exposure to SHS or attitudes towards
regulation).

2. The correlation of each component of the TC® wie proportion of smokers as a main
variable deserves some comments, as does alsonttgadson ot the correlation with the
weight of each component in the global TCS. In,fdatse weights could be included in table 1
to facilitate reading.

3. One would expect that in developed countrieptbgalence of smokers and the prevalence
of ex-smokers should be closely related.

The different correlation of the ‘treatment’ comginof the score may be worth a comment in
the discussion.
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4. Two points contribute a lot to the values af the graphs of figure 1, while in the SHS
graphs in this figure the scatter plot does nogyeggcorrelation. In fact, exposure to SHS is
related strongly to factors such as smoking prexaenot included in this analysis.

This deserves a comment.

5. Besides some minor language issues (ie, 'a paegperts on tobacco control', 'to help
dependent smokers quit', there is a couple of moneeptual terminologic issue to improve.
Rather than 'Exposure to SHS' the variable shoalléPérceived exposure to SHS'.

Also, rather than ‘'level of tobacco control pol&tier 'more developed tobacco control policies’,
the term used should be 'score in the TCS', ondnigcores in TCS'.
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Respuesta a los revisores y editor asociado de PLOSIE

10-PONE-RA-21256

Smoking behaviour, involuntary smoking, attitudes bwards
smoke-free legislations, and tobacco control actiwes in the
European Union

Response to Reviewers’ comments

We thank the editor and the reviewers for theifulssomments. We have provided the
corresponding answers, indicating when necessargntidifications introduced in the
manuscript.

Reviewer #1
We thank the reviewer for the thoughtful comments.

As an overarching concern, the authors attempt tmple smoking prevalence and SHS
exposure (measures of public health) with attitugevards smoking bans (a measure of
public opinion). In effect, they attempt to answevo very different questions - are bans
efficacious and are bans popular - but do not exiplavhy these outcomes belong together.
The paper swings between material of interest tiestists and material of interest to policy
makers without tying the material together.

We agree with the reviewer's comment. We have betlia new paragraph (noW paragraph)
in the Introduction section as follows:

The impact on the health and the anti-smoking dknaae important keys in the
policy decision for the implementation of smokingnk. Further, the scope of
smoking bans which are finally enacted can be énfaed by the public opinion
and the pressure of specific groups with commenctatests (such as the tobacco
industry, the hospitality sectdr} In this sense, it is important to provide results
about both the effectiveness and the public supgd@inoke-free policies.

The layout of the Introduction could be improved.hlle the authors establish that smoking is
detrimental to smokers and nonsmokers, the gap mowledge (considerable controversy
surrounds the true health benefits seen after tingplementation of tobacco control policies)
is not well laid out. The central hypotheses sholld clarified in the second paragraph - does
any relationship exist between a country's TCS szand the reality on the ground? And does
that simplification result in a loss of sensitivignd explanatory power?

As the reviewer suggests, we have improved thedotition and we have clarified the central
hypotheses in the second paragraph (see first cathme

Attitudes towards tobacco control policies are migcussed in the Introduction. Why do the
authors only study public opinion towards smokingrs and not the additional five tobacco
control policies comprising the TCS? Are smokingrizaany more controversial than the
other five policies?
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Regarding the public opinion on tobacco controlgies we have focus on the smoking
bans for the purpose of this study. In order taifglathis we have included two
paragraphs which explain this rationale (see abduedddition, we have expanded the
Introduction (new third paragraph) with a refereroethe support by the public to
smoking bans after their enforcement:

The implementation of comprehensive smoke-free cjgsi decreases the
exposure to secondhand smoke (SHS) and their agstdiealth hazards in non-
smokers, and may also increase the likelihood @figg and reducing cigarette
consumption among smoké&rS > Moreover, the support both by the general
population and specific groups (ie, hospitality keys) to smoking bans in
workplaces increases after their implementdfigh'®

Furthermore, although we consider very interestthg reviewer proposal about
studying the public opinion towards other tobacobces, we were not able to run this
analysis due to the Eurobarometrer survey incluadg information on the attitudes
towards smoking-regulations.

The authors use 2007 (Jul) Tobacco Control Scal€Cd) scores (independent variable) and
data from the 2008 (Dec) Flash Eurobarometer on Ealgo Study (dependent variables).
Joossens describes significant changes in tobaamatiol policies in the 24 months between
2005 to 2007 (ref 16). Is the Eurobarometer Studsakeiating outcomes in a significantly
different regulatory environment than that measuréxy the 2007 TCS (18 months earlier)?
Has the TCS Survey not been re-conducted since 2003 explicitly study this issue, 2008
TCS data seems more appropriate. Otherwise the @hoif a slightly old data source should
be explained and its relevancy supported.

The reviewer raises an important issue, such asnigeframework of the data used. There are
two reasons to justify the use of the 2007 TCSthed®2008 Eurobarometer. Firstly, it is
expected that a tobacco control policy had an effemid- and long-term (one to two years at
least) following its implementation. Thus, we foumgpropriate to have a sufficient time-
window between the policies (2007 TCS) and thectdfebserved (2008 Eurobarometer).
Secondly, the TCS has not been updated to date @@ne only two published TCS, in 2005 and
2007). In fact, a new edition (with changes respethe former editions) is being elaborated
now by Luk Joossens, and the results will be pteskturing the forthcoming European
Conference on Tobacco or Health in Amsterdam, Mafil.

Accounting for these considerations, we have exparide paragraphs on potential limitations
of the study in the Discussion section paragrapiolésvs:

Another limitation of our study is the lack of imfoation about the stage of the
tobacco epidemic across the different courfitieBhis information could help
better understand the relationships studied. Laped”® already suggested that
smoke-free public places and transports are cormanbievements at stage 11l of
the epidemic but not smoke-free workplaces thatirmptemented later at stage
IV. The use of self-reported data from questioremitould be a source of bias,
although self-reports on smoking status have aabéptvalidity®. On the other
hand, the delay between the TCS (from 2007) andEim®barometer survey
(from the end of 2008) provides an adequate tiramr (less than two years) to
observe the potential effects of tobacco contrdicgs on smoking behaviour
and perceived exposure to SH&inally, the small sample size in each country
and the lack of information about the number ofaoiftes smoked per day and
number of hours exposed to SHS at home could btharonitation. However,
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the sample design of the Eurobarometer guaranteegejpresentativeness by
country’

As a minor point, | am concerned that parsing ordihdata (tobacco consumption, SHS
exposure, less so attitude towards smoking bansy aiitute this study's ability to detect an
effect. By defining success in absolute terms, ghwhors risk missing meaningful changes in
prevalence, SHS exposure, and attitude. Do stri¢ctdyacco control policies decrease the
prevalence of smokers who light up every day?

Does the number of people exposed to SHS for mbemts hours per day decrease following
stricter tobacco control policies?

We agree with the reviewer comment. We have caledldne correlation between TCS and
prevalence of daily smokers and exposure to SH#&&t more than 5 hours. The data shows
inverse and significant associations between T@Bljgplace bans, and exposure to SHS at
work, as the reviewer suspected. The associatihele® TCS and prevalence of daily smokers
is similar to that find between TCS and prevalemicemokers (daily and occasionally). Thus,
we included the new correlation coefficients inléaband comment them in the manuscript 4
paragraph of Results:

There was an inverse association between TCS stwfgerceived exposure to
SHS at work more than 5 hours,#0.429; 95%CI: -0.696; -0.059)The
correlation coefficients were similar after exchglithose countries showing
extreme values (data not shown). Furthermore, dinegrevalence of smokers
and the proportion of exposed to SHS were hightyetated (£=0.458 for SHS
exposure at home ang0.629 for SHS exposure > 5h at work) we considered
the correlation between perceived SHS exposurer@giscale in separate strata
of prevalence of smokers. The correlation coeffitseecemained moderately high
(though statistically non-significant) in the s&raif countries with prevalence of
smokers <30% (f=-0.349 for SHS exposure at home agg-0.245 for SHS
exposure >5 h at work) whereas in the strata ofgieace of smokers30% the
correlation coefficients were close to O.

and in the last paragraph:

Implementation of bans in public places was invgreerrelated with perceived
exposure to SHS at work more than 5 hougs ¢0.433; 95%CI: -0.698; -0.063).
No significant correlation appeared between eadh®fsix specific policies and
perceived exposure to SHS at home.

We agree the effect of the association between dr@Sorevalence of smoker and SHS could
be better seen with data on number of cigarettedkadand number of hours exposed to SHS
but unfortunately these data are not availabl@éénBurobarometer. We have included a
sentence about this limitation of the data in thecDssion section:

Finally, the small sample size in each country #r@lack of information about
the number of cigarettes smoked per day and nuofid@wurs exposed to SHS at
home could be anothetimitation. However, the sample design of the
Eurobarometer guarantees the representativenessinyry?.

The authors analyze the relationship between therscof each of the six policies and
prevalence, but why not SHS exposure and attitudech are shown in Table 1 but not
discussed?
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We have given more details in the Results secen (esponse to previous comment) and
included some comments in the Discussion:

We found a direct correlation between the TCS seom@ the support towards
smoking bans restrictions in all workplaces, inghgdrestaurants, bars, pubs, and
clubs. The correlation between the TCS score apdastitowards smoking bans
was mainly due to the correlation with public pldsms. Price increases, public
information campaign spending, advertising bans, laealth warnings showed
moderate correlationd.ongitudinal studies from different European coigst
(Ireland®, Scotland’, and Spaiff) have reported an increase on the support to
smoking bans after the implementation of nationalolse-free laws in all
workplaces including restaurants, bars, pubs, &utgsdythe general population
and also by hospitality worket'®*® This could be partially explained because
these countries have banned tobacco advertising lamiched more media
campaigns (TV, radio, newspapers, etc.) about diverae effects of exposure to
SHS on health of non-smokétsFinally, we found a direct association between
the treatment component of the TCS and the presale&i former smokers.
Although the weight of treatment in the total TG®re is limited (10 out of 100
points), the impact on quitting seems to be impuriE the ecological level.
Further, there is still debate about the guanti§ialmpact of pharmacological
treatments to control the tobacco epidéfiic

It would be helpful to include p values for the 95&6nfidence intervals.

Following the reviewer suggestion, we have incluthexl95% confidence intervals for the
correlation in the text and in the table.

Cyprus has the highest prevalence of never smokKérhy is SHS exposure (both at home and
at work) highest there?

Cyprus has very high smoking rates (32%) whicHikedy to be the cause of SHS exposure at
home and the absence of smoke-free legislation TlG® score = 46) and the stage of tobacco
epidemic (Cyprus is probably at the end of stage Heginning of stage Ill of the tobacco
epidemic) is likely to be the cause of high SHSasxpe at work.

Why did the authors create two additional subs€t€6 >60 and TCS <40)? How were the
score cutoffs determined and why are these subsst/ant?

It was not our intention to create three subseth®fTCS score. In fact, it is only a manner to
try to summarize the results -we find easier tdarphat countries performing well in policies
have TCS scores >60 than give the precise TCS $moeach country. We chose >60 and <40
since the TCS score can range from 0 to 100 ars tivaits seemed to discriminate countries
with well performance and bad performance. We lmawgitten that part of the results to clarify
it:

Austria was the country with the lowest score inST@35) and the UK had the
highest one (93). The countries that have higherescin TCS (UK, Ireland,

Malta, and Sweden; scores >60) showed relativelydmoking prevalence (less
than 28.8%) and low prevalence of perceived exmosuiSHS (less than 13.8%
at home and 23.4% at work). In the countries widitvdr scores in the TCS
(Czech Rep., Germany, Luxemburg, Greece, and Asstores<40) the

smoking prevalence was relatively high (over 308s)well as the prevalence of
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perceived exposure to SHS (between 15 and 30%nag¢hand between 15 and
36% at work).

Why doesn't decreasing the number of current smakézad to an increase in the number of
former smokers as may be expected?

The prevalence of former smokers does not incraasiee prevalence of current smokers
decrease because there are differences amongiestntthe stage of the tobacco epidemic.
The countries with higher prevalence of never simokee in a previous stage of the tobacco
epidemic (stage Il or 1ll) where the prevalencesmwiokers is growing (medium-high prevalence
of smokers) and the prevalence of former smokdmigplease see the comment about Cyprus
above). On the other hand, the countries with RiG® scores, situate in the stage IV or V,
where the prevalence of smokers is decreasing (meltiw prevalence), the prevalence of
former smokers is high and the prevalence of newvekers is still low. These differences in the
stage of epidemic diluted the expected effect.

| have major concerns regarding the interpretati@f results. Results with a p value > 0.05
are not significant regardless of the value of t&pearman rank-correlation coefficient.

* The direct association of TCS score with prevalemates of former smokers (pg 7) is
not significant (p>0.05 per Table 1)

e TCS score does not significantly correlate with degsed SHS exposure at work or at
home (p>0.05 per Table 1)

e Excluding from the TCS score the score obtainedrfremoking bans (pg 8), the
association with SHS exposure is not significant=233 and p=0.427)

* The percentage of favorable attitudes in countrigh a TCS>60 was only higher for
restaurants (pg 8), not for bars, pubs, and clulps=0.221) and other indoor
workplaces (p=0.202).

The Discussion needs to be revisited as a consecgi@fi the above mentioned concerns
regarding Spearman rank-correlation coefficients drp values. The majority of the claims
are not substantiated by the results.

We partly agree with the reviewer about the magiataf the correlation coefficients and their
statistical significance. The correlation coeffiti®indicate an association and their statistical
significance (under the null hypothesis of r=0) efhis highly dependent on the sample size. In
our study, the sample size is limited to 27 coestrMoreover, the addition of the 95%
confidence intervals in the text in order to sholether the correlation coefficients are
statistically significant or not. For example, aretation coefficient of 0.369 indicates an
association between the two variables studiedwkatonsider sufficiently relevant to be
highlighted regardless the lack of statistical Bigance. In studies with large samples, the
inverse phenomenon occurs: correlation coefficismslar to those reported by us and even of
less magnitude (<0.200, for example) can be statlbt significant as an artifact of the large
sample size. We are inclined to maintain the tettt the addition of the 95% confidence
intervals. Finally, in many cases the confidenderirals are borderline to O (this is of
borderline non-statistical significance).

Reviewer #2
We thank the reviewer for his/her thoughtful comtsen

1. The prevalence of smoking evolves slowly, anlicpes may change suddenly. Thus,
relating recent policies with the prevalence of skeos (or of ex-smokers) poses some
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conceptual questions (this is not the case for athiariables such as exposure to SHS or
attitudes towards regulation).

We agree with the reviewer’'s comment. It is hoged & tobacco control policy had an effect in
mid- and long-term (one to two years at leastpfeihg its implementation. Thus, we found
appropriate to have a sufficient time-frame betwthenpolicies (2007 TCS) and the effects
observed (2008 Eurobarometer). However, the eftectelation) can be diluted because we
have not used number of cigarettes smoked and nmushbeurs exposure to SHS at home and
work (see comments to reviewer #1 and subsequanigels introduced in text).

2. The correlation of each component of the TCSwihe proportion of smokers as a main
variable deserves some comments, as does alsothearison ot the correlation with the
weight of each component in the global TCS. In fattese weights could be included in table
1 to facilitate reading.

We have commented the correlation of each comp@fentS (see comments to reviewer #1)
and included in the table (as a footnote) the marinscore of each component of TCS to
facilitate the reading.

3. One would expect that in developed countries pihevalence of smokers and the prevalence
of ex-smokers should be closely related.

The different correlation of the 'treatment’' compemt of the score may be worth a comment
in the discussion.

We agree with the reviewer that developed countright have related prevalence of smokers
and ex-smokers yielding to similar correlation witBS. However, in our study this effect is
diluted because we also include countries at nairacked stages of the tobacco epidemic
(please see comment to reviewer #1).

We agree that the correlation between treatmenpeghlence of former smokers should be
discussed in the manuscript. Thus, we have addefibtiowing sentence at the end of that
section:

Finally, we found a direct association between ttieatment component of the
TCS and the prevalence of former smokers. Althaihghweight of treatment in
the total TCS score is limited (10 out of 100 psjnthe impact on quitting seems
to be important at the ecological level. Furthderé is still debate about the
quantifiably impact of pharmacological treatments ¢ontrol the tobacco

epidemié®®’

4. Two points contribute a lot to the values ofrrthe graphs of figure 1, while in the SHS
graphs in this figure the scatter plot does not g&gt correlation. In fact, exposure to SHS is
related strongly to factors such as smoking prevale, not included in this analysis.

This deserves a comment.

We have calculated the correlations without the ¢aontries with extreme values of the TCS
score: between TCS and prevalence of smokers wa&7-Qp>0.05), between TCS and
prevalence of former smokers was 0.275 (p>0.0%)vden TCS and prevalence of exposure to
SHS at home was -0.203 (p>0.05), and between T@®wravalence of exposure to SHS at
work was -0.273 (p>0.05). We agree with the reviethat the prevalence of smoking and SHS
exposure should be highly correlated. The dataircorthis hypothesis: the correlation between
smoking and SHS at home is 0.458 and between sgakid SHS at work 0.629 (SHS
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exposure >5 h). Thus, to assess whether the chorelzetween SHS exposure and TCS is
confounded by the prevalence of smokers, we cordpgh&ecorrelation coefficients in two
separate strata of prevalence of smokers (<30%30%h). The correlation coefficients
between TCS and SHS at home were -0.349 for cesntvith prevalence of smoking <30%
and -0.035 for countries with prevalence of smokiB§%. Similarly, the correlation between
smoking and SHS at work (>5 h) were -0.245 and3Dfor countries <30% smokers and

30% smokers. Thus, we believe necessary to inteodame changes in the Results as follows:

The correlation coefficients were similar after lexiing those countries showing
extreme values (data not shown). Furthermore, dineerevalence of smokers
and the proportion of exposed to SHS were highlyetated (£=0.458 for SHS
exposure at home ang0.629 for SHS exposure > 5h at work) we considered
the correlation between perceived SHS exposurel@®iscale in separate strata
of prevalence of smokers. The correlation coeffitse@emained moderately high
(though statistically non-significant) in the s&raif countries with prevalence of
smokers <30% (§=-0.349 for SHS exposure at home agg-0.245 for SHS
exposure >5 h at work) whereas in the strata ofgieace of smokers30% the
correlation coefficients were close to 0.

5. Besides some minor language issues (ie, 'a parfi@xperts on tobacco control’, 'to help
dependent smokers quit', there is a couple of mooaceptual terminologic issue to improve.
Rather than 'Exposure to SHS' the variable shoul@ HPerceived exposure to SHS'.

Also, rather than ‘'level of tobacco control poligeor 'more developed tobacco control
policies’, the term used should be 'score in theS'Cor 'higher scores in TCS'.

We have changed these terms across the manusexipttéble, and figures). Although, we are
not sure that ‘perceived exposure to SHS’ is ariebas it does not explain anything in terms
of how it was collected or whose ‘perception’.df we suspect the problem is that it was not a
gquantitative measurement then ‘self reported’ maynore accurate.
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Segunda respuesta del editor asociado de PLoS ONE

Dear Dr. Fernandez,

Thank you very much for submitting your manusctinoking behaviour, involuntary

smoking, attitudes towards smoke-free legislatians, tobacco control activities in the
European Union" for review by PLoS ONE. After caltefonsideration, we have concluded that
your manuscript has the potential to be publisihddlioS ONE although some aspects of the
manuscript will need to be changed prior to foramdeptance. We therefore ask that you revise
your manuscript paying close attention to the gpmegoints detailed below:

Thank you for your responsiveness to the revievearsiments. | regret that there are still some
minor points that need clarification.

As per your response to reviewer comments, | belfeelf-reported exposure to second hand
smoke" is most accurate.

Please provide exact p values to two decimal plémrethree when < 0.01, but not p < 0.05)
throughout abstract, text and tables. Furthernalesse provide exact correlation co-efficient
and p value for your primary results in the abst(ecrrelation between TCS score and SHS).

Your analyses should be adjusted for multiple camspas (and this should be described in the
Methods). You have conducted 5 independent coivelatnalyses: TCS score and smoking
prevalence, TCS score and SHS, and TCS score apdrstior 3 types of bans. Therefore, only
analyses with a p value equal to or less than €holld be considered statistically significant.
Should your analyses no longer be significant, ildsupport your describing them as being
suggestive of a statically significant relationshig deserving of further study.

Therefore, for the Results text, please provide @%nd use a slightly different format that |
think will be easier for readers to interpret: r€p42, 95% CI: -0.69, -0.04; p=0.01). Thus, only
2 digits are needed for both the correlation cowffits and p values.

Please include a fitted regression line and thalpes on the Figures.

Please attend closely to our "Guidelines for Aushand "Submission Checklist" when revising
your manuscript. Upon resubmission, | will considérether or not your changes have
addressed all the comments, and | may choose tbtiemmanuscript for further review to
evaluate this. Please include a rebuttal letten waiur re-submission providing a detailed list of
responses to the comments raised and the changdgmye made in the manuscript; this
response to the reviewers should be uploaded &B&RTAL LETTER file.

When your files are completely ready please resuponir manuscript by logging on to our
journal manuscript system lattp://one.plosjms.orgplease ensure that you follow the 'revise
manuscript' link to do this, rather than resubmigftyour revised submission as a 'new
submission'.

Yours sincerely,

Dr. Joseph S. Ross, MD, MHS
Academic Editor, PLoS ONE
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Segunda respuesta al editor asociado de PLoS ONE

10-PONE-RA-21256R1

Smoking behaviour, involuntary smoking, attitudes bwards
smoke-free legislations, and tobacco control acties in the
European Union

Rebuttal letter

We thank the editor the opportunity to review amgiove the manuscript. Please find enclosed
our response and the new version.

As per your response to reviewer comments, | beli&self-reported exposure to second hand
smoke" is most accurate.

As previously mentioned, we do believe that “selfart exposure to secondhand smoke” is
most accurate and we have changed it throughouhémeiscript.

Please provide exact p values to two decimal pldoeshree when < 0.01, but not p < 0.05)
throughout abstract, text and tables. Furthermonggease provide exact correlation co-
efficient and p value for your primary results ifhe abstract (correlation between TCS score
and SHS).

Following your recommendation, we are now providing exact p-value, with 2 decimal
places or three when p<0.01, in abstract, text tablg. Moreover, we have included the exact
value for the correlation coefficient and p-valonghie abstract.

Your analyses should be adjusted for multiple corripans (and this should be described in
the Methods). You have conducted 5 independent elation analyses: TCS score and
smoking prevalence, TCS score and SHS, and TCSeend support for 3 types of bans.
Therefore, only analyses with a p value equal toless than 0.01 should be considered
statistically significant. Should your analyses tanger be significant, | would support your
describing them as being suggestive of a staticaibnificant relationship but deserving of
further study.

Following your recommendation, we have fixed theeleof statistical significance to
1% to adjust for multiple comparisons. Accordinglye have included an explanatory
sentence of the statistical analysis in the Metbection. Moreover, we have changed
the p-value and CIl in the Results section and melithe interpretation when
necessary.
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Therefore, for the Results text, please provide 98¥%and use a slightly different format that
I think will be easier for readers to interpret: ps=-0.42, 95% CI: -0.69, -0.04; p=0.01). Thus,
only 2 digits are needed for both the correlatiooafficients and p values.

We have changed the notation and calculated the®i9%

Please include a fitted regression line and theglues on the Figures.

We have added the regression line and the p-valudise Figures.
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Tercera respuesta del editor asociado de PLoS ONE

Dear Dr. Fernandez,

Thank you very much for submitting your manusctinoking behaviour, involuntary

smoking, attitudes towards smoke-free legislatiansg, tobacco control activities in the
European Union" for review by PLoS ONE. After callefonsideration, we have concluded that
your manuscript has the potential to be publishddlioS ONE although some aspects of the
manuscript will need to be changed prior to fora@adeptance. We therefore ask that you revise
your manuscript paying close attention to the gpmegoints detailed below:

| sincerely appreciate your responsiveness to cartsnelowever, the language you currently
use in the Conclusions to describe your findingsdsconclusive and needs to be changed prior
to acceptance. For instance, in the 1st sentenibe @iscussion, you write "... higher TCS
scores have lower

prevalence of smokers and of self-reported expasugHS at home and work." But this is not
decidedly, or statistically, true. The p value thoe correlation between TCS Score & Tobacco
Use Prevalence is 0.03 (and given the multiple @iapns, would need to be < 0.01 to be
considered significant). Similarly, the p value foe correlation between TCS Score & SHS
Exposure at Home is 0.15, whereas with SHS ExpaaiMéork is 0.19. Neither of these are
statistically significant.

The text of the abstract, Results and Discussiedsi& accurately reflect your findings. |
would accept your describing the analyses for Tobdrevalence this way "...higher TCS
scores were strongly, but not statistically, assed with a lower population prevalence of
smokers". However, the analyses regarding SHS Exposeed to be described as non-
significant.

Please attend closely to our "Guidelines for Aush@nd "Submission Checklist" when revising
your manuscript. Upon resubmission, | will considérether or not your changes have
addressed all the comments, and | may choose tbtsemmanuscript for further review to
evaluate this. Please include a rebuttal letten watur re-submission providing a detailed list of
responses to the comments raised and the changémye made in the manuscript; this
response to the reviewers should be uploaded &BRIRTAL LETTER file.

Please also provide a marked-up copy of the chamgele from the previous article file as a
SUPPORTING INFORMATION file. This can be done usliigck changes' in programs such
as MS Word and/or highlighting any changes in te& document.

Yours sincerely,

Dr. Joseph S. Ross, MD, MHS
Academic Editor, PLoS ONE
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Tercera respuesta al editor asociado de PLoS ONE

10-PONE-RA-21256R2

Smoking behaviour, involuntary smoking, attitudes bwards
smoke-free legislations, and tobacco control acties in the
European Union

Rebuttal letter

Thank you very much for your kind comments. Pldasgenclosed our response and the new
version.

| sincerely appreciate your responsiveness to comiseHowever, the language you currently
use in the Conclusions to describe your findinggd® conclusive and needs to be changed
prior to acceptance. For instance, in the 1st samte of the Discussion, you write "... higher
TCS scores have lower prevalence of smokers angktfreported exposure to SHS at home
and work." But this is not decidedly, or statistilty, true. The p value for the correlation
between TCS Score & Tobacco Use Prevalence is (A8 given the multiple comparisons,
would need to be < 0.01 to be considered signifiga8imilarly, the p value for the

correlation between TCS Score & SHS Exposure at Hoim 0.15, whereas with SHS
Exposure at Work is 0.19. Neither of these are i&titally significant.

We have softened the language of the conclusiomgiradings and we have also clarified that
the relations were not statistically significanttie result and discussion sections.

The text of the abstract, Results and Discussiordg to accurately reflect your findings. |
would accept your describing the analyses for Tob@a®revalence this way "...higher TCS
scores were strongly, but not statistically, assbed with a lower population prevalence of
smokers". However, the analyses regarding SHS Exjpesneed to be described as non-
significant.

We have rewritten the Conclusion section of thetéstas clearly indicating as suggested that the

association between prevalence of smoking andeptirted exposure to SHS with the TCS
scores were not statistically significant.
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Carta de aceptacion del manuscrito en PLoS ONE

Smoking behaviour, involuntary smoking, attitudesards smoke-free legislations,
and tobacco control activities in the European Wdnio

Dear Dr. Fernandez,

| am pleased to inform you that your manuscriptihesn deemed suitable for
publication in PLoS ONE.

Thank you again for supporting Open Access pubiighWe look forward to
publishing your paper in PLoS ONE.

Best regards,

Dr. Joseph S. Ross, MD, MHS
Academic Editor, PLoS ONE
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Original Investigation

Impact of the Spanish smoking law in
smoker hospitality workers

Jose M. Martinez-Sdnchez, Esteve Ferndndez, Marcela Fu, Ménica Pérez-Rios, Maria ]. Lopez, Carles Ariza, José A.
Pascual, Anna Schiaffino, Ratil Pérez-Ortuiio, Esteve Salté, ¢ Manel Nebot

Introduction: A smoke-free law went into effect in Spain on 1
January 2006, affecting all enclosed workplaces except hospital-
ity venues, where only partial bans were implemented. The ob-
jective was to evaluate the impact of the law among hospitality
workers who smoke.

Methods: The study design is a before-and-after evaluation.
We formed a cohort at baseline, during the 3 months before the
law went into effect, with 431 hospitality workers (222 smokers).
From them, 288 were successfully followed-up 12 months after
the ban (118 were smokers at baseline). We analyzed the quit
rate, the reduction in the number of cigarettes smoked per day,
changes in the Fagerstrom Test for Nicotine Dependence
(FTND) scores, and changes in salivary cotinine concentrations
in smokers from baseline to 1 year after the ban.

Results: Among 118 smokers, six (5.1%) quit smoking. Among
the 112 remaining smokers, the mean number of cigarettes smoked
decreased by 8.9% after the ban (from 17.9 to 16.3 cigarettes/day,
p < .01). The proportion of workers with a high nicotine depen-
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dence (FTND score >6) was reduced by half after the ban (19.5%
vs. 9.7%, p = .03). Salivary cotinine decreased by 4.4% after the
ban (geometric mean 104.3 vs. 99.7 ng/ml, p = .02). No mean-
ingful differences were found in quit rates and the FTND scores
according to type of regulation.

Discussion: The Spanish smoking law has had beneficial ef-
fects (reduction in number of cigarettes smoked, cotinine levels,
and FTND score) among hospitality workers who smoke.

Introduction

The adverse effects of tobacco upon health are well known in
smokers (U.S. Department of Health and Human Services
[USDHHS], 2004) and nonsmokers (International Agency for
Research on Cancer [IARC], 2004; USDHHS, 2006). In Spain,
active smoking causes approximately 55,000 deaths each year
(Banegas, Diez, Gonzalez, Villar, & Rodriguez-Artalejo, 2005),
and passive smoking is responsible for up to 3,000 additional
deaths each year (Lopez et al., 2007). Several countries have lim-
ited the hazards posed by secondhand smoke (SHS) on the
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Impact of the Spanish smoking law

population’s health with legislations to require smoke-free en-
closed workplaces (Koh, Joossens, & Connolly, 2007; Spinney,
2007). Smoke-free workplaces not only protect the health of
nonsmokers but also may stimulate smokers to quit or to smoke
less (Chapman et al., 1999; Fichtenberg & Glantz, 2002). The
implementation of smoke-free workplaces is associated with re-
ductions in smoking prevalence, decreases in cigarettes con-
sumed, and decreased exposure to SHS (Anonymous, 2005;
Fichtenberg & Glantz, 2002; Fong et al., 2006; Gallus et al., 2007;
IARC Working Group, 2009).

On 1 January 2006, the Spanish government introduced a
comprehensive law on smoking (Ministerio de Sanidad y Con-
sumo, 2005; Villalbi, 2006; Galan & Lopez, 2009). The law is a
compendium of public health measures that include regulations
on publicity, sales, supply, and consumption of tobacco prod-
ucts. Smoking is banned in all indoor workplaces; public places;
public transport facilities, including enclosed stations; hospitals
and other health care facilities; schools and universities; as well
as retail stores and shopping centers. However, hospitality ven-
ues are subject to only partial bans (Fernandez, 2006). Bars and
restaurants larger than 100 m?* are required to be smoke free, but
the law allows proprietors to provide physically separated and
independently ventilated smoking areas comprising less than
30% of the total floor area. For “small” venues, that is, bars and
restaurants of less than 100 m?, the proprietor may choose be-
tween permitting or prohibiting smoking. To date, only 20% of
such venues have banned smoking (Martin-Luengo, 2007).

Most of the previous research on the effects of smoke-free
policieshas been conducted among nonsmoker workers (Allwright
etal., 2005; Farrelly et al., 2005; Fernandez et al., 2009; Hahn et al.,
2006; Menzies et al., 2006; Mulcahy, Evans, Hammond, Repace, &
Byrne, 2005; Valente et al., 2007). Our intention was to evaluate
the impact of the Spanish smoke-free law among hospitality
workers who were smokers (before and after the study). We eval-
uate the impact in terms of cessation and reduction in number of
cigarettes smoked, level of nicotine dependence, salivary cotinine
concentrations, and respiratory symptoms 1 year after the law.

Materials and methods

Design and study participants

This is a prospective cohort study that included a sample of hos-
pitality workers (employed at pubs, bars, restaurants, hotels, and
discotheques) in a baseline survey during the 3 months before the
law came into effect (October—December 2005; Fernandez
etal., 2009; Martinez-Sanchez et al., 2009). We reassessed the work-
ers 12 months later (October—December 2006), including changes
in smoking behavior, nicotine dependence, cotinine concentra-
tion, and respiratory symptoms at baseline and 1 year after the
ban according to the type of regulation in Spanish venues after the
law (smoking completely prohibited, permitted in restricted areas,
or permitted in the entire venue).

The study was conducted in five regions within Spain (Balear-
ic Islands, Cantabria, Catalonia, Galicia, and Valencia). We in-
cluded venues according to a nonrandom and nonproportional
quota sampling method based on the type of venue (pub, bar,
restaurant, hotel, or disco), type of area (urban, rural, touristic, or
nontouristic), and size of the venue (smaller or larger than 100 m?).

1100

We used this sampling approach because of the lack of a compre-
hensive census and to maximize recruitment for the study. To be
eligible, participants had to work at least 6 hr/day, had to have
been employed at the same venue for more than 1 year before
the baseline survey, and had to report no intention of changing
jobs in the subsequent 2 years. After we obtained the proprietor’s
permission, up to six workers (managers, owners, and staff) pres-
ent at the time of the initial site visit were invited to participate.
An equal number of smokers and nonsmokers from each venue
were recruited for the final sample.

To achieve a sufficient sample size in view of potential attri-
tion as observed in previous studies (Fichtenberg & Glantz,
2002), we estimated a sample size of 126 smoker-workers to de-
tect pre—post significant variations (o = .05 and § = .20) in coti-
nine concentration of 10 ng/ml. After the baseline survey, the
cohort of hospitality workers consisted of 431 workers (209
nonsmokers and 222 smokers). The present analysis is restricted
to workers who were smokers at both baseline and follow-up.

Fieldwork

We contacted the venues” owners or managers, and, after obtaining
their permission, we also contacted workers during their work
shift. We briefly explained the overall aim of the study and the type
of assistance we were requesting, provided a letter of presentation,
and obtained written informed consent before proceeding with
the survey and saliva collection. Baseline and follow-up face-to-
face interviews and saliva samples were obtained at the work-
place across a range of weekday and weekend days (with up to
five attempts for follow-up). The research and ethics committee
of the Bellvitge University Hospital provided ethical approval for
the study protocol, including the informed consent form.

Measurements

Tobacco consumption and nicotine dependence. wWe
initially defined “daily smoker” as any hospitality worker who
reported smoking 1 or more cigarette/day and “occasional
smoker” as any who reported smoking fewer than 1 cigarette/
day. For the purposes of the study, we considered as smokers
those workers who reported they were smokers (daily and oc-
casional) at the time of the interview and who had a consistent
salivary cotinine concentration (<35 ng/ml per cigarette smoked;
Blackford et al., 2006). To assess the intensity of physical addic-
tion to nicotine, we used a standard instrument (the Fagerstrom
Test for Nicotine Dependence [FTND]; Heatherton, Kozlowski,
Frecker, & Fagerstrom, 1991). The FTND includes six items: min-
utes to first cigarette (03 points), difficult to refrain (0-1 points),
cigarettes hate most to give up (0-1 points), cigarettes per day
(0-3 points), smoke more in the morning than in the rest of the
day (0-1 points), and smoke when ill (0—1 points). FTND scores
range from 0 to 10. We categorized nicotine dependence as high
(FTND score >7), medium (5-6), and low (<4).

Salivary cotinine. We obtained a saliva sample for cotinine
analysis. Participants were asked to rinse their mouths and then
suck a lemon candy (Smint®) to stimulate saliva production.
They were asked to spit out a small amount of saliva and then to
provide about 8 ml of saliva by spitting into a funnel placed in a
test tube. The sample was separated into 3 ml aliquots and frozen
to =20 °C for storage. The frozen samples were sent to the
Bioanalysis Research Group of the Municipal Institute for Medical



Nicotine & Tobacco Research, Volume 11, Number 9 (September 2009)

Research (IMIM-Hospital del Mar) in Barcelona. Salivary coti-
nine was measured by gas chromatography with detection by
mass spectrometry, as done in previous studies (Garcia-Algar
et al., 2003; Pichini et al., 2003; limit of quantification: 1 ng/ml,
limit of detection: 0.3 ng/ml; quantification error <15%).

Respiratory symptoms. We used the European Community
Respiratory Health Study questionnaire (Janson et al., 2001;
Sunyer, Basagana, Burney, & Anto, 2000) to assess respiratory
health, and we considered the eight main symptoms (recall pe-
riod: previous 12 months): breathless while wheezing, wakened
with a feeling of chest tightness, attack of shortness of breath at
rest, wakened by attack of shortness of breath, usually cough
first thing in the morning in winter, usually cough during the
day or night during winter, usually bring up phlegm during the
day or night in winter, and previous asthma attack. We com-
puted the prevalence (%) of each symptom individually and
combined all symptoms into a single indicator variable (pres-
ence/absence of any of the eight respiratory symptoms).

Statistical analysis

Given the paired nature of the data (pre—post comparisons),
analyses were restricted to participants with complete informa-
tion at baseline and 12-month follow-up who continued work-
ing in hospitality venues and were smokers at both baseline and
follow-up. We used geometric means, as well as 95% CI for sali-
vary cotinine concentration, given its highly skewed distribu-
tion. For nonpaired comparisons, we used Wilcoxon’s rank sum
test and Fisher’s exact test. For paired comparisons, we used
Wilcoxon’s signed rank test to compare quantitative variables
before and after the ban and McNemar’s chi-square test to com-
pare the frequency of symptoms before and after the ban. We
used SPSS v. 15 (SPSS, Inc., Chicago, IL) for all analyses.

Description of the cohort and follow-up
We recruited 431 hospitality workers in the baseline survey, and
288 were followed up 12 months later (overall follow-up rate of
66.8%). From these, 143 workers were lost: 70 were not located
after five attempts, 31 declined to participate at follow-up, 33
changed jobs, 6 were on sick leave, and 3 were unemployed
(Figure 1). There were not statistically significant differences
in age, sex, origin, or tobacco consumption between workers
followed up and those lost (data not shown).

Besides excluding nonsmokers (n=168), we excluded two
smokers because their self-reported consumption was inconsis-
tent with their cotinine concentration (more than 35 ng/ml per
one cigarette smoked). Among the 118 remaining smokers at
baseline, six quit smoking at follow-up. Hence, 112 smokers
were available for analyses of changes in tobacco consumption
(Figure 1). They had a mean age of 37.8 years (range 17—63 years);
53.6% of them were men, and 86.6% had optimal (very good and
good) self-perceived health. Most workers were waiters (59.1%),
49.5% had primary studies or less, 83.0% worked between 8 and
12 hr/day, and 25.9% smoked more than 20 cigarettes/day.

Smoking behavior
Of the 118 smokers at baseline, 6 hospitality workers stopped
smoking at follow-up (quit rate was 5.1%). However, of the 168

nonsmokers (ex- or never-smokers) at baseline, 7 hospitality
workers reported smoking at follow-up. Among the 112 smok-
ers at baseline who continued smoking at follow-up, 41.4% re-
duced their consumption of cigarettes, 33.4% did not change
their consumption, and 25.2% increased their consumption at
follow-up. The mean number of cigarettes smoked decreased by
8.9% after the ban among smoker workers (from 17.9 to 16.3
cigarettes/day after the law, p < .01). The decline was 13.6%
among workers in hospitality venues where smoking was com-
pletely banned, 9.5% among smokers in venues with designated
smoking areas, and 6.3% among smokers in venues without
smoking restrictions (Table 1).

The average FTND score was 3.7 (95% CI = 3.1-4.2) before
the law and 3.4 (95% CI = 2.9-3.9) after the law (p = .165). The
proportion of workers with high tobacco dependence (FTND
score >7) decreased by 50.3% after the ban (19.5% vs. 9.7%, p =
.03). We observed no clear pattern of reduction in mean FTND
scores according to type of venue regulation (Table 1).

Salivary cotinine

Salivary cotinine concentration decreased by 4.4% after the ban
among smoker workers (from geometric mean of 104.3 ng/ml
before to 99.7 ng/ml after the law, p = .02). This decline was
8.2% among workers in hospitality venues where smoking was
completely banned, 5.6% among smokers in venues with desig-
nated smoking areas, and 0.9% among smokers in venues with-
out smoking restrictions (Table 2). The distribution of salivary
cotinine concentrations at baseline and follow-up according to
the type of venue regulation is shown in Figure 2. Reductions in
cotinine concentration occurred mostly among participants
working in venues where smoking was completely or partially
banned.

Respiratory symptoms

The prevalence of any respiratory symptom was 54.5% (95% CI =
45.3%-63.7%) before the law and 53.6% (95% CI = 44.3%-—
62.9%) after the law (Table 3). The prevalence of each symptom
at baseline did not significantly change (all p values above .05)
after the ban regardless of the type of regulation (data not shown).
As shown in Table 3, reporting of any respiratory symptom non-
significantly declined among workers in completely smoke-free
venues and in venues with smoking areas. Among workers in
venues without smoking restrictions, the frequency of respirato-
ry symptoms increased nonsignificantly by 10%.

This study shows some beneficial effects of the smoking control
law among hospitality workers who smoke: A number of smokers
quit or reduced their tobacco consumption, and consequently,
cotinine concentrations and nicotine dependence decreased.

Quitting, changes in the number of
cigarettes smoked, and nicotine
dependence

There is compelling evidence that cigarette consumption and
prevalence of smoking decline after implementation of smoke-
free workplace policies (Chapman et al., 1999; Fichtenberg &
Glantz, 2002; IARC Working Group, 2009). In this cohort of
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431 hospitality workers enrolled

143 lost at follow-up:
- 70 not located
- 31 declined to participate
- 33 changed jobs
- 6 sick leave
- 3 unemployed

v

288 followed-up at 12 months of the baseline

(66.8%)
Sample exclusions:
- 168 nonsmokers at baseline
> - 2 smokers with cotinine
concentration over 35 ng/ml
J per cigarette smoked
4
118 smokers (daily and occasional) at
baseline
R 6 quit smoking at follow-up (5.1%)
v

112 smokers (daily and occasional) at
baseline and follow-up

Figure 1. Participant recruitment and follow-up.

hospitality workers, the quit rate (5.1%) was similar to that  Spanish smokers followed during 8 years before the law (Garcia
observed in Scottish bar workers (Semple et al., 2007) and et al., 2004). This higher spontaneous quitting rate can possibly
greater than that observed (3.5%) in a representative sample of ~ be attributed to an effect of the ban that prompts prepared

Table 1. Number of cigarettes smoked per day and Fagerstrom Test for Nicotine Depen-

dence at baseline and 1-year follow-up (after the law) in smoker hospitality workers
according to the type of regulation of the venue after the Spanish tobacco law

Baseline Follow-up
n M (95% CI) M (95% CI) p value®

Number of cigarettes smoked per day 111 17.9 (15.4-20.5) 16.3 (13.8-18.8) .003

According to type of postban regulation

Smoking completely banned 29 17.6 (12.7-22.6) 15.2(10.8-19.1) .101

Smoking permitted in designated areas 36 18.9 (13.5-24.4) 17.1(11.8-22.5) 011

Smoking permitted throughout the premises 46 17.4(13.8-20.9) 16.3 (12.8-19.8) 176
Nicotine dependence 77 3.7 (3.1-4.2) 3.4(2.9-3.9) .165

According to type of postban regulation

Smoking completely banned 22 3.2(2.1-4.2) 3.3(2.0-4.6) 489

Smoking permitted in designated areas 28 3.6 (2.6-4.6) 3.5(2.6-4.3) 446

Smoking permitted throughout the premises 27 4.1 (3.0-5.1) 3.4(2.5-44) .007

Note. The sum does not add up to the total (n=112) because of some missing values.
“Wilcoxon’s test for paired samples.
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Table 2. Salivary cotinine concentration (ng/ml) at baseline and 1-year follow-up (after

the law) in smoker hospitality workers according to the type of regulation of the venue
after the Spanish tobacco law

Baseline Follow-up
n Geometric mean (95% CI) Geometric mean (95% CI) p value*
Salivary cotinine (all subjects) (ng/ml) 112 104.3 (82.6-131.6) 99.7 (79.9-124.3) .024
According to type of postban regulation
Smoking completely banned 29 108.5 (63.9-184.2) 99.6 (60.4-164.3) .086
Smoking permitted in designated areas 37 116.5 (80.9-167.8) 110.0 (77.4-156.4) 298
Smoking permitted throughout the premises 46 93.0 (63.6-135.9) 92.1 (64.4-131.8) 192

Note. *Wilcoxon’s test for paired samples.

smokers to quit. We found a decrease in the number of ciga-
rettes smoked per day and accordingly in the proportion of
smokers with a high level of nicotine dependence. We observed
a greater reduction in cigarettes smoked in workers at venues
where smoking was completely prohibited (reduction of 2.4
cigarettes/day). This reduction was similar to that observed in
regular smokers in the study of bar workers 1 year after the Scot-
tish tobacco law (reduction of 2.7 cigarettes/day; Semple et al.,
2007). Among bar and restaurant workers from the United
States (Hahn et al., 2006), the percentage of smokers who con-
sumed 11 or more cigarettes per day decreased 6 months after
the implementation of the law. Nicotine dependence, as mea-
sured by the FTND score, was reduced due to the reduction in
the mean number of cigarettes smoked, whereas the changes in
other FTND items were not statistically significant.

Salivary cotinine and respiratory
symptoms

Our results show that there was a greater reduction in salivary
cotinine concentration among workers in venues where smoking
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Figure2. Changes in salivary cotinine concentration (log scale) in 112
smoker hospitality workers after and before the Spanish tobacco law.
Each participant of the study is represented by a mark. The solid line
represents equality in pre—post salivary cotinine concentration, and the
dashed lines represent 50% increase or reduction.

was completely prohibited than among those in venues where
smoking was only partially restricted or permitted through-
out the premises. There is a consistent gradient in the abso-
lute reduction of salivary cotinine concentrations according
to the degree of regulation of the venue. Whereas the greatest
reduction in cotinine concentration was observed in workers
from venues where smoking was totally banned, workers in
venues without restrictions had the same cotinine levels be-
fore and after the law. A study in Scotland before and after
implementation of a total smoke-free ban (Semple et al.,
2007) showed a 12% decrease in salivary cotinine concentra-
tion. This reduction was greater than that observed in our
study (8.2% in venues with total ban) due to differences be-
tween smoke-free policies in Scotland and Spain. The Spanish
partial ban allows smoking in venues of less than 100 m? at
the owners’ discretion and also allows smoking areas in larger
venues (>100 m?). This may compromise the overall effect of
the law, which, moreover, has had scant enforcement in some
regions (Galan & Lopez, 2009; Martin-Luengo, 2007).

We observed a relationship between the number of cigarettes
smoked and cotinine concentration before and after the law.
The greater the reduction in the number of cigarettes smoked,
the greater the reduction in cotinine concentration. The greatest
reduction in cotinine concentration and number of cigarettes
smoked was found among hospitality workers in venues where
smoking was totally banned. However, we did not observe re-
ductions in the tobacco consumption and salivary cotinine con-
centrations among hospitality workers in venues without
restrictions. Nicotine dependence, assessed by the FTND scores,
did not vary materially after the law. Whereas the FTND score
depends mainly on the number of cigarettes smoked and the
time to first cigarette after waking, it also depends on other,
more personal characteristics (i.e., refrain from smoking),
which are not influenced by legal regulations. However, we ob-
served a 50% reduction of workers with a high dependence
(FTND score >7), and hence these workers have an increased
likelihood of quitting in the future (Hyland et al., 2006).

The data show a small reduction in respiratory symptoms in
workers from venues with some restriction after the law, where-
as there was an increase in those symptoms in workers in prem-
ises without restrictions on smoking. This pattern was not
statistically significant, probably because these workers are still
too young to have developed serious respiratory problems or
because of the small sample size available after stratification.
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Table 3. Prevalence of respiratory symptoms (%) at baseline and 1-year follow-up (after

the law) in hospitality smoker workers according to the type of regulation of the venue
after the Spanish tobacco law

Baseline Follow-up
n % (95% CI) % (95% CI) p value®
Presence of any respiratory symptom 110 54.5(45.3-63.7) 53.6 (44.3-62.9) 1.000
According to type of postban regulation
Smoking completely banned 29 55.2(37.1-73.3) 51.7 (33.5-69.9) .705
Smoking permitted in designated areas 36 56.8 (40.6-73.0) 50.0 (33.7-66.3) 1.000
Smoking permitted throughout the premises 45 52.2(37.6-66.8) 57.8 (43.4-72.2) 317

Note. The sum does not add up to the total (n=112) because of some missing values.

“McNemar’s chi-square test.

However, the pattern observed is in agreement with the hypoth-
esis that smoke-free workplaces have a positive impact on respi-
ratory health. Previous studies have also shown that hospitality
workers, independent of their smoking behavior, experience an
improvement in respiratory health after workplace smoking bans
are implemented (Eisner, 2008; Goodman, Agnew, McCaffrey,
Paul, & Clancy, 2007). The observed nonsignificant increase of
respiratory symptoms among workers in venues without smok-
ing restrictions may be due to the maintenance or even the in-
crease of exposure to SHS in these venues after the law (Nebot
et al., 2008), but the follow-up was insufficient to detect changes
because the questionnaire used to gather respiratory symptoms
had a recall period of 1 year.

Strengths and limitations of the study

A limitation in the assessment of the number of cigarettes
smoked derives from the use of questionnaires. Although the
use of self-reported data from questionnaires could be a source
of bias, self-reports on smoking are accurate and have accept-
able validity (Patrick et al., 1994), and in our study, trained in-
terviewers administered the questionnaire in face-to-face
interviews. Another limitation derives from the use of an op-
portunistic sample. The reasons for using this type of sample
were the absence of a complete census of local venues or hospi-
tality workers, and an attempt to maximize internal validity to
facilitate follow-up of the cohort after the law went into effect.
The use of salivary cotinine—a specific biomarker of tobacco
consumption (Benowitz, 1999; Etzel, 1990; Repace, Jinot,
Bayard, Emmons, & Hammond, 1998)—is one of the strengths
of this study. Saliva samples were collected at different times of
the day during different days of the week (including weekends in
some cases) by the same trained interviewers, hence systematic
error due to sampling time and day is unlikely. The analytical
method to evaluate salivary cotinine is highly sensitive; assess-
ment of cotinine concentration was blind to participants’ smok-
ing status, and the same protocol was used for all saliva samples
(Pascual et al., 2003).

This study considered three groups of venues according to
the type of antismoking regulation because of the singularity of
the Spanish law (Fernandez, 2006). This particularity leads to
another potential limitation because of the relatively small
number of workers in each group after stratification. However,
the pre—post design and the paired statistical analyses ensure the
validity of our estimates.
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In conclusion, the Spanish smoking control law has some
beneficial effects (reduction in number of cigarettes smoked,
cotinine levels, and nicotine dependence) among smoker hospi-
tality workers. However, these beneficial effects were different
according to the type of regulation. Workers in venues with a
total ban experienced the greatest reduction in tobacco con-
sumption and improvement in respiratory symptoms. Thus,
changing the Spanish partial ban to a total ban in all hospitality
venues would have a beneficial effect on the health of hospitality
workers who smoke, in addition to the effects already described
for nonsmokers (Allwright et al., 2005; Farrelly et al., 2005;
Fernandez et al., 2009; Hahn et al., 2006; Menzies et al., 2006;
Mulcahy et al., 2005; Semple et al., 2007; Valente et al., 2007).
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Objetivo: Evaluar el punto de corte dptimo de la concentracién de cotinina en saliva para discriminar el
consumo de tabaco en la poblacién adulta de Barcelona.
Meétodos: Estudio transversal de una muestra representativa (n = 1117) de la poblacién adulta (> 16 afios)
de la ciudad de Barcelona (2004-2005). El estudio recogi6 informacion sobre tabaquismo (activo y pasivo)
mediante cuestionario y una muestra de saliva para la determinacién de cotinina. Se realizé un analisis de
sensibilidad y especificidad estratificado por sexo, edad, tipo de consumo (diario y ocasional) y exposicion
al humo ambiental del tabaco en el hogar. Se calcularon las curvas ROC y el area bajo la curva.
Resultados: La prevalencia de fumadores (diarios y ocasionales) fue del 27,8% (intervalo de confianza del
95%: 25,2-30,4%). El punto de corte dptimo que separa a los no fumadores de los fumadores es 9,2 ng/ml
(sensibilidad del 88,7% y especificidad del 89,0%). El area bajo la curva ROC fue 0,952. El punto de corte fue
12,2 ng/ml para los hombres y 7,6 para las mujeres, y aumentaba en los grupos de edad con mayor
prevalencia de tabaquismo. Los fumadores diarios tenian un punto de corte superior al de los fumadores
ocasionales.
Conclusiones: El punto de corte 6ptimo que discrimina fumadores de no fumadores en la poblacién adulta
es 9,2 ng/ml, con sensibilidad y especificidad cercanas al 90%. El punto de corte es mas alto en los hombres
y en los grupos de menor edad, y aumenta cuanto mayor es la prevalencia de consumo diario.
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Optimal cut-point of salivary cotinine concentration to discriminate smoking
status in the adult population in Barcelona

ABSTRACT
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Objective: To assess the optimal cut-point for salivary cotinine concentration to identify smoking status in
the adult population of Barcelona.
Methods: We performed a cross-sectional study of a representative sample (n = 1,117) of the adult
population (> 16 years) in Barcelona (2004-2005). This study gathered information on active and passive
smoking by means of a questionnaire and a saliva sample for cotinine determination. We analyzed
sensitivity and specificity according to sex, age, smoking status (daily and occasional), and exposure to
second-hand smoke at home. ROC curves and the area under the curve were calculated.
Results: The prevalence of smokers (daily and occasional) was 27.8% (95% CI: 25.2-30.4%). The optimal cut-
point to discriminate smoking status was 9.2 ng/ml (sensitivity = 88.7% and specificity = 89.0%). The area
under the ROC curve was 0.952. The optimal cut-point was 12.2 ng/ml in men and 7.6 ng/ml in women. The
optimal cut-point was higher at ages with a greater prevalence of smoking. Daily smokers had a higher cut-
point than occasional smokers.
Conclusions: The optimal cut-point to discriminate smoking status in the adult population is 9.2 ng/ml,
with sensitivities and specificities around 90%. The cut-point was higher in men and in younger people. The
cut-point increases with higher prevalence of daily smokers.
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Introduccion

La clasificacion del consumo de tabaco autodeclarado median-
te el uso de cuestionarios no siempre es fiable y puede estar
sesgada por la percepciébn negativa que hoy existe sobre el
consumo de tabaco. Por ello, muchos estudios sobre consumo de
tabaco o exposicion al humo ambiental del tabaco han incorpo-
rado, junto con la informacién proporcionada por los cuestiona-
rios, el uso de biomarcadores como medida objetiva del consumo
y de la exposicién al humo ambiental del tabaco™?.

Se ha demostrado que la cotinina es un buen biomarcador para
estudiar el consumo de tabaco y la exposicion al humo ambiental
del tabaco'?. La cotinina es el principal metabolito de la nicotina y
puede medirse en el pelo y en diferentes fluidos corporales, como
la saliva, la orina y el suero. La vida media de la nicotina en los
fluidos corporales es de dos a tres horas antes de metabolizarse a
cotinina, que es mucho mas estable y tiene una vida media de
15 a 1713

La cotinina es un marcador especifico del tabaco, facilmente
detectable, y mantiene una razén constante con otros productos
del tabaco. Aunque el mejor indicador de la dosis absorbida de
nicotina es la concentracion de cotinina en la sangre, ésta puede
estimarse razonablemente bien a partir de los valores de cotinina
en la saliva y la orina®*>.

La concentracion de cotinina en la saliva se ha utilizado como
medida complementaria a los cuestionarios para estudiar la
exposicion al humo ambiental del tabaco en la poblacion
general®’ y evaluar el efecto de las medidas sanitarias frente al
tabaquismo en distintas poblaciones®®~1°, En estos estudios, el
punto de corte de la concentraciéon de cotinina utilizado para
discriminar entre fumadores y no fumadores se ha basado en
estudios realizados en las décadas de 1980 y 1990. Los estudios de
validacion del punto de corte 6ptimo lo han situado en 10-20 ng/m,
si bien ponen de manifiesto que depende de la prevalencia del
consumo en el grupo de poblacion estudiado y de la exposicion al
humo de tabaco ambiental'’!3, La epidemia del tabaquismo se
desarrolla, en general, siguiendo un mismo modelo de difusiéon’®.
Actualmente, en los paises desarrollados, incluyendo Espafia, se
observa una tendencia descendente de la prevalencia del consumo
en la poblaciéon general, que se inicia unas décadas antes en los
hombres que en las mujeres!>~". Por este motivo, es importante
revisar el punto de corte 6ptimo en las fases actuales de la
epidemia del tabaquismo.

El objetivo de este estudio fue evaluar el punto de corte 6ptimo
de la concentracién de cotinina en la saliva para discriminar el
consumo de tabaco en una muestra representativa de la poblacion
adulta.

Métodos
Disefio del estudio y caracteristicas de la muestra

Estudio transversal de una muestra representativa (n = 1226)
de la poblacién adulta (>16 afios) de la ciudad de Barcelona
realizado entre marzo de 2004 y diciembre de 2005. El Instituto
Municipal de Estadistica de Barcelona proporcioné la muestra
obtenida mediante muestreo aleatorio simple del Padron Muni-
cipal. Se envi6 una carta de presentaciéon del estudio previa a la
visita en el hogar. Cuando no se pudo localizar a los individuos
después de varios intentos a diversas horas del dia y en distintos
dias de la semana, o bien cuando rechazaron participar, fueron
sustituidos por otras personas escogidas al azar del mismo grupo
de sexo, edad y distrito de residencia. Después de hablar
personalmente y explicar el estudio, se solicit6 a los participantes
su consentimiento informado por escrito para realizar una

encuesta y para recoger una muestra de saliva. El cuestionario
incluia una entrevista estructurada sobre consumo de tabaco y
exposicion al humo ambiental del tabaco. Después de realizar la
encuesta se procedio a la recogida de una muestra de saliva (8 ml).
El estudio finaliz6 el 31 de diciembre de 2005 debido a la entrada
en vigor de la Ley 28/2005 de medidas sanitarias frente al
tabaquismo y reguladora de la venta, el suministro, el consumo y
la publicidad de los productos del tabaco'®, que podria afectar el
consumo de tabaco y la exposicion pasiva. Por lo tanto, no se pudo
entrevistar a 296 personas. La muestra final fue de 1226
individuos, de los cuales el 49,3% fue la primera persona
localizada, el 24,4% el primer suplente y para el resto el segundo
o posterior suplente. De los 1226 individuos del estudio, se
excluyeron 80 del analisis porque no dieron muestra de saliva o no
la facilitaron en cantidad suficiente para la determinacién de la
cotinina, y 29 porque estaban utilizando terapia sustitutiva de la
nicotina (en forma de parches o chicles). La muestra final
analizada (n = 1117) fue representativa de la ciudad de Barcelona
en términos de sexo, edad, distrito y consumo de tabaco. La
investigacion obtuvo la autorizacion del comité ético del Hospital
Universitario de Bellvitge.

Variables de andlisis

Consumo de tabaco: a partir de las preguntas del cuestionario se
defini6 la variable de consumo de tabaco como fumador diario (al
menos un cigarrillo al dia), fumador ocasional (no diario) y no
fumador (nunca fumadores y ex fumadores). También se crearon
dos variables dicotomicas (si/no) relativas al consumo de cigarri-
llos durante las Gltimas 24 y 48 h.

Exposicion al humo ambiental del tabaco: se estudi6 el punto de
corte seglin la exposicion al humo ambiental del tabaco en el
hogar, porque es la exposicion que se encuentra mas asociada a la
concentracion de cotinina’. La variable de exposicién al humo
ambiental del tabaco en casa se construy6 a partir de las
preguntas del cuestionario: «Actualmente, ¢cuantas personas
fuman habitualmente dentro de su casa?» y «Durante la semana
pasada, ¢cuantos cigarrillos se han fumado al dia en su presencia
en su casa?». Con estas dos preguntas se cred la variable
dicotomica de exposicion al humo ambiental del tabaco en casa,
en la cual se consideré «no expuestos» a los individuos que
contestaban «ninguna» a la primera pregunta y «cero» a la
segunda, y «expuestos» al resto.

Concentracion de cotinina en saliva: la determinacion de
cotinina en saliva se realiz6 en el Instituto Municipal de
Investigaciobn Médica de Barcelona (IMIM-Hospital del Mar)
mediante el método de cromatografia de gases (GC/MS) ya
utilizado en estudios previos!®2°. Esta prueba tiene un limite de
cuantificacion de 1ng/ml y un limite de detecciéon de 0,3 ng/ml
(cuantificacion del error <15%).

Andlisis estadistico

Se calcularon las prevalencias del consumo de tabaco y sus
intervalos de confianza al 95% (IC95%). Para la concentraciéon de
cotinina en la saliva se calcularon las medianas y los rangos
intercuartilicos (RI), y se representaron graficamente mediante
box-plots. Se utilizé la prueba no paramétrica de Wilcoxon para
datos independientes para comparar la concentracion de cotinina
en la saliva. Se determind el punto de corte 6ptimo como el valor
de cotinina que maximizaba el porcentaje de respuesta correcta
de no fumadores y fumadores. Se analizé la sensibilidad y la
especificidad del punto de corte para fumadores (diarios y
ocasionales) frente a no fumadores. Debido a las diferencias en
las concentraciones de cotinina entre fumadores diarios y
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ocasionales, también se analiz6 por separado la sensibilidad y la
especificidad para los fumadores diarios frente a los no fumadores
y para los fumadores ocasionales frente a los no fumadores. Se
elaboraron las curvas ROC y se calculd el area bajo la curva (ABC)
como indice de exactitud (maxima exactitud, ABC = 1). Todos los
andlisis se realizaron estratificados por sexo, grupos de edad
(17-44, 45-64 y >65 afios) y exposicion al humo ambiental del
tabaco en el hogar (si/no). El analisis de los datos se realiz6 con el
paquete estadistico SPSS 15.0 y la hoja de calculo Microsoft Excel.

Resultados

La prevalencia de fumadores (diarios y ocasionales) fue del
27,8% (1C95%: 25,2-30,4%), 32,0% en hombres (IC95%: 27,9-36,1%)
y 24,5% (1C95%: 21,1-27,9%) en mujeres. La prevalencia de
fumadores fue mayor en los grupos de edades mas jovenes, con
una tendencia descendente con la edad (%2 de tendencia lineal;
p<0,01). La concentracion mediana de cotinina fue de 150,2 ng/ml
(RI: 85,5-223,1ng/ml) en los fumadores diarios, 6,9 ng/ml (RI:
3,3-20,4ng/ml) en los fumadores ocasionales y 1,4ng/ml (RI:
0,5-3,6 ng/ml) en los no fumadores. La concentracion de cotinina
en la saliva presenta una distribucién sesgada a la izquierda en los
fumadores diarios y a la derecha en los no fumadores y fumadores
ocasionales (fig. 1). La distribucion de cotinina en saliva se solapa
en los valores 10-25ng/ml entre los fumadores (diarios y
ocasionales) y los no fumadores. La concentracién mediana de
cotinina en la saliva de los fumadores diarios y ocasionales que
declararon haber fumado en las Gltimas 24 h fue de 139,8 ng/ml
(RI: 67,4-220,0ng/ml), y de 6,2ng/ml (RI: 2,0-15,0 ng/ml) en los
fumadores que declararon no haber fumado en las Gltimas 24h
(p<0,01). La concentracion mediana de cotinina de los que
declararon haber fumado en las Gltimas 48 h fue de 137,6 ng/ml
(RI: 59,2-218,8 ng/ml), y de 4,2 ng/ml (RI: 1,9-13,1 ng/ml) en los
fumadores que declararon no haber fumado en las Gltimas 48 h
(p<0,01) (fig. 2).

La tabla 1 muestra los puntos de corte 6ptimos, la sensibilidad,
la especificidad y el area bajo la curva ROC segln el tipo de
consumo y las variables sociodemograficas. El punto de corte
6ptimo que discrimina entre fumadores (diarios y ocasionales) y
no fumadores fue de 9,2 ng/ml, con una sensibilidad del 88,7% y
una especificidad del 89,0% (ABC = 0,952). El punto de corte fue
mas alto en los hombres que en las mujeres. Segiin grupos de
edad, el punto de corte 6ptimo vari6 entre 10,1 y 12,4 ng/ml, con
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Figura 1. Concentraci6n de cotinina en saliva (ng/ml) segtin el consumo de tabaco
autodeclarado.

una sensibilidad comprendida entre el 86,5% y el 90,9%, y una
especificidad del 86,4% al 94,5%. El punto de corte fue mas alto en
los que declararon estar expuestos al humo ambiental del tabaco
en el hogar (12,1 ng/ml) frente a los que declararon no estarlo
(9,1 ng/ml).

El punto de corte 6ptimo que separa los fumadores diarios de
los no fumadores fue de 18,0 ng/ml, con una sensibilidad del 94,1%
y una especificidad del 95,0% (ABC = 0,982). El punto de corte fue
mas alto en los hombres que en las mujeres, y disminuia con la
edad. Para los fumadores diarios, la sensibilidad de los distintos
puntos de corte vari6 entre el 92,7% y el 96,2%, mientras que la
especificidad vari6 entre el 92,2% y el 96,1% (tabla 1).

El punto de corte 6ptimo que separa los fumadores ocasionales
de los no fumadores fue de 4,2ng/ml, con una sensibilidad del
70,4% y una especificidad del 77,3% (ABC = 0,812). El punto de
corte fue mas alto en los hombres. Segiin el grupo de edad, vario
entre 3,3 y 4,8ng/ml. No hubo diferencias en el punto de corte
segn la exposicion al humo ambiental del tabaco en el hogar para
los fumadores ocasionales (tabla 1).

Discusion

Este es el primer estudio en Espafia que evalda el punto de
corte optimo de la concentracion de cotinina en saliva para
clasificar el consumo de tabaco en la poblacién general. En
nuestro estudio se observa que el punto de corte 6ptimo para
distinguir entre no fumadores y fumadores es 9,2 ng/ml, con una
sensibilidad y una especificidad cercanas al 90% y un ABC muy
cercano al valor maximo. El punto de corte observado varia en
funcion de la prevalencia del tabaquismo y del tipo de fumador
(ocasional frente a diario). A mayor prevalencia de consumo de
tabaco, mas alto es el umbral 6ptimo. Los fumadores diarios
presentan un umbral superior al de los fumadores ocasionales.
Asimismo, los hombres y los grupos de edad mas joven presentan
un punto de corte mas alto que las mujeres y los grupos de mayor
edad en todas las situaciones estudiadas. Esto puede deberse a
una mayor prevalencia de tabaquismo y consumo de cigarrillos
entre los hombres.

Cuando se considera conjuntamente a los fumadores diarios y
a los ocasionales, el punto de corte 6ptimo no supera los 12 ng/ml.
En un estudio realizado en el Reino Unido se recomienda utilizar
este valor como punto de corte 6ptimo para separar a los no
fumadores de los fumadores®. Este valor es inferior a los
recomendados en estudios previos en diversas poblaciones, que
fijan el punto de corte alrededor de los 20 ng/ml"'®>?2, Cuando se
considera separadamente a los fumadores diarios de los ocasio-
nales, los diarios presentan puntos de corte mas altos que los
ocasionales y similares a los recomendados en algunos estudios
previos322, Cabe destacar que los puntos de corte de los
fumadores ocasionales son los que presentan menor sensibilidad
y especificidad, y se ven menos afectados por la exposicién al
humo ambiental del tabaco en casa. Esta diferencia entre los
fumadores diarios y ocasionales se debe a que los fumadores
ocasionales pueden estar varios dias sin fumar, y a que la vida
media de la cotinina en la saliva es de 15 a 17h3, aunque la
concentracion de cotinina indica consumo activo o exposicion
pasiva al humo ambiental del tabaco hasta tres o cuatro dias®.

La reduccién del punto de corte 6ptimo que se observa en
nuestro estudio en comparacién con los puntos de corte
recomendados en la literatura puede estar relacionada con la
evolucién de la epidemia del tabaco'*'723, La prevalencia del
tabaquismo en los paises desarrollados, entre ellos Espaiia, ha
sufrido un descenso en los Gltimos afios, con lo que ha aumentado
el nimero de ex fumadores. Por otro lado, el elevado punto de
corte en los fumadores diarios puede deberse a que éstos tienen



Documento descargado de http://www.elsevier.es el 23/11/2009. Copia para uso personal, se prohibe la transmision de este documento por cualquier medio o formato.

504 J:M. Martinez-Sanchez et al / Gac Sanit. 2009;23(6):501-505

Consumo en las ultimas 24 horas

omao@amo }

n=29 I:I:l

0 1 10 100 1000

Consumo en las ultimas 48 horas

] e
n=288

No g

n=20 I:I:l

Lo T T T T

0 1 10 100 1000
Concentracion de cotinina escala logaritmica (ng/ml)

Figura 2. Concentracién de cotinina en saliva (ng/ml) segiin el consumo de tabaco autodeclarado en las Gltimas 24 y 48 h.

Tabla 1

Puntos de corte 6ptimos (ng/ml) seglin sexo, edad y exposicion al humo ambiental del tabaco en casa

n Fumadores (%) Punto de corte (ng/ml) Sensibilidad (%) Especificidad (%) ABC
No fumadores frente a fumadores (diarios y ocasionales)
Todos 1117 27,8 92 88,7 89,0 0,952
Sexo
Hombres 488 32,0 12,2 90,4 91,0 0,957
Mujeres 629 24,5 7,6 87,0 87,2 0,947
Edad (afios)
17-44 457 38,9 1,5 86,5 86,4 0,940
45-64 364 30,2 10,1 90,0 92,5 0,960
>65 296 74 12,4 90,9 94,5 0,957
Expuestos al humo ambiental del tabaco en casa
Si 390 42,8 12,1 90,4 90,6 0,974
No 727 19,7 9,1 853 89,0 0,855
No fumadores frente a fumadores diarios
Todos 1063 24,1 18,0 94,1 95,0 0,982
Sexo
Hombres 464 284 222 96,2 96,1 0,984
Mujeres 599 20,7 12,5 92,7 92,2 0,980
Edad (afios)
17-44 423 34,0 213 93,1 93,5 0,976
45-64 347 26,8 19,6 93,5 95,3 0,982
>65 293 6,5 12,7 94,7 94,5 0,995
Expuestos al humo ambiental del tabaco en casa
Si 373 40,2 18,6 94,7 95,1 0,985
No 690 15,4 15,1 93,4 93,5 0,960
No fumadores frente a fumadores ocasionales
Todos 861 6,3 4.2 70,4 773 0,812
Sexo
Hombres 356 6,7 4,3 75,0 75,9 0,813
Mujeres 505 59 29 70,0 73,5 0,812
Edad (afios)
17-44 313 10,9 4,1 70,6 74,9 0,786
45-64 271 6,3 33 76,5 76,8 0,840
>65 277 11 4.8 66,7 80,7 0,720
Expuestos al humo ambiental del tabaco en casa
Si 240 71 3,5 70,6 74,4 0,807
No 621 6,0 3,5 73,0 75,2 0,821

ABC: area bajo la curva ROC.

una mayor dependencia de la nicotina®#?> y un mayor consumo

diario de cigarrillos (Gltimas 24 h), que hace que las concentra-
ciones de cotinina en la saliva sean mas altas. La concentracién de
cotinina en la saliva se relaciona positivamente con el nimero de
cigarrillos fumados, como se ha puesto de manifiesto en otros
estudios??7,

Una posible limitacién del estudio deriva del uso de un
cuestionario para discriminar entre fumadores y no fumadores.

Esto podria implicar cierto sesgo de informaciéon y amenazar la
validez interna del estudio, infraestimando la verdadera preva-
lencia del tabaquismo y el verdadero valor del punto de corte. Sin
embargo, los puntos de corte obtenidos concuerdan con los
publicados recientemente en estudios similares realizados en
Inglaterra®' y Estados Unidos®®. Otra posible limitacién del
estudio deriva de la corta vida media de la cotinina en saliva (15
a 17 h)>. Si bien el uso regular del tabaco de los fumadores diarios
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comporta concentraciones de cotinina en la saliva estables, no
ocurre asi en los fumadores ocasionales. Por tanto, especifica-
mente para los fumadores ocasionales, la cotinina en la saliva no
es el mejor método para medir la exposicion acumulada, que si es
posible con la determinacién de nicotina en el pelo®®?°,

Una ventaja de nuestro estudio es que las muestras de saliva se
recogieron en diferentes momentos del dia durante distintos dias
de la semana (incluidos los fines de semana) y durante mas de un
afo, lo que minimiza el posible error estacional debido a la toma
de la muestra. Ademas, se recab informacion acerca del consumo
de tabaco en las Gltimas 24 y 48 h. Otra ventaja del estudio es que
el equipo de encuestadores fue entrenado para evitar posibles
sesgos de informacién en la entrevista y en la recogida de las
muestras. Por otro lado, el método analitico utilizado para
determinar la cotinina es muy sensible y se utiliz6 sin modificar
para todas las determinaciones, sin que el laboratorio conociera el
consumo de tabaco de los participantes.

En conclusion, el punto de corte 6ptimo para distinguir entre
no fumadores y fumadores se sitGla entre 9 y 10ng/ml en la
poblacion adulta. Para decidir qué punto de corte utilizar se debe
considerar la prevalencia de fumadores diarios y ocasionales
segln el sexo y el grupo de edad.
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RESUMEN

Objetivo: Estimar la exposicion al humo ambiental del tabaco (HAT) y la concentracién de cotinina en saliva de trabajadores de hoste-
lerfa antes de la entrada en vigor de la ley espafiola de control del tabaquismo.

Métodos: Estudio transversal descriptivo en trabajadores de la hostelerfa (n=431) de cinco comunidades auténomas espafiolas realizado
en el afio 2005. Estudiamos la prevalencia de exposicién auto-declarada al HAT mediante cuestionario y la concentracién de cotinina en sa-
liva. Utilizamos la prueba y? para comparar las prevalencias de exposicién y pruebas no paramétricas de Wilcoxon para datos independientes
y pruebas de medianas para la concentracién de cotinina. Ajustamos un modelo de regresién lineal para analizar la concentracién de cotini-
na segin el ndmero de cigarrillos fumados.

Resultados: La mediana de la concentracién de cotinina en saliva fue de 2,0 ng/ml para los no fumadores (155,5 ng/ml para fumadores).
La prevalencia de exposicién al HAT de los trabajadores no fumadores en el trabajo fue de 70,6%, en el hogar 31,2%, en el tiempo libre 67,1%
y en el transporte 21,0%. Para los fumadores las prevalencias fueron de 76,4%, 57,9%, 79,7% y 33,2%, respectivamente. La concentracién de
cotinina en saliva en los fumadores aumenté 13,5 ng/ml por cada cigarrillo fumado.

Conclusiones: En 2005 en Espafia, la prevalencia de exposicién al humo ambiental del tabaco y las concentraciones de cotinina en saliva
de los trabajadores del sector de la hostelerfa eran elevadas, lo que supone un importante riesgo laboral especifico en este colectivo.

PALABRAS CLAVES: Humo ambiental del tabaco, tabaquismo pasivo, trabajadores de hostelerfa, riesgo laboral, cotinina, estudio trans-
versal, cuestionario

SECONDHAND SMOKE EXPOSURE AND SALIVARY COTININE CONCENTRATION IN HOSPITALITY
WORKERS (SPAIN, 2005)

Objetive: To estimate exposure to second-hand smoke (SHS) and salivary cotinine concentration in hospitality workers, prior to the
enactment of the smoke-free legislation in Spain.

Method: Cross-sectional study of a sample (n=431) of hospitality workers in five regions of Spain in 2005. We determined self-reported
prevalence of exposure to SHS by means of a questionnaire and measurement of salivary cotinine concentration. We used the % test for prev-
alence comparisons, and Wilcoxon’s signed test and the test of medians to compare cotinine concentrations. We used a linear regression mod-
el to assess cotinine concentrations by number of cigarettes smoked.

Results: The median salivary cotinine concentration was 2.0 ng/ml in non-smokers (155.5 ng/ml in smokers). The prevalence of SHS
among non-smokers was 70.6% at work, 31.2% at home, 67.1% during leisure time, and 21.0% during transportation. In smokers, the preva-
lence rates were 76.4%, 57.9%, 79.7%, and 33.2%, respectively. Cotinine concentration increased 13.5 ng/ml per each cigarette smoked.

Conclusions: In 2005 in Spain, the prevalence of exposure to SHS and cotinine concentrations of hospitality workers was very high, and
represents an occupational risk factor of concern in this sector.

KEYS WORDS: Environmental tobacco smoke, second-hand smoke, hospitality workers, occupational hazard, cotinine, cross-sectional study,
questionnaire

a Unidad de Investigacién y Control del Tabaquismo, Institut Catala d’Oncologia-IDIBELL, Correspondencia:
L’Hospitalet de Llobregat; Jose M. Martinez Sanchez
b Departamento de Ciencias Clinicas, Campus de Bellvitge, Universitat de Barcelona, Servei de Prevecié i Control del Céncer
L'Hospitalet de Llobregat; Institut Catala d’Oncologia
¢ Direccién General de Salud Publica, Xunta de Galicia; Av Gran Via de 'Hospitalet 199-203
d CIBER de Epidemiologfa y Salud Pdblica (CIBERESP); 08907 U'Hospitalet de Llobregat (Barcelona)
e Unidad de Métodos de Evaluacién e Intervencién, Agencia de Salut Pablica de Barcelona E-mail: jmmartinez@ico.scs.es

(ASPB), Barcelona;
f Departmento de Ciencias Experimentales y de la Salud, Universitat Pompeu Fabra, Barcelona;
¢ IMSABS, Ayuntamiento de Terrassa;
h Departmento de Salud, Generalitat de Catalunya;
i Departmento de Salud Publica, Universitat de Barcelona, Barcelona.
j Institut Municipal d’Investigacié Médica (IMIM-Hospital del Mar)
* yer lista completa al final del manuscrito

Arch Prev Riesgos Labor 2009; 12 (2): 78-87



J. M. Martinez-Sdnchez, et al. Exposicién al humo ambiental del tabaco en hosteleria 19

INTRODUCCION

Las consecuencias del consumo de tabaco para la salud
son bien conocidas. En Espafia, casi 55.000 defunciones
anuales se atribuyen al tabaquismo activo' y hasta 3.200 m4s
al tabaquismo pasivo?®. La exposicién al humo ambiental del
tabaco (HAT) aumenta el riesgo de padecer enfermedades
crénicas como cancer de pulmén, enfermedades cardiovas-
culares y enfermedades respiratorias**.

En Espafia, la exposicién al HAT se ha estudiado con
métodos indirectos como el uso de cuestionarios®’ y con mé-
todos directos a partir de la medicién de la nicotina ambien-
tal®*!! o con biomarcadores para determinar la concentra-
cién de cotinina en saliva!?. Todos estos estudios concluyen
que la exposicion al HAT es muy elevada en nuestro pafs.
En relacién con ello, la exposicién al HAT en el ambiente
laboral merece especial atencién por la cantidad de horas
que le dedicamos al dia durante un largo periodo de nues-
tras vidas. Ademds se ha sefialado que los trabajadores del
sector de la hostelerfa son los que tienen mayores niveles
de exposicién al HAT en comparacién con otros sectores
profesionales!.

En nuestro pafs se ha estudiado la exposicién al HAT en
el lugar de trabajo, especialmente en el sector de la hoste-
lerfa, mediante la medicién de la nicotina ambiental®'®!!.,
Sin embargo, apenas existe informacién sobre la exposicién
ocupacional al HAT a nivel individual mediante el uso de
biomarcadores. La cotinina es el principal metabolito de la
nicotina y su determinacién en saliva u orina es un buen es-
timador del consumo de tabaco y de la exposicién al HAT.
La concentracién de cotinina aumenta en el individuo en
funcién del ndmero de cigarrillos fumados o, en los no fu-
madores, del nimero de horas que haya permanecido en am-
bientes con humo de tabaco'".

El 1 de enero de 2006 entré en vigor en Espafia la Ley
28/2005 de medidas sanitarias frente al tabaquismo y regu-
ladora de la venta, el suministro, el consumo y la publici-
dad de los productos del tabaco'®!”. En términos generales,
esta ley supone un gran avance para la salud publica de nues-
tro pafs. Sin embargo, es una ley incompleta en términos de
proteccién de la salud de un colectivo importante de traba-
jadores'®!. La ley prohibe fumar en los lugares de trabajo,
pero los bares y restaurantes, y la hostelerfa en general, son
una excepcién. La ley permite a los propietarios de locales
de menos de 100 m? del sector de la hostelerfa escoger en-
tre permitir o no el consumo de tabaco en el establecimien-
to. En los locales de mas de 100 m?, en los que la ley si pro-
hibe fumar, el propietario puede habilitar una zona para los
fumadores convenientemente aislada, que no puede supe-
rar el 30% de la superficie del local'’.

El objetivo de este estudio es estimar la prevalencia de
exposicién al HAT y la concentracién de cotinina en sa-
liva de una muestra de trabajadores de hosteleria antes de
la entrada en vigor de la Ley 28/2005 de medidas sanita-
rias frente al tabaquismo. Adema4s, se estima el exceso de
riesgo de mortalidad por cédncer de pulmén en este sector
profesional.
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METODOS
Disefio del estudio y caracteristicas de la muestra

Estudio transversal descriptivo. Se llevé a cabo un mues-
treo de conveniencia de trabajadores del sector de la hoste-
lerfa en cinco comunidades auténomas (Baleares, Cantabria,
Catalufia, Galicia y Comunidad Valenciana) con cuotas a
priori segin el tamafio del establecimiento (50% mayores
de 100 m? y 50% menores de 100 m?) y el consumo de ta-
baco (50% fumadores y 50% no fumadores) por comunidad
auténoma. Para realizar el trabajo de campo se contacté
previamente con los propietarios de los negocios para ex-
plicarles los objetivos y solicitar su permiso para contactar
con sus empleados durante su jornada laboral. Después de
explicar el estudio verbalmente y mediante una carta de
presentacién, se solicité el consentimiento informado por
escrito para realizar una encuesta y para recoger una muestra
de saliva. Se entrevist6 a 431 trabajadores entre septiembre
y diciembre de 2005. Definimos como criterios de inclusién
que los participantes llevaran trabajando como minimo 6
meses en el establecimiento, que trabajaran un minimo
de 4 horas diarias por lo menos 5 dias a la semana y que el
trabajador tuviera previsto trabajar all{ en los dos préximos
afios. El cuestionario incluy6é una entrevista estructurada
sobre consumo de tabaco y exposicién al HAT. Después de
la realizacion de la encuesta se procedié a la recogida de una
muestra de saliva (9 ml) siguiendo un protocolo comun.
La investigacién obtuvo la autorizacién del comité ético
del Hospital Universitario de Bellvitge por ser la sede del
centro coordinador.

Variables de anilisis

Exposicién al humo ambiental del tabaco. A partir de las
preguntas del cuestionario se crearon las variables de exposi-
cién al HAT en los distintos ambientes (casa, trabajo, tiem-
po libre y transporte). La variable de exposicién al HAT en
casa se obtuvo de las preguntas: “;Algin miembro de la fa-
milia fuma habitualmente en su casa?’ y “Durante la semana
pasada, ;cudntos cigarrillos se han fumado al dfa en su pre-
sencia en su casa?”. Con estas dos preguntas se cre6 una va-
riable dicotémica exposicién al HAT en casa en la que los
no expuestos inclufan los que contestaban no a la primera
pregunta y cero a la segunda y expuestos al resto. La varia-
ble exposicién al HAT en el trabajo se obtuvo de la pregun-
ta: “;Cuantas horas cree que estd expuesto al humo ambien-
tal del tabaco durante su jornada laboral?”. Se definié no
expuesto al que contestaba cero horas. La variable exposi-
cién al HAT en el tiempo libre se obtuvo de las preguntas:
“Entre semana o dfa laborable, jcudnto tiempo de ‘promedio’
al dfa acostumbra a estar en ambientes con humo de taba-
co fuera de su casa y del trabajo?” y “Durante el fin de sema-
na, jcuanto tiempo de ‘promedio’ al dfa acostumbra a estar
en ambientes con humo de tabaco fuera de su casa y del tra-
bajo?”. Con estas variables se creé una variable dicotémica
exposicion al HAT en el tiempo libre que considera como
no expuestos a los que declararon ninguna hora de exposi-
cién durante la semana vy el fin de semana y como expues-
tos al resto. La variable exposicién al HAT en el transpor-
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te se construyd a partir de las variables: “Durante la semana
pasada, ;cudntas veces se ha fumado cerca de usted en un
transporte privado?” y “Durante la semana pasada, ;cudntas
veces se ha fumado cerca de usted en un transporte pabli-
co?”. Quienes declararon que no se habia fumado cerca de
ellos en un transporte se consideraron no expuestos y ex-
puestos al resto.

Concentracién de cotinina en saliva. La determinacién
de cotinina en saliva se realiz6 en el Instituto Municipal
de Investigaciéon Médica de Barcelona (IMIM-Hospital del
Mar) mediante el método de cromatografia de gases (GC/
MS) utilizado en estudios previos?®?!. Esta prueba tiene un
limite de cuantificacién de 1 ng/ml y un limite de deteccién
de 0,3 ng/ml (cuantificacién del error <15%).

Tabla 1. Caracteristicas generales de la muestra de trabajadores de la hostelerfa. Espafia, 2005.

No fumadores (n=209)

Fumadores (n=222)

n % (IC 95%) n % (IC 95%) P
Sexo
Hombre 126 60,3 (53,7-66,9) 125 56,3 (49,8-62,8) 0,402
Mujer 83 39,7 (33,1-46,3) 97 43,7 (37,2-50,2)
Inmigrante
St 33 15,9 (10,9-20,8) 28 12,8 (8,4-17,2) 0,363
No 175 84,1 (79,2-89,1) 191 87,2 (82,8-91,6)
Edad
<25 afios 30 14,4 (9,6-19,2) 38 17,1 (12,2-22,1) 0,596
25-44 afios 115 55,3 (48,5-62) 125 56,3 (49,8-62,8)
>45 afios 63 30,3 (24,0-36,5) 59 26,6 (20,8-32,4)
Nivel de estudios
Sin estudios 10 5,0 (2,0-8,0) 14 6,6 (3,2-9,9) 0,622
Primarios 69 34,3 (27,8-40,9) 83 39 (32,4-45,5)
Secundarios 89 443 (37,4-51,1) 84 39,4 (32,9-46)
Universitarios 33 16,4 (11,3-21,5) 32 15 (10,2-19,8)
Puesto de trabajo
Propietario 47 28,5 (21,6-35,4) 39 21,4 (15,5-27,4) 0,458
Personal de servicio 88 53,3 (45,7-60,9) 108 59,3 (52,2-66,5)
Personal de cocina 13 7,9 (3,8-12,0) 13 7,1 (3,4-10,9)
Otros 17 10,3 (5,7-14,9) 22 12,1 (7,4-16,8)
Horas trabajadas
<8 horas 23 14,3 (0,0-28,6) 29 16,9 (3,2-30,5) 0,804
8-9 horas 86 53,4 (42,9-64,0) 88 51,2 (40,7-61,6)
>10 horas 52 32,3 (19,6-45,0) 55 32,0 (19,7-44,3)
Estado de salud percibido
Muy bueno-bueno 192 91,9 (88,2-95,6) 189 85,1 (80,5-89,8) 0,029
Regular-malo-muy malo 17 8,1 (4,4-11,8) 33 14,9 (10,2-19,5)
Stntomas respiratorios
St 11 36,8 (30,3-43,4) 119 53,6 (47,0-60,2) <0,001
No 132 63,2 (56,6-69,7) 103 46,4 (39,8-53,0)

a Valor de p para la prueba de chi cuadrado
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Sintomas respiratorios. Para evaluar la salud respiratoria
se utilizé el cuestionario incluido en el European Community
Respiratory Health Study (ECRHS)?*%. Este cuestionario es-
tudia la presencia de ocho sintomas respiratorios en los tlti-
mos 12 meses: sibilancias, despertar con sensacién de opre-
sién en el pecho, ataque de falta de aire en reposo, despertar

81

por falta de aliento, tos a primera hora de la mafiana en in-
vierno, tos durante el dia o la noche durante el invierno,
arrancar flemas durante el dfa o la noche en invierno y ata-
ques de asma. A partir de estos ocho sintomas se generd
una variable dicotémica: presencia o ausencia de algunos
de los sintomas.

Tabla 2. Prevalencia de exposicién al humo ambiental del tabaco en los trabajadores de la hosteleria no fumadores

(n=209). Espafia, 2005.

Trabajo
% (IC 95%)

Hogar
% (IC 95%)

Tiempo libre
% (IC 95%)

Transporte
% (IC 95%)

Total

Sexo
Hombre
Mujer

Inmigrante
St
No

Edad
<25 afios
25-45 afos
>45 afios

Niwvel de estudios
Sin estudios
Primarios
Secundarios
Universitarios

Puesto de trabajo
Propietario
Personal de servicio
Personal de cocina
Otros

Horas trabajadas
<8 horas
8-9 horas
>10 horas

Estado de salud percibido
Muy bueno-bueno

Regular-malo-muy malo

Sintomas respiratorios
Si

No

70,6 (64,2-76,9)

73,3 (65,4-81,2)
66,2 (55,7-76,8)

74,2 (58,8-89,6)
70,3 (63,3-77,3)

76,7 (61,5-91,8)
72,2 (63,8-80,7)
65,5 (53,3-77,7)

60,0 (29,6-90,4)
66,7 (55,0-78,3)
70,6 (60,9-80,3)
83,9 (70,9-96,8)

73,2 (59,6-86,7)
73,5 (64,0-83,0)
50,0 (21,7-78,3)
70,6 (48,9-92,2)

52,2 (31,8-72,6)
74,4 (64,7-84,1)
77,1 (65,2-89,0)

70,3 (63,7-77,0)
73,3 (51,0-95,7)

69,9 (59,3-80,4)
71,0 (63,0-79,0)

31,2 (24,9-37,6)

26,8 (19,0-34,7)
37,8 (27,3-48,3)

12,9 (1,1-24,7)
34,7 (27,6-41,8)

62,1 (44,4-79,7)
23,9 (16,0-31,8)
29,0 (17,7-40,3)

40,0 (9,6-70,4)
32,4(21,2-43,5)
34,9 (24,8-45,0)
21,2 (7,3-35,2)

23,9 (11,6-36,2)
36,0 (25,9-46,2)
33,3 (6,7-60,0)
23,5 (3,4-43,7)

45,5 (24,7-66,3)
28,9 (19,1-38,7)
25,0 (13,2-36,8)

29,8 (23,2-36,3)
47,1 (23,3-70,8)

33,3 (22,7-44,0)
30,0(22,1-37,9)

67,1 (60,8-73,5)

65,1 (56,8-73,4)
70,4 (60,4-80,3)

78,8 (64,8-92,7)
64,7 (57,6-71,9)

93,3 (84,4-100)
73,0 (64,9-81,2)
42,6 (30,2-55,0)

60,0 (29,6-90,4)
56,5 (44,8-68,2)
74,2 (65,1-83,3)
75,8 (61,1-90,4)

53,3 (38,8-67,9)
73,9 (64,7-83,0)
53,8 (26,7-80,9)
64,7 (42,0-87,4)

82,6 (67,1-98,1)
61,6 (51,3-71,9)
66,0 (52,9-79,1)

67,4 (60,7-74)
64,7 (42-87,4)

71,1 (60,9-81,2)
64,9 (56,7-73,1)

21,0 (15,1-26,8)

16,2 (9,4-23,1)
28,0 (17,8-38,2)

26,7 (10,8-42,5)
20,0 (13,7-26,3)

55,2 (37,1-73,3)
18,4 (11,0-25,9)
7,5 (0,4-14,7)

0()
13,6 (4,8-22,3)
24,1 (14,9-33,3)
29,0 (13,1-45,0)

12,5(2,3-22,7)
22,5 (13,3-31,7)
0()
31,3 (8,5-54)

22,7(5,2-40,2)
17,3 (8,7-25,9)
15,6 (5,0-26,2)

20,3 (14,3-26,4)
28,6 (4,9-52,2)

20,3 (10,8-29,8)
21,4 (13,9-28,8)
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Figura 1. Concentracién de cotinina en saliva (ng/ml) segtin el ndmero de cigarrillos fumados en las dltimas 24 horas.

Ajuste lineal y cuadritico. Espafia, 2005.
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Exceso de riesgo de mortalidad por cdncer de pulmén. En tér-
minos de la evaluacién del riesgo, el riesgo de minimis es aquel
despreciable y por debajo del cual generalmente no existe
regulacién (habitualmente un riesgo de 10 de por vida) y
el riesgo de manifestis es aquel nivel a partir del cual los ries-
gos involuntarios merecen atencién reguladora’*. La US
Occupational, Safety & Health Administration (OSHA)*»
considera un riesgo significativo cuando la probabilidad de
que se produzca el dafio se encuentra por encima de 107, El
riesgo de manifestis en la exposicién pasiva al HAT se produ-
ce a concentraciones de cotinina en saliva del 0,14 ng/ml.
Segiin los estudios de simulacién de Repace et al.?® se estima
que para una concentracién de cotinina en saliva del 0,4 ng/
ml durante un periodo laboral de 45 afios el exceso de riesgo
de mortalidad por cancer de pulmén es de 1/1000. A partir
de estos estudios y el rango intercuartilico de la concentra-
cién de cotinina de los trabajadores no fumadores de nues-
tro estudio, hemos estimado las muertes en una poblacién
ficticia de 100.000 trabajadores si estuvieran expuestos a es-
tos niveles durante un periodo laboral de 45 afios.

Anailisis estadistico

Se realizé un andlisis descriptivo de la exposicién al HAT
en los distintos ambientes segin el consumo de tabaco y es-
tratificado por las variables sociodemogrificas. Se calcula-
ron las prevalencias de exposicién al HAT vy sus intervalos
de confianza al 95% (1C95%) por las distintas variables de
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estratificacion. Debido a la distribucién sesgada de la coti-
nina se calcularon medianas y rangos intercuartilicos (RI).
Se utiliz6 la prueba y? para valorar la asociacién de las pre-
valencias y las pruebas no paramétricas de Wilcoxon para
datos independientes y de medianas para la concentracién
de cotinina en saliva. Se construyé un modelo de regresion
lineal (con un término cuadratico para mejorar el ajuste)
para valorar la asociacion de la cotinina con el nimero de
cigarrillos fumados en los trabajadores fumadores. Los ana-
lisis de datos se realizaron con el paquete estadistico SPSS
15.0 y la hoja de célculo Microsoft Excel.

RESULTADOS

Se estudiaron 431 trabajadores de la hosteleria (48,5%
no fumadores y 51,5% fumadores) de los cuales el 58,2%
eran hombres. La media de edad fue de 37,7 afios (rango 17-
71 afios). E1 32,5% de los trabajadores tenfan estudios pri-
marios o inferiores, el 88,4% percibia su salud como buena-
muy buena, el 45,5% presentaba algtin sintoma respiratorio
y el 67,9% trabajaba mds de 8 horas diarias (rango 4-11).
La prevalencia de algtn sintoma respiratorio fue de 36,8%
(IC95%: 30,3 - 43,4%) en los trabajadores no fumadores y
53,6% (1C95%: 47,0 - 60,2%) en los trabajadores fumado-
res (p<0,001). La prevalencia del estado de salud percibi-
do como bueno-muy bueno fue de 91,9% (1C95%: 88,2 -
95,6%) en los no fumadores y 85,1% (1C95%: 80,5 - 89,9%)



Tabla 3. Prevalencia de exposicién al humo ambiental del tabaco en los trabajadores de la hosteleria fumadores (n=222).

Espafia, 2005.
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Trabajo
% (IC 95%)

Hogar
% (IC 95%)

Tiempo libre
% (IC 95%)

Transporte

% (IC 95%)

Exposicién total
Sexo
Hombre
Mujer
Inmigrante
St
No
Edad
<25 afios
25-45 afios
>45 afios
Nivel de estudios
Sin estudios
Primarios
Secundarios
Universitarios
Puesto de trabajo
Propietario
Personal de servicio
Personal de cocina
Otros
Horas trabajadas
<8 horas
8-9 horas
>10 horas
Estado de salud percibido

Muy bueno-bueno

Regular-malo-muy malo

Stntomas respiratorios
St
No

76,4 (70,7-82,1)

80,2 (73,1-87,3)
71,6 (62,5-80,6)

64,3 (46,5-82,0)
78,9 (73,0-84,8)

81,6 (69,3-93,9)
78,7 (71,4-86,0)
67,9 (55,6-80,1)

64,3 (39,2-89,4)
75,0 (65,5-84,5)
79,5 (70,8-88,2)
80,6 (66,7-94,6)

77,1 (63,2-91,1)
81,1 (73,7-88,6)
46,2 (19,1-73,3)
68,2 (48,7-87,6)

65,5 (48,2-82,8)
73,9 (64,7-83,1)
82,0 (71,4-92,6)

76,6 (70,5-82,7)
75,0 (60,0-90,0)

81,2 (74,1-88,3)
70,7 (61,7-79,7)

57,9 (51,3-64,6)

59,7 (50,8-68,5)
55,8 (45,8-65,8)

53,6 (35,1-72,0)
59,6 (52,5-66,7)

73,7 (59,7-87,7)
56,2 (47,4-65,0)
50,9 (37,7-64,1)

61,5 (35,1-88,0)
56,8 (46,0-67,6)
59,5 (48,7-70,3)
56,3 (39,1-73,4)

60,5 (45,0-76,1)
56,2 (46,7-65,7)
61,5 (35,1-88,0)
52,4 (31,0-73,7)

58,6 (40,7-76,5)
59,3 (48,9-69,7)
54,7 (41,3-68,1)

55,5 (48,3-62,7)
71,9 (56,3-87,5)

63,8 (55,0-72,5)
51,0 (41,1-60,9)

79,7 (74,4-85,0)

82,4 (75,7-89,1)
76,3 (67,8-84,8)

82,1 (68,0-96,3)
79,6 (73,9-85,3)

100 (-)
81,6 (74,8-88,4)
62,7 (50,4-75,1)

57,1 (31,2-83,1)
74,7 (65,3-84,1)
84,5 (76,8-92,3)
90,6 (80,5-100)

69,2 (54,7-83,7)
89,8 (84,1-95,5)
69,2 (44,1-94,3)
68,2 (48,7-87,6)

86,2 (73,6-98,8)
79,5 (71,1-87,9)
80,0 (69,4-90,6)

81,5 (75,9-87)
69,7 (54-85,4)

84,9 (78,4-91,3)
73,8 (65,3-82,3)

33,2 (26,7-39,6)

36,5 (27,7-45,3)
28,9 (19,5-38,3)

46,4 (28,0-64,9)
31,0 (24,2-37,9)

55,3 (39,5-71,1)
30,4 (22,0-38,8)
23,1 (11,6-34,5)

23,1 (0,2-46,0)
25,0 (15,3-34,7)
38,0(27,3-48,7)
48,4 (30,8-66,0)

20,6 (7,0-34,2)
34,0 (24,7-43,3)
25,0 (0,5-49,5)
33,3 (13,2-53,5)

37.0(18,8-55,2)
32,9 (22,9-42,9)
19,1 (7,9-30,3)

33,3 (26,3-40,3)
32,3 (15,8-48,7)

38,1 (29,1-47,0)
27,2 (18,1-36,3)

en los fumadores (p=0,029). No se apreciaron diferencias
significativas entre fumadores y no fumadores segtin edad,
sexo, nivel de estudios, puesto de trabajo y nimero de ho-
ras trabajadas (Tabla 1).

Las prevalencias de exposicién al HAT en los trabajado-
res no fumadores en el trabajo fue del 70,6% (1C95%: 64,2
-76,9%), en el hogar del 31,2% (1C95%: 24,9 - 37,6%), en
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el tiempo libre del 67,1% (IC95%: 60,8 - 73,5%) y en los
transportes del 21,0% (1C95%: 15,1 - 26,8%). La prevalen-
cia de exposicién al HAT en el trabajo en los trabajadores
no fumadores fue mayor en los hombres. En los no fuma-
dores, las prevalencias de exposicién al HAT en el trabajo,
tiempo libre y el transporte disminuyeron con la edad, mien-
tras que la exposicién al HAT aumenté con el nivel de es-
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Tabla 4. Concentracién de cotinina en saliva (ng/ml) segiin consumo de tabaco y variables sociodemograficas en traba-

jadores de la hostelerfa. Espafia 2005.

No fumadores (n=209)

Fumadores (n=222)

n Mediana (RI)* p n Mediana (RI)* P
Concentracién de cotinina 209 2,0 (1,3;3,0) 222 155,5 (70,2;233,6) -
Sexo
Hombre 126 2,1(1,3;3,2) 0,027 125 159,0 (76,5;245,1) 0,285"
Mujer 83 1,7 (1,2;2,5) 97 148,3 (54,8;209,8)
Inmigrante
St 33 1,7(1,2;2,4) 0,090 28 125,1 (44,6;202,0) 0,137
No 175 2,0 (1,3;3,1) 191 158,0 (83,1;237,2)
Edad
<25 aflos 30 2,1 (1,3;2,6) 0,418¢ 38 110,5 (44,2;166,2) 0,005¢
25-45 afios 115 1,8 (1,2;3,0) 125 157,1 (67,4;230,3)
>45 afios 63 2,0(1,3;3,0) 59 171,3 (120,3;285,8)
Nivel de estudios
Sin estudios 10 2,2 (1,3;3,7) 0,639¢ 14 173,3 (105,9;262,1) 0,186¢
Primarios 69 2,1 (1,3;3,2) 83 168,2 (84,5;271,0)
Secundarios 89 1,8 (1,2;2,7) 84 144,1 (74,1;210,6)
Universitarios 33 2,0(1,2;2,9) 32 109,7 (29,8;195,0)
Puesto de trabajo
Propietario 47 2,6 (1,5;3,9) <0,001¢ 39 118,9 (35,2;210,5) 0,014¢
Personal de servicio 88 1,8 (1,2;2,5) 108 123,6 (61,1;210,4)
Personal de cocina 13 1,3 (1,0;1,6) 13 204,2 (125,1;240,2)
Otros 17 1,2 (1,0;1,5) 22 192,8 (137,1;276,7)
Horas trabajadas
<8 horas 23 2,0 (1,4;2,4) 0,152¢ 29 102,4 (46,1;165,8) 0,180¢
8-9 horas 86 1,6 (1,2;2,5) 88 145,5 (71,6;242,2)
>10 horas 52 2,1(1,2;3,7) 55 158,6 (59,4;220,5)
Estado de salud percibido
Muy bueno-bueno 192 1,9 (1,2;3,0) 0,244 189 150,0 (60,7;233,5) 0,059"
Regular-malo-muy malo 17 2,2 (1,5;3,2) 33 172,5 (123,4;264,6)
Stntomas respiratorios
St 11 1,9 (1,3;3,1) 0,793 119 159,1 (102,8;2517,9) 0,014
No 132 2,0(1,2;2,8) 103 125,5 (45,4;204,6)

a RI: Rango intercuartilico
b Valor de p para la prueba no paramétrica de Wilcoxon para muestras independientes
¢ Valor de p para la prueba no paramétrica de las medianas
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tudios en los expuestos en el trabajo, tiempo libre y trans-
porte (Tabla 2).

Por su parte, en los trabajadores fumadores la prevalencia
de exposicion al HAT en el trabajo fue de 76,4% (1C95%:
70,7 - 82,1%), en el hogar de 57,9% (IC95%: 51,3 - 64,6%),
en el tiempo libre de 79,7% (1C95%: 74,4 - 85,0%) y en los
transportes de 33,2% (1C95%: 26,7 - 39,6%). La prevalen-
cia de exposicién al HAT en los fumadores fue mayor en los
hombres y disminuyé con la edad en todos los ambientes de
exposicién (Tabla 3).

La concentracién mediana de cotinina en saliva fue de
2,0 ng/ml (RI: 1,3; 3,0 ng/ml) en los trabajadores no fuma-
dores (2,1 ng/ml en los hombres y de 1,7 ng/ml en las mu-
jeres, p=0,027).

La concentracién de cotinina més elevada fue de 2,6
ng/ml en los no fumadores propietarios del establecimiento
(Tabla 4). Con estos niveles de exposicién, estimamos que
morirdn por cdncer de pulmén entre 325 y 750 trabajadores
no fumadores de cada 100.000 trabajadores expuestos al HAT
durante 45 afios segiin las concentraciones de cotinina ob-
servadas. Por su parte, la concentracién mediana de cotini-
na en saliva en los trabajadores fumadores fue de 155,5 ng/
ml (RI: 70,2; 233,6 ng/ml). En este grupo la concentracién
de cotinina en saliva aumenté con la edad y con el nimero
de horas trabajadas (Tabla 4), y fue mayor en los trabajadores
que auto-percibfan un mal estado de salud (p=0,059) y que
referfan tener algtn sintoma respiratorio (p=0,014).

La distribucién de la concentracién de cotinina en sali-
va segtin el ndmero de cigarrillos fumados en las dltimas 24
horas se muestra en la Figura 1. Se observa un incremen-
to casi lineal de la concentracién de cotinina con el nime-
ro de cigarrillos fumados hasta un consumo de 25-30 ciga-
rrillos, nivel a partir del cual la concentracién de cotinina
ya no aumenta. Por este motivo, el modelo cuadratico es el
que mejor ajusta la concentracién de cotinina segtin nime-
ro de cigarrillos fumados (R?=0,658), con un aumento de
13,5 ng/ml por cada cigarrillo fumado.

DISCUSION

Los resultados muestran que la prevalencia de exposi-
cién al HAT y las concentraciones de cotinina en saliva en
los trabajadores del sector de la hostelerfa eran muy eleva-
dos antes de la entrada en vigor en nuestro pais de la Ley
28/2005 de medidas sanitarias frente al tabaquismo. Los tra-
bajadores no fumadores presentaron menos sintomas respi-
ratorios y mejor estado de salud auto percibido que los tra-
bajadores fumadores.

La prevalencia de exposicién al HAT de los trabajadores
no fumadores en cualquier ambiente fue mayor que la en-
contrada en estudios previos de exposicién al HAT en po-
blacién general®"!?, La mayor diferencia de exposicién al
HAT se encontré en los lugares de trabajo. Mientras que la
exposicién al HAT en el trabajo en poblacién general estd
alrededor del 40%°""? en nuestro estudio fue del 70%. La
concentracién de cotinina mediana de estos trabajadores no
fumadores fue 0,4 ng/ml, superior a la encontrada en un es-
tudio poblacional en no fumadores expuestos en casa, tra-
bajo, transporte y tiempo libre!?. Estos niveles m4s elevados
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de cotinina en saliva en los trabajadores de la hostelerfa son
consistentes con las medidas ambientales de nicotina en fase
de vapor en este tipo de locales antes de la entrada en vi-
gor de la Ley 28/2005, que eran més altos que en otros sec-
tores laborales!®.

La prevalencia de exposicién al HAT de los fumadores
en cualquiera de los ambientes estudiados fue elevada, es-
pecialmente en el trabajo, donde el 76,4% declaraban es-
tar expuestos. La exposicién al HAT en el lugar de trabajo
de personas fumadoras en un estudio poblacional realizado
en Galicia’ fue del 51,6% y en otro estudio poblacional rea-
lizado en la ciudad de Barcelona® fue del 43,7%. La preva-
lencia de exposicién al HAT en trabajadores de la hostele-
rfa casi dobla la prevalencia en poblacién general. Esto es
l6gico, ya que en poblacién general la mayor exposicién es
la declarada durante el tiempo libre, que es el entorno labo-
ral de los trabajadores de este sector.

El comportamiento cuadritico de la distribucién de la
concentracién de cotinina segin el niimero de cigarrillos fu-
mados es similar al observado en estudios previos en mues-
tras poblacionales?”?; si bien las concentraciones de coti-
nina en nuestro estudio son mayores. El punto de inflexién
donde la concentracién de cotinina se satura es de 25 ciga-
rrillos en los estudios, mientras que en nuestro estudio ocu-
rre entre los 25-30 cigarrillos. Esto posiblemente sea debido
a que los trabajadores de la hostelerfa fumadores consumen
por término medio mds cigarrillos que los fumadores de la
poblacién general.

Un estudio realizado en Espafia en lugares de trabajo en
el mismo periodo que el nuestro mostrd, mediante medidas
de concentracién de nicotina aérea, que los bares, discotecas
y restaurantes eran los lugares con mayor exposicién al HAT
y con un riesgo de mortalidad por cdncer de pulmén simi-
lar al observado en nuestro estudio'®. Asimismo, otro estu-
dio realizado en siete paises europeos (incluyendo Espafia)®!!
mostrd que los lugares con mayores niveles de nicotina am-
biental fueron los bares, pubs y restaurantes.

A la vista de estos resultados, es evidente que los traba-
jadores del sector de la hostelerfa tienen una elevada preva-
lencia de exposicion al HAT. Ademds de considerar el taba-
quismo activo como un riesgo laboral®, estos datos muestran
claramente que debemos considerar también como riesgo la-
boral el tabaquismo pasivo**. Uno de los objetivos de la Ley
28/2005 es eliminar el HAT de los lugares de trabajo, pero
en el caso de la hostelerfa, sélo limita la prohibicién de fu-
mar a los locales de mas de 100 m?, que asimismo pueden te-
ner dreas para fumadores. Lamentablemente, se ha estimado
que sélo el 20% de los locales de hostelerfa en Espafia estin
realmente libres de humo®'.

Una limitacién de este estudio deriva de utilizar una
muestra oportunista y no aleatoria de los profesionales del
sector. Las razones para emplear este tipo de muestra fue-
ron, en primer lugar, el no disponer de un completo censo
de locales o de profesionales de la hostelerfa, y en segundo
lugar, el tratar de maximizar la validez interna para facilitar
el seguimiento de la cohorte de trabajadores tras la entrada
en vigor de la ley, motivo principal del estudio. El uso de un
cuestionario para valorar la exposicién al HAT puede lle-
var a errores en la estimacién de la exposicién. Sin embargo,
los resultados obtenidos con cuestionarios son consistentes
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con los obtenidos mediante la cotinina en saliva como bio-
marcador objetivo de la exposicién al HAT'>?¢2, Las mues-
tras de saliva fueron recogidas en diferentes momentos del
dfa durante los distintos dfas de la semana (incluidos los fi-
nes de semana) controlando por un posible error sistemd-
tico debido a la toma de la muestra. El equipo de encues-
tadores de cada comunidad auténoma fue entrenado para
evitar posibles sesgos en la entrevista y la recogida de mues-
tras. Ademads, el método analitico utilizado para determi-
nar la cotinina es muy sensible y se utilizé sin modificacio-
nes para toda la muestra.

En conclusién, la exposicién al HAT en trabajadores del
sector de la hostelerfa era muy elevada antes de la entrada
en vigor de la ley en Espafia. Este sector constituye el colec-
tivo laboral con mayor riesgo para la salud por exposicién al
HAT. Los resultados de este trabajo proporcionan datos ob-
jetivos de exposicién al HAT antes de la entrada en vigor
de la Ley 28/2005, lo que permitira evaluar posteriormente
el impacto de dicha ley en el sector de la hostelerfa.
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