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GLOSARIO

AUC: area bajo la curva ROC (Receiver Operating Characteristic).

DE: desviacion estandar.

E: especificidad

EPOC: enfermedad pulmonar obstructiva crénica.

FICSIT: Grupo Investigador Frailty and Injuries: Co-operative Studies of Intervention Techniques.

FPS: Face Pain Scale.

FR: Functional Reach test.

FROP-Com: Falls risk for older people in the community assessment tool.

GDS-5: Geriatric Depression Scale-5 (test de Yesavage abreviado de 5 items).

GPSS: Geriatric postal screening survey.

HEF: Herramientas de evaluacion funcional de la movilidad (“functional mobility assessments”).

HEM: Herramientas de evaluacién multifactorial (“multifactorial assessment tools”).

IC 95%: intervalo de confianza al 95%.

INE: Instituto Nacional de Estadistica.

OR: odds ratio.

POMA-B: Performance-oriented mobility assessment for balance.

ROC: Receiver Operating Characteristic.

RR: riesgo relativo.

S: sensibilidad.



SAG/SBG: Sociedad Americana de Geriatria / Sociedad Britanica de Geriatria.

TUG: Timed Up and Go test.
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RESUMEN

TiTULO

La autopercepcion del riesgo de caer y el dolor como predictores de caidas recurrentes en la

poblacion anciana y muy anciana no institucionalizada.

INTRODUCCION

Las caidas, especialmente las recurrentes, representan uno de los problemas mds importantes
en la poblacidn anciana dadas las repercusiones clinicas, funcionales, afectivas y sociales a las
que se asocian. La identificacién de las personas ancianas en riesgo de caer y la deteccion de los
factores de riesgo asociados representan dos de los pasos fundamentales de la valoracion

integral de las caidas.

Respecto a la deteccidon de las personas ancianas en riesgo de caer, se han desarrollado diversas
herramientas predictoras de caidas. Sin embargo, su capacidad predictora y validacion todavia
no son satisfactorias. Un pardmetro potente como predictor de caidas es el antecedente de

caidas previas, aunque estd sujeto a un sesgo de memoria relevante.

En cuanto a los factores de riesgo asociados a caidas, la identificacién o confirmacién de nuevos
factores sigue siendo una prioridad en la investigacién de las caidas. En este sentido, resulta
relevante la confirmacién del dolor como factor de riesgo de caidas recurrentes en la poblacion
anciana dada su alta prevalencia. Ademas, se trata de un factor potencialmente modificable. Los
datos actuales no son del todo concluyentes, y en los estudios realizados a la fecha no se ha
diferenciado a la poblacién anciana de la muy anciana lo cual es relevante dada la diferencia
cada vez mayor en el perfil de ambos grupos de edad respecto a su autonomia, estado funcional

y supervivencia.

HIPOTESIS
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Los ancianos podrian estimar bien su riesgo de caer, y esta “autopercepcion” podria ser un
pardmetro predictivo vdlido de caidas recurrentes que permita mejorar la deteccién de las
personas ancianas en riesgo de caer. Este pardmetro podria sintetizar el impacto de los factores

de riesgo intrinsecos y extrinsecos presentes en una persona.

El dolor puede ser un factor de riesgo de caidas recurrentes en la poblacidon anciana y muy

anciana no institucionalizada.

OBJETIVOS

La evaluacidn de la validez predictiva de la autopercepcién del riesgo de caer de los propios
individuos y la evaluacion del dolor como factor de riesgo de caidas recurrentes en la poblacidn
anciana y muy anciana fueron los dos objetivos primarios de los trabajos incluidos en la presente

tesis doctoral.

METODOS

Muestra

Se reclutd una cohorte de poblacién comunitaria no institucionalizada mayor de 65 afios con
sobrerrepresentacion de las personas mayores de 80 afios, procedente de todas las provincias

de Espaiia. El muestreo fue polietdpico y estratificado por edad, sexo y drea geografica.

Valoracion de los participantes y variables de interés

La valoracion basal fue realizada en el mismo domicilio de los participantes. En dicha valoracion
se evalud la ocurrencia previa de caidas y la autopercepcion del riesgo de caer a través de las

siguientes preguntas:

Pregunta 1: “ése ha caido en los ultimos 6 meses?”. Respuestas posibles: si/no.

Pregunta 2: “éCree que se puede caer en los préximos meses?”. Respuestas posibles: si/no.
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Pregunta 3: “éCuadl es la probabilidad de que se caiga en los proximos meses?”. Respuestas

posibles: baja/media/alta.

En la valoracidn basal también se evalué la presencia e intensidad del dolor a través de la
pregunta “¢ha tenido dolor en alguna parte del cuerpo en las ultimas cuatro semanas?”

(repuestas posibles: si/no), y de la escala Face Pain Scale (FPS) (rango 0-6); respectivamente.

También se recogieron datos sobre la fuerza muscular (escala del Medical Research Council) y
el equilibrio (4 items de la escala de Tinetti), los tratamientos farmacoldgicos, y la situacion
funcional (indice de Katz), afectiva (test de Yesavage) y cognitiva (test de Pfeiffer) de los

participantes.

A continuacion, se realizd un seguimiento telefénico a los 4, 6, 9 y 12 meses en los que se
pregunto por la ocurrencia de caidas respecto a la valoraciéon basal o al control telefénico previo
segln correspondiera. Se considerd que un individuo presentd caidas recurrentes cuando

ocurrieron 2 é mas caidas durante el seguimiento hasta los 12 meses.

Andlisis estadistico

La validez predictiva de caidas recurrentes de la autopercepcién del riesgo de caer se evalud a
través de la sensibilidad, especificidad y area bajo la curva de cada una de las preguntas antes
descritas y de un cuestionario construido a partir de las preguntas 1y 3 (rango 1 a 6). Para este

analisis la muestra se ponderd para el sexo y edad de los participantes.

La evaluacién del dolor como factor de riesgo de caidas recurrentes se evalud dividiendo a la
muestra en dos grupos de edad: poblacion anciana (65 a 79 afios) y muy anciana (80 é mas afios).
Para cada grupo de edad se desarrollé un modelo multivariante (regresién logistica) ajustado
por edad, sexo, equilibrio, fuerza muscular, sintomas afectivos, deterioro cognitivo, nimero de

farmacos y farmacos con riesgo conocido de caidas.

PRINCIPALES RESULTADOS
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Se reclutaron 772 personas de las cuales 550 (71,2%) fueron de 80 é mas afios. El 9,9% de los

participantes presentaron caidas recurrentes durante el afo de seguimiento.

Entre las personas que completaron al menos el primer seguimiento telefénico, el 26,4%y 32,9%
de ellos respondieron afirmativamente a las preguntas 1y 2, respectivamente. En cuanto a la
pregunta 3, el 37,2% y 11,1% contestaron tener una probabilidad media y alta de caer,

respectivamente.

Las personas que creian que se podian caer (pregunta 2: “iCree usted que se puede caer en los
proximos meses?”), cayeron mas que las que no. El riesgo relativo asociado para esta pregunta
con respecto a la aparicidn de caidas recurrentes fue 7,4 (IC 95%: 1,7-16,5) a los 4 meses y 2,2
(1C95%: 1,0-3,9) a los 12 meses. La validez de esta pregunta para detectar personas con caidas
recurrentes a corto y medio plazo (hasta los 6 meses) fue buena (area bajo la curva: 0,71 [IC
95%: 0,59-0,71] y 0,66 [IC 95%: 0,57-0,66] a los 4 y 6 meses, respectivamente). A largo plazo (6
a 12 meses), resultd tener mayor capacidad predictiva el hecho de haber caido al menos 1 vez
en los 6 meses previos (pregunta 1) (area bajo la curva: 0,71 [IC 95%: 0,63-0,71] y 0,72 [IC 95%:

0,65-0,72] alos 9 y 12 meses, respectivamente).

Respecto al cuestionario construido a partir de las preguntas 1y 3, la proporcién de personas
con caidas recurrentes en el siguiente afio fue progresivamente mayor en funcién de la
puntuacion obtenida en el cuestionario (rango de 1 a 6). Si se establece como punto de corte la
puntuacion 3, la sensibilidad y especificidad para la aparicién de caidas recurrentes al afio fueron
del 70% (IC 95%: 56-84) y 72% (IC 95%: 68-76); respectivamente. El drea bajo la curva del

cuestionario para la prediccién de caidas recurrentes al afio fue 0,74 (IC 95%: 0,66-0,82).

Respecto al dolor como factor de riesgo de caidas recurrentes, en el grupo de edad de 65-79
afios (poblacion anciana), el 51,35% de los participantes reportd tener dolor, de los que el 37,7%;
36,8%; y 12,3%; presento dolor de intensidad leve, moderada y severa; respectivamente. En el

grupo de participantes de 80 6 mas afios (poblacién muy anciana), el 52% de ellos reporté tener
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dolor, siendo la distribucion de los mismos, de acuerdo a la intensidad del dolor, del 19,2% (leve),
45,8% (moderado), y 24,1% (severo). En el seguimiento presentaron caidas recurrentes el 6,93%
del grupo de poblacidn anciana (65-79 afios) y el 12,06% del grupo de poblacidn muy anciana

(80 6 mas afios).

En la poblacién anciana el dolor se asocid a caidas recurrentes con un odds ratio (OR) de 1,47
(1C95%: 1,08-2,0) por cada unidad de incremento en la intensidad del dolor (rango FPS de 0 a 6)
en el modelo multivariante; por lo que los participantes con el dolor mas severo posible (FPS 6)
tuvieron un OR asociado de 10,16 para caidas recurrentes respecto a los participantes ancianos
sin dolor (FPS 0). Sin embargo, en el grupo de poblacién muy anciana el dolor no se asocio a

caidas recurrentes ni en el analisis bivariante ni en el modelo multivariante.

Respecto al analisis ponderado de una posible modificacion del efecto o interaccion de la edad
sobre la asociacion del dolor con las caidas recurrentes, el pardmetro estimado para dicha

interaccion no resulto significativo (p=0,129).

CONCLUSIONES

La autopercepcion de los ancianos de su propio riesgo de caer es vdlida como elemento

predictor de caidas recurrentes.

Un breve cuestionario que incluye una pregunta sobre la autopercepcion del propio riesgo de
caer y otra sobre la ocurrencia de caidas en los 6 meses previos, muestra una buena validez

predictiva para la ocurrencia de caidas recurrentes en un afo.

El dolor, potencialmente modificable y altamente prevalente, es un factor de riesgo de caidas

recurrentes en la poblacién anciana (65-79 afos).

No hemos podido demostrar que la relacion dolor-caidas recurrentes se mantenga en la

poblacién muy anciana (80 6 mas afios).
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1. INTRODUCCION

1.1 MAGNITUD DEL PROBLEMA

Las caidas en la poblacién anciana (65 6 mas afios) representan uno de los principales problemas

de salud en esta poblacidn, tanto por su prevalencia como por sus consecuencias:

e El 28 a 35% de las personas mayores de 65 afios se cae en un afio(1,2), siendo esta
proporcién incluso mayor (32 a 42%) en el subgrupo de mayores de 75 afos(1,3,4).
Ademas, la mitad de estas personas se caen mds de una vez(5,6).

e Aproximadamente el 15% de las caidas ocasionan una fractura o la necesidad de ingreso
hospitalario(7). Mencién especial merece la fractura de cadera dado su gran impacto
sanitario en esta poblacién: hasta el 1% de las caidas se asocian a fractura de
cadera(3,8,9).

e El10% de las visitas a urgencias de esta poblacion estan causadas por lesiones asociadas
a una caida, requiriendo ingreso hospitalario la mitad de ellas(10-12).

e Mortalidad: las caidas son la causa mas comun de muerte asociada a lesiones en los
mayores de 75 afios(1). Los accidentes son la quinta causa de mortalidad en los ancianos
representando las caidas dos tercios de esos accidentes(6).

e Miedo a caer, deterioro funcional y depresion: entre el 30 a 73% de los ancianos que
caen presentan a continuacidon miedo a caer(13—15)(“sindrome post caida”). Este miedo
a su vez motiva que los afectados disminuyan sus actividades lo que se asocia a deterioro
funcional, depresion y aislamiento social (14,16).

e Institucionalizacién: las caidas recurrentes son un potente predictor de
institucionalizacién en la poblacion anciana(17). Hasta el 50% de los ancianos

hospitalizados a consecuencia de una caida son institucionalizados al alta(18).
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En nuestro medio se han reportado recientemente los siguientes datos de incidencia y
consecuencias de caidas a partir de una cohorte comunitaria (n=772) reclutada a nivel nacional

y seguida durante un afio(19):

e El 28.4% de los ancianos cayeron al menos una vez en un afio (tasa de incidencia: 53,5
caidas por 100 personas y afio). El 9,9% tuvo caidas recurrentes.

e El 9,3% de las personas que cayeron tuvieron fracturas. El 3,1% de los que cayeron
presentd fractura de cadera.

e El 55,4% de los que cayeron necesitaron atencion médica. De ellos, el 29% acudié a

urgencias y el 7,3% requirié ingreso hospitalario.

1.2 DEFINICIONES

1.2.1 Definicién de caida

A lo largo del tiempo se han dado diversas definiciones de caida, algunas mas restrictivas que
otras. Esto ocurre también en el area de investigacion(1,11) donde el uso de distintas
definiciones ha ocasionado que los resultados de diversos estudios no sean del todo
comparables entre si. A continuacidn, repasamos algunas de las definiciones mds conocidas de

caidas:

e Tinetti 1988(3): un evento por el que una persona termina en el suelo o en un nivel
inferior, de forma no intencionada y no como consecuencia de un evento intrinseco
mayor (por ejemplo, ictus) ni de grave peligro.

e Nevitt 1991(20): un evento por el que una persona termina en el suelo, o en un plano
inferior contra un objeto como una silla o una escalera.

e Definicion del grupo investigador Frailty and Injuries: Co-operative Studies of
Intervention Techniques [FICSIT] 1993(21): un evento no intencionado por el cual una
persona termina en el suelo o en un nivel inferior, excluyéndose los eventos en los que
la persona termina sobre un mueble, una pared u otra estructura semejante.
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e Sociedades Americana y Britanica de Geriatria (SAG/SBG) 2011(22): un evento por el
cual una persona termina inesperadamente en el suelo o en un nivel inferior, sin pérdida

de conciencia.

También resulta relevante en la definicion de las caidas la consideracién de las lesiones
asociadas. En el estudio de Wolf y col.(23) sobre la efectividad del Tai-Chi y un programa de
entrenamiento del equilibrio en la reduccidn de caidas en una muestra de 200 participantes se
consideraron dos definiciones de caidas: la del grupo FICSIT antes mencionada (definicion 1) y
otra mas restringida que excluia los eventos en los que no se produjera alguna lesién aunque
sea una rozadura o hematoma (definicion 2). Esta diferencia motivd que se contaran 209 caidas
segln la definicién 1 y 110 segun la definicion 2, y que en el analisis bivariante el Tai-Chi
demostrara reducir de forma significativa las caidas cuando se consideraba la definicién 1 pero

no cuando se tomaba en cuenta la definicion 2.

1.2.2 Caidas simples vs recurrentes
Se definen a los caedores recurrentes como las personas que caen dos 6 mas veces en un
periodo de tiempo determinado, habitualmente 6 6 12 meses(1). Esta distincion respecto a los

gue han caido sélo una vez (caidas simples) es relevante:

e Los ancianos que presentan caidas simples se parecen mds a los que no caen que a los
que caen de manera recurrente. Lord y col.(24) demostraron en una muestra de
poblacién anciana comunitaria que los parametros fisioldgicos relacionados con el
tiempo de reaccidn, fuerza del cuaddriceps, propiocepcién de los miembros inferiores,
equilibrio (balanceo corporal), o contraste visual, eran similares entre los ancianos que
no caen o que habian caido sélo una vez (1 afio), mientras que fueron significantemente

peores en los caedores recurrentes.
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e Se ha sugerido que la identificacion de los factores asociados a caidas recurrentes
pueden ser mds importantes ya que las caidas simples son menos predecibles y las
caidas recurrentes pueden indicar patologias crénicas subyacentes(25).

e La asociacion de los factores de riesgo individuales con las caidas es mayor para las

caidas recurrentes que para las caidas aisladas(25,26).

Actualmente se recomienda la valoracidn y un plan de intervencidn para toda persona anciana
con caidas recurrentes, e intervenir en las caidas simples sélo cuando éstas han sido de magnitud
suficiente para requerir atencion médica o se asocian a un trastorno de la marcha o

equilibrio(22).

1.2.3 Escenario de las caidas

En las caidas, como en la mayoria de los problemas de salud de la poblaciéon anciana, es
importante distinguir entre la poblacidon anciana comunitaria, institucionalizada y hospitalizada.
El perfil clinico, funcional, cognitivo y social difiere de forma importante entre estas poblaciones
lo cual hace que los resultados de la investigacidon no puedan ser extrapolables de un grupo a
otro. Las caidas no son una excepcidn y se han encontrado importantes diferencias entre estas
poblaciones con respecto a la incidencia de caidas (considerablemente mayor entre los
institucionalizados con respecto a la poblacién anciana comunitaria), los factores de riesgo
asociados (los factores “ambientales” asociados a caidas en la poblacidn comunitaria suelen
referirse a la intensidad inadecuada de luz, la presencia de alfombras sueltas o superficies
resbaladizas, mientras que en la poblacién hospitalizada aquéllos suelen referirse al uso de
barandillas o la presencia de obstaculos), las situaciones clinicas en las que se producen las
caidas (las asociadas a accidentes en el entorno son mas frecuentes en la poblacidn anciana
comunitaria que en la institucionalizada), y las intervenciones que se han investigado (las del

I”

tipo “multifactorial” se han dirigido mayoritariamente a la poblacién anciana comunitaria
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mientras que las del tipo “multicomponente” se han desarrollado en poblacién anciana

institucionalizada)(1,2,6,22,27).

1.3 ENFOQUE ACTUAL DEL MANEJO DE CAIDAS

Las caidas generalmente resultan de una interaccidon entre multiples y diversos factores de
riesgo y situaciones especificas, parte importante de los cuales pueden ser modificados(2). En
este sentido, el enfoque actual de caidas se basa en la evaluacién e intervencién multifactoriales
de los ancianos afectados o en riesgo. La guia clinica conjunta de las sociedades britanica y
norteamericana de geriatria(2) propone un algoritmo clinico basado en esos dos puntos (figura
1).

7N

screening

~

A

}

negativo positivo
écaida simple + trastorno valoracion completa
de la marcha/equilibrio? (multifactorial)
A
\—|—/—/\ / \‘—/
/
/
/
intervencion
i multifactorial/multico
Sl
mponente

Modificado de American Geriatrics Society and British Geriatrics Society (22).

Figura 1. Algoritmo para la evaluacién y manejo de las caidas.

El screening incluye 3 preguntas:

e (2 6 mas caidas en los ultimos 12 meses?
e (precisa atencidn sanitaria en este momento por una caida?

e (dificultad en la marcha o el equilibrio?
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Una respuesta afirmativa a cualquiera de estas preguntas da un resultado positivo y la indicacion

de pasar a la evaluacién completa.

La valoracién completa incluye la anamnesis, el examen fisico, la evaluacion cognitiva y
funcional, y la determinacidn multifactorial del riesgo de caidas segln los parametros incluidos

en la tabla 1.

Tabla 1. Parametros de la valoracion multifactorial de caidas

Parametro

historia de caidas previas
farmacos

marcha, equilibrio y movilidad
agudeza visual

otros dafios neurolégicos
fuerza muscular

ritmo y frecuencia cardiacos
hipotensién postural

pie y calzado

entorno ambiental

Modificado de American Geriatrics Society, British Geriatrics Society, and American Academy of Orthopaedic Surgeons (2).

Finalmente, y en base a lo anterior, se determina si hay indicacion de proceder a un plan de

intervencién (multifactorial/multicomponente) cuyos componentes se muestran en la tabla 2.

Tabla 2. Intervencién multifactorial/multicomponente de caidas

Componentes

Minimizar farmacos

Programa de ejercicio individualizado

Tratamiento de las alteraciones visuales

Manejo de la hipotensién postural

Manejo de las anomalias del ritmo o frecuencia cardiacos
Suplementacién con vitamina D

Manejo de los problemas del pie o calzado

Modificacién de los riesgos ambientales

Educacion e informacion

Modificado de American Geriatrics Society, British Geriatrics Society, and American Academy of Orthopaedic Surgeons (2).
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1.4 PREDICCION DE CAIDAS Y FACTORES DE RIESGO

El enfoque antes referido requiere la atencion de dos puntos importantes: la deteccién precoz
de los ancianos en situacion de riesgo de caer (“screening”) y la identificacidon de factores de
riesgo de caidas en los ancianos que caen. Los dos estudios incluidos en la presente tesis se

dirigen a estos dos puntos.

1.4.1 Medicién del riesgo de caer.
La necesidad de detectar a los ancianos en riesgo de caer ha motivado el desarrollo de diferentes
herramientas predictoras de caidas. Estas herramientas pueden agruparse en dos

categorias(28):

1. Herramientas de evaluacion multifactorial (“multifactorial assessment tools”) (HEM):
usualmente consisten en una lista de items (“checklist”) de factores de riesgo de caidas
conocidos (reportados por el propio paciente o recogidos de la historia clinica), los
cuales puntuan individualmente y producen un puntaje final que reflejaria el riesgo de
caer. Estos items suelen incluir la presencia de ciertas enfermedades agudas o crdnicas,
el estado de animo o cognitivo, la presencia de dificultades de movilidad, el uso de
ciertos farmacos o el antecedente de caidas previas. Algunas herramientas incluyen
también algunos parametros fisioldégicos (como la presion arterial). El tiempo de
aplicacion puede variar desde un minuto hasta mas de una hora, y son habitualmente
utilizadas por el personal de enfermeria o terapistas.

2. Herramientas de evaluacién funcional de la movilidad (“functional mobility
assessments”) (HEF): tipicamente se dirigen a valorar aspectos funcionales y fisioldgicos
de la fuerza, marcha y del equilibrio. Son habitualmente utilizadas por fisioterapeutas,
terapeutas ocupacionales o médicos en el medio ambulatorio, solicitando al paciente la

realizacion de algunas maniobras fisicas.
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En el medio comunitario se han identificado hasta 23 herramientas (5 tipo HEM y 18 tipo HEF) y
su capacidad predictiva ha sido revisada(28). La tabla 3 muestra las herramientas cuya validez

predictiva ha sido evaluada de forma prospectiva a través de la sensibilidad y la especificidad.

Tabla 3. Herramientas predictoras del riesgo de caer en el medio comunitario

Herramienta n Sensibilidad | Especificidad
Tipo HEMF

Balance self efficacy 142 83 38
Elderly fall screening 283 83 69
Fall-risk screen test 1285 54 79
Geriatric postal screening survey (GPSS) 147 94 51
Tipo HEFM

Berg balance 66 53 96
5 min walk 45 82 79
Five-step test 45 82 82
Floor transfer 45 64 100
Functional reach 45 73 88
Performance-oriented mobility assessment for balance (POAM-B) 45 55 97
Postural stability 100 14 94
Tandem stance 45 55 94
Tinetti balance 225 70 52

Modificado de Scotty col. (27). S6lo se muestran los estudios en los que se ha podido calcularla sensibilidad y especificidad

Como se puede apreciar, tanto la sensibilidad como la especificidad de estas herramientas son
muy variables. Este hecho es muy importante de cara a recomendar su uso en la practica clinica.
Asi, se han propuesto una sensibilidad y especificidad minimas para recomendarlas(27,29): una
sensibilidad de al menos 70-80% y una especificidad de al menos 70-75%. Tomando en cuenta
estos parametros, en el medio comunitario sélo 3 herramientas (“5-min walk”, Five-step Test, y
Functional Reach Test; todas del tipo HEF) han demostrado cumplir estos requisitos. Por otro
lado, la mayoria de estas herramientas se han desarrollado o validado en una sola muestra (en
el medio comunitario sélo el Functional Reach Test ha demostrado capacidad predictiva en al

menos dos muestras diferentes)(30,31).

Un parametro individual que ha demostrado una capacidad predictiva relevante y que ha sido
incluido en diversas herramientas predictoras es el antecedente de caidas previas (usualmente
en los 6 6 12 meses previos). Rubenstein y Josephson(6) reportaron que de un total de 16

estudios que evaluaron hasta 11 predictores o factores de riesgo, el antecedente de caidas
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previas fue el segundo mayor predictor (riesgo relativo [RR] 3.0), sélo por debajo de la fuerza
muscular. Esto se refleja en la frecuente inclusion de este parametro en las diversas
herramientas predictoras desarrolladas: una revision analitica efectuada por Perell y col.(27)
reporté que de un total de 14 herramientas predictoras identificadas (similares a las del tipo
HEM), el antecedente de caidas previas se incluyd en 10 de ellas, siendo el segundo pardmetro
mas frecuentemente incluido, sélo por detras del deterioro cognitivo (presente en 13 de las 14

herramientas identificadas).

Sin embargo, tanto las herramientas del tipo HEF como el antecedente de caidas previas tienen
algunas limitaciones que pueden comprometer su validez predictiva. En el caso de las
herramientas del tipo HEF, las estimaciones de riesgo basadas en la medicidn de parametros de
movilidad estdn restringidas al momento en que se realiza la evaluacién y podria derivar en una
infraestimacién del riesgo de caer en los casos donde este riesgo puede fluctuar (por ejemplo,
la inestabilidad matutina secundaria a sedantes nocturnos) o donde el riesgo procede de
factores extrinsecos que no estan presentes durante la evaluacion o que no se relacionan con la
afectacién de la marcha o del equilibrio. En el caso del antecedente de caidas previas, si bien
este parametro reflejaria todas las circunstancias implicadas en el riesgo de caer
independientemente de que fluctien o de que estén presentes en la evaluacidn, este parametro
estd sujeto a un sesgo de memoria(32): una proporcién importante de ancianos no recuerda

todas sus caidas, especialmente si no tuvieron consecuencias importantes.

1.4.2 Autopercepcidn del riesgo de caidas

En la busqueda de otros parametros que permitan mejorar la identificacién de los ancianos en
riesgo de caer surge la autopercepcién del riesgo de caer como una probable medida global de
dicho riesgo, ya que todos los factores de riesgo intrinsecos y extrinsecos asociados contribuirian
a la percepcion del propio riesgo que puede tener la persona, incluso aunque ésta olvide algunos

eventos o circunstancias especificas. Este parametro no estaria sujeto a un sesgo de memoria ni
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fluctuaria durante el dia como ocurre con el antecedente de caidas previas y con las

herramientas del tipo HEF, respectivamente.

En un pequefio estudio previo en una cohorte de pacientes (n=52) atendidos en nuestro servicio
de geriatria (33) encontramos que la autopercepcién del riesgo de caer (evaluada a través de
cuatro preguntas) era predictora de caidas recurrentes futuras (RR 3,88 [1C95%:1,48-10,09],
sensibilidad 53,3 % [IC95 %:28,1-78,6], y especificidad 84,2 % [IC95 %:72,6-95,8]). De
confirmarse la capacidad predictiva de este parametro en una muestra mayor y representativa
de la poblacion anciana general, dispondriamos de un parametro de facil identificacion en la

practica clinica.

1.4.3 Factores de riesgo de caidas.

Una vez identificados los ancianos que estan en riesgo de presentar caidas, el siguiente paso del
enfoque actual es la evaluacion multifactorial a nivel individual del riesgo de caer. Esta
evaluacidn basicamente se dirige a identificar los factores de riesgo asociados a caidas en la

persona evaluada, ademas de una evaluacidn de la marcha y del equilibrio.

Existen muchos trabajos que han identificado diversos factores de riesgo de caidas. En este
sentido, un estudio muy referenciado es el trabajo de Rubenstein y Josephson(6) que reporté
una lista de factores de riesgo identificados en base a una revisién de 16 estudios (8 en poblacion
anciana comunitaria y 8 en poblacion institucionalizada [“nursing homes”]). La tabla 4 presenta

esta lista de factores con el RR u odds ratio (OR) asociado (analisis biivariante).
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Tabla 4. Factores de riesgo o condiciones asociados a caidas

Factor de riesgo riesgo relativo (RR) rango
u odds ratio (OR)

Debilidad muscular 4,4 1,5-10,3
Historia previa de caidas 3 1,7-7

Trastorno de la marcha 2,9 1,3-5,6
Trastorno del equilibrio 2,9 1,6-5,4
Uso de ayuda técnica para caminar 2,6 1,2-4,6
Déficit visual 2,5 1,6-3,5
Artritis 2,4 1,9-2,9
Afectacion de las actividades de la vida diaria 2,3 1,5-3,1
Depresion 2,2 1,7-2,5
Deterioro cognitivo 1,8 1,0-2,3
Edad >80 afios 1,7 1,1-2,5

Modificado de Rubenstein yJosephson (6).

También se han identificado farmacos que incrementan el riesgo de caidas. Los meta-analisis de
Leipzig et al(34,35) encontraron que los psicotropos (sedantes, hipndticos, antidepresivos,
benzodiacepinas y neurolépticos), los antiarritmicos clase IA, la digoxina y los diuréticos, se
asociaban a un incremento en el riesgo de caidas con un OR asociado de 1,7; 1,6; 1,2; y 1,1;
respectivamente. Respecto al nimero de farmacos, diversos estudios han encontrado una

asociacion positiva de caidas con el uso de 3 6 mas farmacos(36—39).

Otro punto importante es el de los factores de riesgo de caidas asociadas a lesiones ya que la
mayoria de aquéllas no las causan. En general, las caidas asociadas a lesiones tienen los mismos
factores de riesgo que las caidas en general con los adicionales del sexo femenino, del indice de
masa corporal bajo y de la mayor actividad fisica(6). Especificamente, en el medio comunitario
se han identificado los siguientes factores de riesgo: caidas previas que hayan ocasionado

fracturas, raza blanca, deterioro cognitivo y alteracion del equilibrio(20,40).

Habitualmente, los factores de riesgo de caer son clasificados como intrinsecos (inherentes al
paciente, como la alteracién de la marcha o del equilibrio, el deterioro cognitivo y el déficit
visual) o extrinsecos (como la polifarmacia, el uso de farmacos de riesgo, o los factores

ambientales como alfombras sueltas o intensidad de luz inadecuada)(2,27). Se ha encontrado
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que los factores ambientales suelen crear las condiciones que favorecen los tropiezos o
deslizamientos en ancianos con factores de riesgo intrinsecos ya presentes, especialmente en el

medio comunitario(41).

También es importante comentar el efecto sinérgico que ocurre entre los factores de riesgo de
caidas. Diversos estudios han demostrado que el riesgo de caer aumenta de forma importante
segln aumenta el nimero de factores de riesgo presentes. Dos trabajos han encontrado este

fendmeno en poblacién anciana comunitaria:

e Tinetti y col.(3) encontraron que el riesgo de caer aumento del 27% entre los que no
presentaban ningun factor de riesgo o sélo uno, al 78% entre los que presentaban 4 6
mas factores de riesgo. Los factores de riesgo incluyeron el uso de sedantes, el deterioro
cognitivo, las anomalias de la pierna o del pie, la alteracion de la marcha y del equilibrio,
y la presencia del reflejo palmo-mentoniano.

e Nevitt y col.(25) reportaron que la proporciéon de ancianos con caidas recurrentes se
incrementd del 10 al 69% cuando el nimero de factores de riesgo aumentdé de uno a 4
6 mas. Los factores de riesgo identificados fueron la raza, el antecedente de caidas
previas, la artritis, el parkinsonismo, la dificultad para levantarse, y la alteracién de la

marcha en tandem.

1.4.4 Dolor como factor de riesgo de caidas recurrentes

El dolor como factor de riesgo de caidas seria relevante ya que se trata de un factor altamente
prevalente (25-75% de la poblacién anciana)(42) y potencialmente modificable. Si bien existen
estudios que han evaluado esta relacion en la poblacion anciana, pocos se han basado en datos
primarios prospectivos. Asi, el meta-andlisis de Stubbs y col.(43) incluyé 3 estudios
prospectivos(44—46) de los que sélo el trabajo de Leveille y col.(44) evalué de forma primaria
esta relacion, en poblacion exclusivamente femenina y con discapacidad funcional.

Recientemente, se ha reportado una asociacion significativa en la poblacién anciana masculina
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auténoma (deambulacién no asistida)(47) y una relacion positiva para el dolor especificamente

lumbar(48,49).

Adicionalmente, los estudios antes referidos no distinguen a la poblacién anciana (65 - 79 afios)
de la muy anciana (80 6 mas afios). Esta distincién resulta cada vez mas relevante ya que el
primer grupo, dado el impacto favorable de la medicina y el consiguiente aumento en la
expectativa de vida, tiende a mantener un nivel de autonomia y de actividad fisica
mayores(50,51). Esta diferencia podria influir en el riesgo de caer y su asociacién con el dolor,
dificultando la extrapolacién de resultados entre ambos grupos. En el metaandlisis antes
referido(43) no se pudo evaluar la influencia de la edad en la asociacion del dolor con las caidas

recurrentes.
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2. HIPOTESIS

En el planteamiento de esta tesis doctoral se definieron dos hipdtesis.

2.1 Autopercepcion del riesgo de caer como predictor de caidas (estudio 1)

Se han desarrollado diversas herramientas predictoras de caidas. Sin embargo, su capacidad

predictora y validacion todavia no son satisfactorias.

Un pardmetro potente como predictor de caidas es el antecedente de caidas previas. Sin

embargo, estd sujeto a un sesgo de memoria relevante.

Los ancianos podrian estimar bien su riesgo de caer, y esta “autopercepcion” podria ser un
parametro predictivo vdlido de caidas recurrentes con el que se podria mejorar la deteccién de
las personas ancianas con riesgo de caidas y lesiones. Este pardametro podria sintetizar el

impacto de los factores de riesgo intrinsecos y extrinsecos presentes en una persona.

2.2 Dolor como factor de riesgo de caidas (estudio 2)

La identificacidn o confirmacién de nuevos factores de riesgo sigue siendo una prioridad en la
investigacion de las caidas. En este sentido, resulta relevante la confirmacion del dolor como
factor de riesgo de caidas recurrentes en la poblacién anciana dada su alta prevalencia en dicha

poblacién. Ademas, se trata de un factor potencialmente modificable.

Los datos actuales no son del todo concluyentes respecto al dolor como factor de riesgo de
caidas recurrentes. Ademas, en los estudios realizados no se ha diferenciado a la poblacidn
anciana de la muy anciana lo cual es relevante dada la diferencia cada vez mayor en el perfil de

ambos grupos de edad respecto a su autonomia, estado funcional y supervivencia.
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3. OBJETIVOS

Objetivo general 1: evaluar la autopercepcion del riesgo de caer como predictor

de caidas recurrentes.

Objetivo especifico 1.1
Estudiar la validez predictiva de caidas recurrentes de la autopercepcion de riesgo de caer en

una muestra de poblacidn anciana general comunitaria.

Objetivo especifico 1.2
Estudiar la validez predictiva de caidas recurrentes mediante un cuestionario que combina una
pregunta relacionada con la autopercepcién y otra pregunta relacionada con el antecedente de

caidas previas.

Objetivo principal 2: evaluar al dolor como factor de riesgo de caidas recurrentes.

Objetivo especifico 2.1
Evaluar la influencia del dolor como factor de riesgo de caidas recurrentes en una muestra de

poblacién general anciana comunitaria.

Objetivo especifico 2.2

Evaluar la influencia del dolor como factor de riesgo de caidas recurrentes de forma diferencial

entre la poblacién anciana (65-79 afos) y muy anciana (80 é mas afios).
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4. MATERIAL, METODOS Y RESULTADOS

4.1 OBJETIVO GENERAL 1: evaluar la autopercepcién del riesgo de caer como

predictor de caidas recurrentes.

ESTUDIO 1. UNA HERRAMIENTA DE DOS PREGUNTAS PARA EVALUAR EL RIESGO

DE CAIDAS RECURRENTES EN LA POBLACION ANCIANA.

Resumen
Introduccidn

La propia percepcion de la poblacién anciana de su riesgo de caer (autopercepcién) no ha sido
previamente incluida en las herramientas de screening desarrolladas para identificar a la
poblacién anciana en riesgo de caer. El objetivo de este estudio fue evaluar la validez predictiva
de algunas preguntas relacionadas con dicha autopercepcién con respecto a la ocurrencia de

caidas recurrentes.
Métodos

Este estudio prospectivo fue desarrollado en una muestra probabilistica de 772 ancianos
espanoles no institucionalizados, quienes fueron seguidos durante un afo. En la valoracion basal
se preguntd a los participantes por la ocurrencia reciente de caidas (pregunta 1: “ése ha caido
en los Ultimos 6 meses?”), y por su propia percepcion del riesgo de caer a través de dos
preguntas (pregunta 2: “éusted piensa que se puede caer en los préximos meses?”, posibles
respuestas: si/no; pregunta 3: “écual es la probabilidad de que usted se caiga en los proximos
meses?”, posibles respuestas: baja, media, alta). El seguimiento consté de entrevistas

telefdnicas cada 3 meses, en las que se registrd el nimero de caidas ocurridas.

Resultados
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Un breve cuestionario construido con las preguntas 1y 3 mostraron una sensibilidad del 70% (IC
95%: 56-84%), especificidad del 72% (IC 95%: 68-76%), y un area bajo la curva ROC de 0,74 (IC

95%: 0,66-0,82), para la prediccion de caidas recurrentes en el afio siguiente.

Conclusiones

La autopercepcién del riesgo de caer tiene validez predictiva de la ocurrencia de caidas
recurrentes en la poblacién anciana. Un breve cuestionario que incluye una pregunta de dicha

autopercepciéon y otra de la historia reciente de caidas tiene una buena validez predictiva.
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Abstract

Introduction

Older adults’ perception of their own risk of fall has never been included into screening tools.
The goal of this study was to evaluate the predictive validity of questions on subjects’ self-
perception of their own risk of fall.

Methods

This prospective study was conducted on a probabilistic sample of 772 Spanish community-
dwelling older adults, who were followed-up for a one year period. At a baseline visit, sub-
jects were asked about their recent history of falls (question 1: “Have you fallen in the last 6
months?”), as well as on their perception of their own risk of fall by using two questions
(question 2: “Do you think you may fall in the next few months?” possible answers: yes/no;
question 3: “What is the probability that you fall in the next few months?” possible answers:
low/intermediate/high). The follow-up consisted of quarterly telephone calls, where the num-
ber of falls occurred in that period was recorded.

Results

A short questionnaire built with questions 1 and 3 showed 70% sensitivity (95% CI: 56%-
84%), 72% specificity (95% Cl: 68%-76%) and 0.74 area under the ROC curve (95% CI:
0.66-0.82) for prediction of repeated falls in the subsequent year.

Conclusions

The estimation of one’s own risk of fall has predictive validity for the occurrence of repeated
falls in older adults. A short questionnaire including a question on perception of one’s own
risk of fall and a question on the recent history of falls had good predictive validity.
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Introduction

Falls may result in severe injury-including fracture-restriction of motility, functional deterio-
ration and fear of falling and may be a determinant of institutionalization [1-3]. Approxi-
mately 10% of the older population experience repeated falls in one year with the consequent
health risks [4]. Given that some risk factors may be modified and several interventions may
be useful to reduce the risk of fall, it is important to have tools, which accurately evaluate such
risk, predicting whether a subject will experience repeated falls in the future.

In the clinical practice, several tools are used to identify older people at risk of falling, to
proceed with further evaluations and to intervene if necessary. Most of such tools and proto-
cols are based on the analysis of subjects’ gait, balance and other functional mobility assess-
ments; other tools include risk factors obtained from the past medical history of the patient,
especially the history of previous falls [5,6]. Both approaches have certain limitations, which
result in sub-optimal validity of the existing tools. Risk estimations based on subject’s func-
tional mobility are restricted to the moment of examination and might lead to underestima-
tion of the risk of fall in situations where the risk fluctuates (e.g. morning instability secondary
to night sedatives) or where the risk comes from extrinsic factors (which are not present dur-
ing examination or are unrelated to gait/balance). Risk estimations based on the history of falls
would cover all circumstances-regardless of whether they were present during examination or
not. However, they could be subjected to memory bias, since patients tend to forget falls, espe-
cially if they were inconsequential [7].

Here we propose the hypothesis that older adults are able to estimate well their own risk of
fall and that such “self-estimation” could contribute to identification of subjects at risk of fall
and injury. We postulate that perception of one’s own risk of falling is the result of the action
of different risk factors on the person. Thus, the overall self-perception of risk could be influ-
enced by many other circumstances, difficult to detect individually. Inquiring about self-per-
ceived risk, could yield different results than inquiring for the risk factors themselves. For
example, a person who has forgotten that he has fallen could still retain a sense of risk, caused
by those forgotten falls.

Our hypothesis has been previously tested in a small study, where self-perception of the risk
of fall was predictive of subsequent falls in a cohort of older patients managed in our Geriatrics
Service [8]. The goal of the present study was to evaluate the predictive validity of self-esti-
mated risk of fall in a larger sample of community-dwelling subjects, as well as to evaluate the
validity of an ultra-short questionnaire, which combined a question on self-perception and a
question on the history of falls. In both cases, the evaluation of predictive validity was focused
on the occurrence of multiple falls (not only one), because subjects who tend to fall repeatedly
are at highest risk of complications.

Materials and methods

This longitudinal, prospective study of predictive validity involved a cohort of 772 non-institu-
tionalized, older-than-64-years subjects living in Spain. The study included a first (baseline)
in-person visit and a subsequent one-year follow-up period based on quarterly telephone calls.
Subjects were recruited though a randomized multistage stratified sampling process accord-
ing to sex, geographical area and community size (rural community, urban community, big
city). The sample included a non-proportional age stratum with overrepresentation of subjects
older than 79 years because, in our opinion, they are highly representative of the particular
physiological characteristics of the elderly. In a first sampling stage, communities from pre-
established geographical areas were selected, including different-sized communities in each
area. Within communities, different districts were selected and, within every district, homes
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were selected by using a mixed door-to-door/telephone call approach. Information from the
latest available register of inhabitants (2007) was used for the sampling process. Data were col-
lected between years 2007 and 2009.

During the baseline visit, socio-demographic data (age, sex, education level, cohabitation
status), a list of medicines and a list of previous diseases were collected by using a question-
naire from the National Health Survey 2006 [9]. The cognitive capacity was measured with the
Pfeiffer’s test [10,11] and the independence in activities of daily living (ADL) was evaluated
with the Katz’s index [12]. Depression was screened by using the GDS-5 [13], muscle strength
in lower extremities was assessed by using the Medical Research Council Scale [14], and bal-

ance was measured by using the following 4 items of the Tinetti Balance Scale: sitting balance,
attempts to rise (stand up), immediate standing balance and standing balance [15].

The occurrence of falls in the previous 6 months was investigated by using the question: “Have
you fallen in the last 6 months?” (Question 1; possible answers: yes/no). The self-perception of the
risk of fall was evaluated by using two questions [8]: “Do you think you may fall in the next few
months?” (;Cree que se puede caer en los proximos meses?) (Question 2; possible answers: yes/no)
and “What is the probability that you fall in the next few months?” (;Cudl es la probabilidad de
quie se caiga en los proximos meses?) (Question 3; possible answers: low/intermediate/high). If a
participant asked exactly how many months, the survey taker asked for a 3-month prediction.
Question 1 could be answered by the subject or by an accompanying person. Questions 2 and 3
had to be answered by the subject. Additionally, we combined answers to question 1 and question
3 in a scale which ranks from 1 through 6, according to the scoring system depicted in Table 1.

In the follow-up telephone calls, the number of falls experienced by the subject from the
baseline visit or the previous telephone call was recorded. A fall was defined as any event,
where the subject unintentionally came to rest on the ground or alower level. However, this
working definition was not provided to patients, but instead the more familiar term “fall”,
included in direct simple questions, was used throughout the interview (e.g. “Have you fallen
down since the last telephone call?”). On the basis of the subjects’ answers, the survey taker
decided whether an event had been a fall or not.

Baseline data were recorded by professional survey takers without specific training in
healthcare. In order to reduce non-sampling errors, the interview was carefully designed,
the survey takers were trained and the field-work, surveys, data-coding and data processing
were carefully supervised. All survey takers received the same training, which consisted of
theoretical and practical sessions on the administration of the survey and the tools included in
it. In order to minimize the lack of response, a candidate was replaced with another after 10
failed attempts to contact, subject’s failure to attend 2 appointments, refusal to participate,

Table 1. Scoring of a questionnaire built with two questions regarding history of falls and perceived
fall risk.

Previous falls (6 months) Perceived risk of falling SCORE

No Low

Medium
High
Yes Low

Medium
High

DO | N =

Questions for score calculation: 1.- Have you ever fallen in the last 6 months?; 2.- What is the probability that
you fall in the next few months?

https://doi.org/10.1371/journal.pone.0176703.t1001
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institutionalization or death. The final response rate was 63%. To ensure the quality of the
field-work a supervisor accompanied the survey takers during the first few visits and a tele-
phonic control was carried out on 15% of participants; they were asked about the sampling
procedure (how they had been contacted), the completion of the protocol and the veracity of
answers. The fulfilled questionnaires were reviewed by a specially constituted team, which was
also in charge of recovering missing data by telephone, whenever possible. Such quality control
revealed selection errors for 100 participants, who were not included in the cohort.

Follow-up data were collected by telephone interviews 4, 6,9 and 12 months after the base-
line visit. The people in charge of the follow-up used a structured interview model. They had
received theoretical and practical training in the administration of the interviews. The inter-
viewers were blind to the participant’s answers to the tested questions.

The research protocol was previously approved by the local Ethical Committee (Consorci
Sanitari del Maresme). All participants had to sign an informed consent form before being
included in the study.

Statistical analysis

To avoid overrepresentation of any age or sex group, the sample was weighted according to
the population in the 2012 annual report of the Spanish National Institute of Statistics (INE)
and stratified by sex and age groups (65-t0-79 and older-than-79). Subjects with cognitive
deterioration (Pfeiffer test > 7) were excluded from the analysis. Hospitalization, institutional-
ization or variations from baseline in the following risk factors lead to exclusion from subse-
quent follow-up (end of follow-up): initiation or termination of any medication that increased
the risk of fall (benzodiazepines, antidepressants, neuroleptics, digoxin and antiarrhythmics
Alc) or initiation or termination of physiotherapy or occupational therapy aimed at reducing
the risk of fall. The reason for such exclusion criteria was that the self-perception of the risk of
fall-which was only recorded at baseline-could vary throughout the follow-up in case these
factors substantially modified the risk.

Sensitivity, specificity and area under the ROC curve (AUC) were calculated for the studied
questions (questions 1, 2 and 3), as well as the Odds Ratio (OR) and Relative Risk (RR) associ-
ated to positive responses. The short questionnaire built with questions 1 and 3 was studied in
the same way. The occurrence of falls during follow-up (gold standard), was considered posi-
tive when more than one fall was reported in a certain period (repeated falls), and negative,
when no falls or a single fall occurred. Patients with missing data were scarce; these patients
were excluded from the specific analysis affected by data-missing.

A 583 subject sample was considered sufficient for a 0.6 expected AUC with 95% confi-
dence and 0.08 estimation precision, considering a 1/10 proportion of participants with
repeated falls [16]

Calculations were carried out with the “survey” software package R v.3.1.2 [17,18]

Results

This study included 772 subjects, 550 of them older than 80 years; 637 participants completed
the follow-up, 430 of them were octogenarian (17% were lost to follow-up); 9.9% of partici-
pants had multiple falls during the one-year follow up period, the incidence of falls in this sam-
ple was published elsewhere [19]. Twenty subjects were excluded from the analysis due to
severe cognitive deterioration (Pfeiffer test > 7 errors). Furthermore, 292 subjects were
excluded during follow-up due to changes in medication (which increased the risk of fall), ini-
tiation or termination of rehabilitation therapy (which modified the risk of fall), hospitaliza-
tion, institutionalization or death.
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1384 subjects contacted

» 512 refused to participate

l

872 subjects

| 5100 excluded during quality control

l

772 subjects

| 520 excluded due to severe cognitive impairment

l

58 lost to follow-up

752 subjects

2 deaths
——»-66 excluded due to hospitalization

18 excluded due to changes in rehabilitation
6 excluded due to changes medications

10 lost to follow-up

602 included in analysis at 4 moths
- 2 did not response question 2
- 5 did not response question 3

1 death
29 excluded due to hospitalization

—»3 excluded due to institutionalization

3 excluded due to changes in rehabilitation

5 excluded due to changes medications

551 included in analysis at 6 moths
- 2 did not response question 2
- 5 did not response question 3

6 lost to follow-up
1 death
——-27 excluded due to hospitalization

6 excluded due to changes in rehabilitation

2 excluded due to changes medications

509 included in analysis at 9 moths
- 1 did not response question 2
- 4 did not response question 3

33 lost to follow-up

3 excluded due to hospitalization
——2 excluded due to institutionalization

3 excluded due to changes in rehabilitation

l

8 excluded due to changes medications

460 included in analysis at 12 moths
- 1 did not response question 2
- 3 did not response question 3

Fig 1. Subject exclusion and loss during the study.

https://doi.org/10.1371/journal.pone.0176703.9001

Thus, by the end of the one-year follow-up, complete datasets had been obtained for 460
subjects (61.17%). Fig 1 shows detailed information on subjects lost to follow-up in each

period. The median follow-up time was 10.66 months (SD 2.62). Table 2 shows the socio-

demographic data of the 602 subjects, who completed at least one telephonic control, and their

answers to the tested questions.

PLOS ONE | https://doi.org/10.1371/journal.pone.0176703 May 10,2017

5/12

37



@
@ ’ PLOS | ONE Two questions are enough to screen for risk of falling

Table 2. Socio-demographic data of participants who completed the first follow-up period.

Age Median SD
80.7 0.1
Sex n %
Male 226 37.5
Female 376 62.5
Education level n %
None 165 27.8
Basic 337 56.7
Intermediate 59 9.9
University 32 5.4
Cohabitation n %
Living alone 162 27.4
Cohabitating with someone 430 72.6
Katz n %
0 397 66.0
1 112 18.6
2 21 35
3 17 2.8
4 12 2.0
5 21 3.5
6 22 3.7
Pfeiffer n %
0-3 524 88.0
4-7 71 12.0
8-10 Excluded Excluded
Tested questions ? n %
Question 1: affirmative answer 159 26.4
Question 2: affirmative answer 197 32.9
Question 3: intermediate risk 221 37.2
Question 3: high risk 66 111

a Tested questions: Question 1: Have you fallen in the last 6 months? A: Yes vs. No; Question 2: Do you
think you may fall in the next few months? A: Yes vs. No; Question 3: What is the probability that you fall in
the next few months? A: low / intermediate / high.

https://doi.org/10.1371/journal.pone.0176703.t002

Table 3 shows the RR for repeated falls (two or more) corresponding to the three questions
at every follow-up point, as well as the sensitivity and specificity of every question for the pre-
diction of falls.

The short questionnaire (built with questions 1 and 3) yielded scores between 1 and 6. The
proportion of subjects who suffered repeated falls during the one-year follow-up was found to
increase with the score; thus, it was lowest for subjects with score 1 and highest for those with
score 6. Establishing score 3 as a cut point, the sensitivity and specificity for the occurrence of
repeated falls in one year were: 70% (95% CI 56%-84%) and 72% (95% CI 0.68%-0.76%),
respectively. Table 4 shows the incidence of repeated-falls for every score (range 1 to 6), as
well as the sensitivity and specificity for every cut point. The area under the ROC curve for
the different scores from the questionnaire for prediction of repeated falls in one year was
0.74 (95% CI: 0.66-0.82). Table 5 shows the area under the ROC curve for the questionnaire
and for questions 1, 2 and 3 in every follow-up period. The area under the ROC curve of the
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Table 3. Predictive validity of every one of the questions in the study for the occurrence of repeated falls.

month 4 month 6 month 9 month 12
Central (95% Cl) Central (95% Cl) Central (95% Cl) Central (95% CI)
Sensitivity (%) Question 1 63 (33-86) 55 (32-76) 57 (37-75) 64 (44-80)
Question 2 78 (46-94) 60 (37-80) 50 (31-70) 51 (32-69)
Question 3 68 (36-89) 54 (32-75) 56 (36-75) 63 (42-80)
Specificity (%) Question 1 78 (74-82) 79 (74-83) 79 (74-83) 79 (74-84)
Question 2 69 (64-73) 70 (64-75) 70 (64-75) 69 (63-75)
Question 3 63 (58—69) 64 (59-69) 64 (59-69) 64 (58-70)
Odds Ratio Question 1 6.2 (1.6-23.5) 4.6 (1.7-12.6) 5.1 (2.1-12.3) 6.6 (2.7-16.2)
Question 2 7.9 (1.7-36.3) 3.5(1.7-9.6) 2.4 (1.0-5.6) 2.3(1.0-5.4)
Question 3 3.7 (0.9-15.3) 2.2(0.8-5.9) 2.3(1.0-5.5) 3.0(1.3-7.3)
Relative Risk Question 1 5.8(1.6-12.7) 4.2 (1.7-7.3) 4.4 (2.1-6.7) 5.5(2.6-7.9)
Question 2 7.4(1.7-16.5) 3.2(1.3-6.2) 2.2(1.0-3.9) 2.2(1.0-3.9)
Question 3 3.6 (0.9-9.2) 2.1(0.8-4.3) 2.2(1.0-3.9) 2.7(1.347)

Question 1: Have you fallen in the last 6 months? A: Yes vs. No; Question 2: Do you think you may fall in the next few months? A: Yes vs. No; Question 3:
What is the probability that you fall in the next few months? Answers clustered into two categories low vs. intermediate/high.; Reference group for
calculations: participants with no falls or a single fall. Maximum values in bold type.

https://doi.org/10.1371/journal.pone.0176703.t003

questionnaire for the prediction of repeated falls (one year) in the oldest group was 0.72 (95%
CI: 0.62-0.81) and in the under 80 year group was: 0.77 (95%CI: 0.60-0.93), not being the dif-
ference significant among groups (p = 0.6). Also, not statistical differences were found in ques-
tionnaire validity at one year among sex groups: women 0.68 (95%CI: 0.58-0.78); men 0.84
(95%CI: 0.70-0.97); p = 0.07

The other measured risk factors for falling presented the following areas under the ROC
curve, for the prediction of repeated falls in one year: Polypharmacy: 0.67 (95% CI: 0.58; 0.77);
muscle weakness: 0.50 (95% CI: 0.41; 0.60); impaired balance: 0.61 (95% CI: 0.51; 0.70); func-
tional impairment 0.54 (95% CI: 0.45; 0.62); depression 0.63 (95% CI: 0.54; 0.72); cognitive
impairment 0.52 (95%CI: 0.43; 0.61).

Discussion

Up to our knowledge, the self-perceived high risk of fall has never been considered as a risk
marker or included in screening tools. The results of this study showed however, that older
adults’ self-estimation of their own risk of fall had a strong predictive value for the incidence of
subsequent falls. [t was clear that subjects, who believed that they were at risk of falling, experi-
enced more falls than others. Question 2 (Do you think you may fall in the next few months?)
had good validity to detect subjects prone to repeated falls in the short and medium term (up
to 6 months). In the long term (6 to 12 months), experiencing at least one fall in the previous 6
months had higher predictive capacity. The combination of the history of falls and the self-per-
ception of one’s own risk-as collected by the described questionnaire-had very good predic-
tive capacity at any time, up to one year. Additionally, this 6-score-questionnaire accurately
stratified subjects into risk groups, where the incidence of falls was directly proportional to the
questionnaire score at any moment in time. It is worth noting that more than one-third of sub-
jects with score 6 experienced repeated falls in the next year, while subjects with scores 1 and 2
experienced less repeated falls than the general population (incidence about 10%) [20-22]. We
would like to highlight that this questionnaire can be administered in a short time and that it
can be used even with subjects, who have moderate cognitive deterioration (Pfeiffer <8) and
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Table 5. Area underthe ROC curve for every studied question and for the questionnaire, at every fol-

low-up period.

Area under the curve

month 4

month 6

month 9

month 12

Question 12 0.68 (0.55-0.81) | 0.69(0.60-0.78) | 0.71(0.63-0.79) | 0.72(0.65-0.79)
Question 22 0.71(0.59-0.82) | 0.86(0.57-0.75) | 0.61(0.53-0.89) | 0.56(0.48-0.64)
Question 3 0.66 (0.52-0.79) | 0.60(0.49-0.71) | 0.62(0.53-0.71) | 0.62(0.54-0.70)
Questionnaire* 0.73 (0.60-0.86) | 0.70(0.59-0.81) | 0.72(0.63-0.82) | 0.74(0.66-0.82)

Question 1: Have you fallen in the last 6 months? A: Yes vs. No; Question 2: Do you think you may fall in the
next few months? A: Yes vs. No; Question 3: What is the probability that you fall in the next few months? A:
low / intermediate / high.; Questionnaire: includes questions 1 and 3

https://doi.org/10.1371/journal.pone.0176703.t005

that there are no significant differences in its validity among different age or sex groups.
Finally, it is important to mention that the AUC of the questionnaire is higher than that of any
other risk factor for falls analyzed in our study.

Few reports were found in the literature on the predictive validity of the most extensively
used tools to assess the risk of fall. They were often studied through convergent validity, by
comparing with other available tools for estimation of the risk of fall, or through case-control
studies where the gold standard was retrospective. One of the tools, for which predictive valid-
ity was studied, was the Performance-Oriented Mobility Assessment (POMA) scale, by Tinetti.
Verghese et al. found 61.5% sensitivity and 69.5% specificity in a group of 60 community-
dwelling older people, for the balance sub-scale by using a cut point of 10 [23]. Faber et al.
found, in a group of 72 institutionalized and community-dwelling older adults, that the sensi-
tivity and specificity to detect “fallers” (more than one fall) varied between 62.5% and 66.1%,
even with the best cut point [24]. Lin et al. studied the predictive validity of the Timed Up and
Go (TUG), One-Leg Stand, Functional Reach (FR), and Tinetti Balance scale (POMA) on a sam-
ple of community-dwelling older adults in Taiwan [25]. In this study, TUG presented a 0.61
AUC for prediction of falls in the following year, while the AUC of the other tests was between
0.51 and 0.56. However, these authors did not measure the tests’ predictive capacity for recur-
rent falls so that their results are not fully comparable to ours. Russell et al. studied the predic-
tive validity of FR and TUG on a sample of Australian older adults, who attended the hospital
because they had suffered a fall and were followed-up for 12 months. The area under the curve
for prediction of further falls was 0.60 for FR and 0.63 for TUG. The area under the curve for
recurrent falls was 0.62 for both tests, namely lower than that of our questionnaire. In the same
study, the authors reported a slightly higher validity for the Falls risk for older people in the com-
munity (FROP-Com) tool for assessment of recurrent falls, although it was also lower than that
of our short questionnaire (AUC 0.68) [26]. Thus, we failed to find any other tool for predic-
tion of the risk of fall with better validity than ours, in a prospective study.

Identifying subjects prone to recurrent falls is of high clinical interest because they often
experience severe complications of falls. In our opinion, older people who estimate their prob-
ability of falling to be “high” (according to question n"3) or who have experienced at least one
fall in the last 6 months (question n"1) should be evaluated with the aim of reducing their risk.
Any one of the two circumstances scores a minimum of 3 in our short questionnaire. This is
also valid for subjects who answer “yes” to question 2: “Do you think you may fall in the next
few months?”

In addition, falls are related to fragility syndrome, which is a lack of functional reserve, pre-
disposing to adverse health events such as falls, functional deterioration of death [27]. Thus,
the development of an instrument that quantifies the risk of falling may be useful to quantify
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fragility or at least one of its components. It is likely that patients who score higher on the
instrument are more fragile. In line with our research, a recently published study shows how
self-reported information on the components of fragility, had a superior discriminatory and
predictive capacity compared to the Fried fragility phenotype. In that study, a model which
included self-reported measures of slow walking, low physical activity and weight loss, had a
higher AUC (0.64) for incident falls compared to the Fried fragility phenotype (AUC: 0.57)
and the FRAIL scale (AUC: 0.56) [28]. Therefore, self-reported falls or self-reported risk for
falling may also contribute to improve frailty detection.

Our study had several limitations that are worth commenting. The self-estimation of the
risk of fall was recorded at the beginning of the study but not during the follow-up period.
Modifications in the risk of fall during follow-up could be accompanied by corresponding
changes in self-estimated risk of fall, which we did not measure. Therefore, subjects with
changes in medication or therapies that could modify the risk of fall were excluded from the
analysis. This resulted in a substantial reduction of the sample, which may be detrimental to
the generalization of results. Furthermore, we made quarterly telephone calls (except for the
first one, which was made 4 months after the baseline visit). Thus, there was time enough for
memory bias between two consecutive evaluations, which would result in a tendency to under-
estimate the incidence of falls [7]. However, we consider that such a bias was not important in
our study because the global incidence of falls and recurrent falls in our sample-published else-
where-were similar to those of other studies [19].

In conclusion, older adults” perception of their own risk of fall is valid as a predictor of
recurrent falls. A short questionnaire including a question on self-perception of one’s own risk
of fall and a question on the occurrence of falls in the previous 6 months shows good predictive
validity for the occurrence of multiple falls in one year.

Supporting information

S1 Tool. Screening instrument for recurrent falls.
(T1F)
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4.2 OBJETIVO GENERAL 2: evaluar al dolor como factor de riesgo de caidas

recurrentes.

ESTUDIO 2. DOLOR Y CAIDAS RECURRENTES EN LA POBLACION ANCIANA Y MUY

ANCIANA NO INSTITUCIONALIZADA.

Resumen

Introduccidn

Las caidas recurrentes representan una prioridad de la investigacion en geriatria. En este estudio
evaluamos la influencia del dolor como factor de riesgo de caidas recurrentes (dos o0 mds en un

afio) en la poblacién anciana (65-79 afios) y muy anciana (80 6 mas afios) no institucionalizada.

Métodos

Este fue un estudio de cohortes prospectivo. 772 personas de 65 ¢ mas afios (con una
sobrerepresentacion de la poblacién de 80 6 mas afios [n=550]) fueron incluidas a través de un
muestreo polietapico, aleatorizado y estratificado segln sexo y area geogréfica. Se realizé una
valoracion basal presencial (domicilio de los participantes) que incluyé una evaluacién del dolor
a través de la escala Face Pain Scale (FPS, rango 0-6), y luego un seguimiento telefdnico cada 3
meses hasta completar los 12 meses de seguimiento. Se realizd un analisis multivariable por
regresion logistica (caidas recurrentes como variable resultado) para cada grupo de edad
(poblacién anciana y muy anciana), considerando al dolor como variable independiente
cuantitativa (puntaje del FPS). Los modelos multivariables fueron ajustados por edad, sexo,
equilibrio, fuerza muscular, sintomas afectivos, nimero de farmacos, y fdrmacos con riesgo

conocido asociado a caidas.

Resultados
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114 (51,35%) y 286 (52%) participantes de los grupos de poblacién anciana y muy anciana
reportaron dolor; y ocurrieron caidas recurrentes en el 6,93% (n=12) del grupo de poblacién
anciana, y en el 12,06% (n=51) del grupo de poblacién muy anciana. En el grupo de poblaciéon
anciana, el dolor fue asociado a caidas recurrentes con un odds ratio (OR) de 1,47 (IC 95%: 1,08-
2,0; beta 0,3864) por cada unidad de incremento en la intensidad del dolor (asi, los participantes
con el dolor mas severo posible [FPS 6] tuvieron un OR de 10,16 con respecto a los participantes
sin dolor [FPS 0]). En el grupo de poblacion muy anciana, el dolor no se asocié a caidas

recurrentes.

Conclusiones

El dolor, sintoma potencialmente modificable y altamente prevalente, es un factor de riesgo de
caidas recurrentes en la poblacién anciana (65-79 afos). Sin embargo, no hemos sido capaces

de demostrar que esta asociacion persiste en la poblacién muy anciana (80 é mas afios).
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Abstract

years) non-institutionalized population.

number of drugs and number of drugs with risk of falls.

oldest-old population (80 or more years).

Keywords: Oldest-old people, Falls, Risk factors

Background: Recurrent falls represent a priority in geriatric research. In this study we evaluated the influence of
pain as a risk factor for recurrent falls (two or more in 1 year) in the older (65-79 years) and oldest-old (80 or more

Methods: Prospective cohort study. 772 non-institutionalized individuals with ages of 65 years or older (with
overrepresentation of people aged 80 years or older [n =550]) were included through randomized and multistage
sampling, stratified according to gender, geographic area and habitat size. Basal evaluation at participant's home
including pain evaluation by Face Pain Scale (FPS, range 0-6) and then telephonic contact every 3 months were
performed until complete 12 months. Multivariate analysis by logistic regression (recurrent falls as outcome variable)
for each age group (older and oldest-old group) were developed considering pain as a quantitative variable (according
to FPS score). Models were adjusted for age, gender, balance, muscle strength, depressive symptoms, cognitive decline,

Results: 114 (51.35%) and 286 (52%) participants of older and oldest-old group, respectively, reported pain; and
recurrent falls occurred in 6.93% (n = 12) of the older group and 12.06% (n=51) of the oldest-old group. In the older
group, pain was associated with recurrent falls, with an associated odds ratio (OR) of 1.47 (95% Cl 1.08-2.00; beta
0.3864) for each unit increase in pain intensity (thus, participants with the most severe pain [FPS 6] had OR of 10.16
regarding to participants without pain [FPS 0]). In the oldest-old group, pain was not associated with recurrent falls.

Conclusions: Pain, a potentially modifiable and highly prevalent symptom, is a risk factor for recurrent falls in the older
people (65-79 years). However, we have not been able to demonstrate that this relationship is maintained in the

Background

Falls and their sequelae represent a major problem in
the older population because they are associated with
various adverse events, such as fractures, functional de-
terioration, institutionalization, and visits to emergency
services [1-4]. In relation to the number of falls, the
profile of older individuals with only one fall (in 6-12
months) is more similar to that of older individuals who
do not fall than to that of those who have recurrent falls
(in terms of visual acuity, reaction time, body sway,
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quadriceps strength, and other parameters); therefore,
knowing the characteristics of patients with recurrent
falls is especially relevant [5].

When evaluating falls, the evaluation and treatment of
the identified modifiable risk factors are very important
[6, 7]. However, the net benefit of this approach is con-
sidered small at the population scale [7]; therefore, the
identification of new risk factors that are still not known
or not confirmed represents a care priority. In this sense,
pain as a risk factor for recurrent falls is relevant because
it is a highly prevalent (25-75% of the older population)
[8] and potentially modifiable factor. While there are
studies that evaluate this relationship in the older popu-
lation, few studies are based on prospective primary

© The Author(s). 2020 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http//creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
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data. Thus, the meta-analysis by Stubbs et al. [9] in-
cluded 3 prospective studies [10-12], of which only the
work by Leveille et al. [10] evaluated this relationship in
a primary way in an exclusively female population with
functional disability. Recently, a positive association was
reported in an autonomous male population (unassisted
ambulation) [13], as well as a positive relationship for
lumbar pain specifically [14, 15].

Additionally, the aforementioned studies do not distin-
guish the older population (65-79years) from the
oldest-old population (80 years or older). This distinc-
tion is increasingly relevant because the first group,
given the favourable impact of medicine and the conse-
quent increase in life expectancy, tends to maintain a
higher level of autonomy and physical activity [16, 17].
This difference could influence the risk of falling and its
association with pain, making it difficult to extrapolate
results between the 2 groups. In a meta-analysis [9], the
influence of age on the relationship of pain with recur-
rent falls could not be evaluated.

Given the above, the objective of this study is to pro-
spectively evaluate the influence of pain as a risk factor
for recurrent falls in the older and oldest-old non-
institutionalized population.

Methods

Design and sample

This is an observational prospective cohort study. The co-
hort has been previously described [18]. In summary and in
relation to this study, 772 non-institutionalized individuals
with ages of 65years or older were included; the partici-
pants were residents of all the provinces of Spain and were
recruited from the last available population census through
randomized, multistage sampling, stratified according to
gender, geographic area and habitat size. Sampling was
unproportionally allocated with overrepresentation of
people aged 80 years or older (n=550). To minimize the
lack of response from potential participants, only one indi-
vidual candidate was substituted for another in case of 10
failed contact attempts, 2 failed scheduled appointments,
negativity towards participation or inability to participate,
institutionalization or death. Regarding the contact method,
within each population, neighbourhoods or districts were
selected, and within the district, households were selected
through a mixed system of door-to-door sampling and tele-
phone contact. Primary research topics included pain, falls,
vital signs, and assessment of gait and balance. The recruit-
ment and follow-up period of the cohort was performed
during the years 2007—-2009.

Considering an alpha risk of 0.05 and a beta risk of 0.2
in a bilateral contrast, a relative risk (RR) of 1.75, a pain
prevalence of 50% and of recurrent falls between partici-
pants without pain of 15%, a Poisson approximation,
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and a loss rate of 10%, the number of participants
needed for this study was 488.

Data collection

A face-to-face baseline assessment was performed at the
home of the participant and then follow-up telephone
contact at 4, 6, 9 and 12 months. The basal data were
collected by professional surveyors, all trained, via theor-
etical and practical sessions, by the study researchers
using the same method. Follow-up data were collected
through telephone interviews conducted by personnel of
the centre responsible for the study (different from the
interviewers who performed the baseline assessment)
using a structured interview model for which they re-
ceived the same theoretical and practical training. The
individuals responsible for the follow-up calls were not
aware of the hypothesis of this study, and although they
had access to the data from the baseline assessment,
knowledge of the data was not necessary for the follow-
up calls.

Pain-related variables

The presence of pain was evaluated verbally in the base-
line interview through the following question: “Have you
had pain in any part of the body in the last 4 weeks?”. In
the case of an affirmative answer, the following question
was asked: “where?”. The interviewer copied the re-
sponse given by the participant literally, and all body
areas reported were recorded.

For the participants who responded to having pain, its
intensity was evaluated through the application of the
Face Pain Scale (FPS) [19], which has a scale compre-
hension verification question; therefore, if the participant
did not comprehend the scale, pain intensity was not
assessed. If more than one affected body area was re-
ported, the area with the highest pain intensity was con-
sidered. The FPS is a self-report scale (type of scale
recommended for pain assessment [20]) that has shown
validity in the older population [21]. It has also demon-
strated  its in patients suffering from
moderate-severe dementia who maintain communica-
tion capacity [22].

usefulness

Fall-related variables
A fall was defined as any event by which the person ends
up on the floor, or in a lower plane, in an unintentional
way. However, during contact with the participant, the
colloquial term “fall” was used and included in direct
and simple questions (“Have you fallen since the last
call?”), without giving the operative definition to the par-
ticipant. As reported by the participant, the pollster de-
cided whether a fall had occurred.

During each telephone follow-up contact, the par-
ticipant (or close informant) was asked about the
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occurrence of falls with respect to the baseline assess-
ment or the last telephone contact made. Participants
with 2 or more falls during follow-up were considered
individuals with recurrent falls, and participants were
considered to have completed the follow-up if fall
data were available for 12 months.

Other variables

In the baseline assessment, the functional status, cogni-
tive decline, and the presence of affective symptoms and
comorbidities were evaluated through the Katz index
[23] (range O to 6, where 6 represents a dependent per-
son for all basic activities of daily living), the Pfeiffer test
[24] (version adapted to Castilian Spanish by Martinez
De La Iglesia et al. [25], range 0-10, cut-off point =3),
the 5-question Yesavage Geriatric Depression Scale
(GDS-5) [26] (version adapted to Spanish by Ortega
Orcos et al. [26], range 0-5, cut-off point >2), and the
list of chronic diseases included in the questionnaire of
the Spanish National Health Survey [27]; respectively. In
addition, visual acuity was also assessed (according to
the ability or not to recognize another person at a dis-
tance of 4 m at the other side of the street with or with-
out the aid of glasses).

The strength of the lower limbs (foot, knee and hip)
was measured by manual measurement through the
Medical Research Council scale [28], whose values range
from 0 to 5 for each muscle group, with 5 being normal
strength. Balance was assessed through observation of
the participant in a seated position, of the ability of the
participant to get up without help, of the balance of the
participant in the standing position after standing up (5
s) and of the participant standing, according to the 4
corresponding sections of the Tinetti scale [29] and
using the same scoring system (0-1 for the sitting bal-
ance section and 0-2 for the other three parameters).
Lastly, pharmacological treatments were recorded (par-
ticipants were asked to show the interviewer all the
medications they took regardless of whether the medica-
tions were prescribed by a doctor) and the use of tech-
nical aids to walk.

Before disposing the results, total strength, balance,
and affective symptoms were considered potential
confounders. We did not consider osteoarthritis as a
potential confounder because a poor correlation has
been demonstrated between self-reported diagnosis
(the method of this study) and radiological confirm-
ation of this pathology (it has been proposed that
self-reported diagnosis is more an indication of joint
pain than of the presence of this pathology) [10, 30].
Additionally, it has not been fully demonstrated that
osteoarthritis is a risk factor for falls and could even
be a protective factor [31].
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Statistical analysis

For all analyses, the sample was divided into 2 age
groups: 65—79years (older age group) and 80 years or
older (oldest-old group). No other subgroups were
planned.

Pain and its intensity were grouped into the following
categories: no pain (FPS 0), mild pain (FPS 1-2), moder-
ate pain (FPS 3-4) and severe pain (FPS 5-6). For the
analysis of the balance variables and Katz index, the total
scores of the respective applied measurement tools
(ranges 0-7 and 0-6, respectively) were considered. In
the case of strength, the average of the right and left
scores of each joint was calculated (the data for the
available side was considered if data for both sides was
not available), and the sum of the 3 evaluated joints
(range 0-15) was considered.

In the bivariate analysis, the relationship of recurrent
falls (outcome variable) with pain and the following vari-
ables were evaluated: number of drugs, total strength,
balance, functional status, drugs that increase the risk of
falling (neuroleptics and hypnotics in this study),
affective symptoms, cognitive decline, and visual acuity.
The Chi-squared test or Fisher statistical test was used
for the categorical independent variables, and the Stu-
dent T test or Mann-Whitney U test was used for the
quantitative variables, according to whether the applica-
tion criteria were met. The pain variable was treated
quantitatively (FPS scale score) and categorically (no
pain-mild pain vs moderate-severe pain). This dichoto-
mization was performed taking into account the results
of previous studies that emphasize the importance of
pain intensity in the analysis of its consequences [10, 13,
32, 33]. The recurrent falls variable was always used as a
categorical dichotomous variable.

Following the bivariate analysis, a multivariate model
(logistic regression) was developed for each age group
considering pain as a quantitative variable (range 0-6
according to FPS score). It included, in addition to age
and gender, the variables defined as potential confound-
ing variables and the variables cognitive decline, number
of drugs and number of drugs with risk of falls [34]. No
covariate was categorized in the models. Each multivari-
ate model was developed in 2 steps: in the first step (step
1), all the aforementioned variables were introduced,
and in the second step (step 2), the initial model was
simplified to obtain only the significant predictor vari-
ables (p < 0.05). The pain score was not categorized in
the multivariable models to avoid a loss of precision
(maximum if dichotomized) in the analyses [35].

Lastly, the possible age (dichotomized in 65-79 years
and 80years and older) and pain (FPS) interaction for
recurrent falls was verified through a generalized linear
model with the total sample weighted according to gen-
der and age.
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In all analyses, a level of statistical significance of 95%
(p< 0.05) was established, and missing data were ex-
cluded from the analyses.

The statistical software SPSS v21.0 and R version 3.5.1
were used.

Ethical approval and consent to participate

The study was approved by the Ethics Committee for
Clinical Research of the Hospital of Mataré-Maresme
Health Consortium (Hospital de Matar6-Consorci Sani-
tari del Maresme) (Acta 10/07) (reference committee of
the centre responsible for the study). Written consent
was obtained from all participants or their proxy
relatives.

Results

Sample and monitoring

Figure 1 (Sample and follow-up) shows the recruitment
and follow-up for this study. A total of 222 older partici-
pants and 550 oldest-old participants were included. 630
(81.6%) participants (207 older and 423 oldest-old par-
ticipants) completed the 12-month follow-up, with the
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mean follow-up time (among the participants who had
at least one follow-up control) of 11.85 months (standard
deviation [SD] 0.9) for the older group and 11.29 months
(SD 2.01) for the oldest-old group. 1 older and 30
oldest-old participants died during the follow-up period

The baseline assessment data according to age group
and pain intensity are shown in Table 1. For both age
groups, participants with moderate-severe pain were
predominantly women, had a higher prevalence of osteo-
arthritis/arthritis, osteoporosis, and affective symptoms,
and consumed a greater number of drugs, drugs with
risk of falls and analgesics.

Pain

In the older group, 114 (51.35%) participants reported
pain (in all participants, it was possible to assess the
presence of pain), of which 43 (37.7%), 42 (36.8%), and
14 (12.3%) reported mild, moderate and severe pain, re-
spectively (in 15 [13.16%] participants, pain intensity
could not be evaluated). In the group of oldest-old par-
ticipants, 286 (52%) participants reported pain (1 partici-
pant could not assess the presence of pain); the

1384 subjects contacted

—Dl 512 refused to participate |

v
872 subjects recruited

(baseline assessment)

Y

772 subjects begin follow-up

A 4

100 participants excluded for not
passing quality control (selection
error)

v
630 subjects (207 older and
423 oldest-old participants)
completed follow-up at 12
months (complete fall data)

Fig. 1 Subject follow-up and loss during the study

65-79 years: 14 loss to follow up and 1
died

80 years or older: 97 loss to follow up
and 30 died
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Table 1 Baseline assessment at enrolment

Page 5 of 9

Variable 65-79 years 80 or more years
no pain - mild moderate-severe  p no pain - mild  moderate-severe  p
pain pain pain pain
Age (years)
mean (SD) 72.16 (4.24) 71.54 (4.15) 0.368 84.81 (4.22) 84.67 (4.22) 0.702
minimum-maximum 65-79 65-79 80-99 80-100
Gender
women (%) 75 (49.34) 45 (7895) < 001 187 (5862) 144 (71.29) < 001
men 77 (50.66) 12 (21.05) 132 (41.38) 58 (28.71)
Education
university students (%) 11 (7.28) 3 (5.26) 0452 18 (5.75) 3(1.52) 0.038
middle school 21 (13.97) 4 (7.02) 33 (10.54) 14 (7.07)
elementary school 89 (58.94) 35 (61.40) 175 (55.91) 112 (56.57)
none 30 (19.87) 15 (26.32) 87 (27.80) 69 (34.85)
Address
live alone (nobody) (%) 26 (13.90) 17 (24.64) 0.054 95 (27.30) 52 (22.61) 0272
partner/spouse 103 (55.08) 29 (42.03) 0.036 114 (3276) 67 (29.13) 0507
son/daughter 48 (25.67) 20 (28.96) 0.623 96 (27.59) 73 (31.74) 0210
grandson/granddaughter 9 (4.81) 3 (4.35) 1.000 24 (6.90) 23 (10) 0.160
non-family caregiver 1(0.53) 0 1.000 19 (5.46) 15(6.52) 0587
Technical assistance for walking at home
none (%) 137 (95.80) 49 (87.5) 0614 234 (69.85) 115 (55.29) < 001
furniture support 1(0.70) 3 (5.36) 0060  12(3.58) 12(577) 0286
person 0 0 1000 9 (269) 9 (433) 0334
cane (unipodal/English)/tripod 2 (1.40) 4(7.14) 0.247 48 (14.33) 40 (19.23) 0.148
walker with/without wheels 1 (0.70) 0 1.000 18 (5.37) 13 (6.25) 0.584
wheelchair 2 (1.40) 0 1.000 14 (4.18) 19 (9.13) 0027
Technical assistance for walking on the street
none (%) 130 (91.55) 50 (87.72) 0.648 190 (59.19) 86 (42.16) < 0.01
furniture support 0 0 1.000 0 2 (098) 0.149
person 1 (0.70) 1(1.75) 0467 13 (4.05) 14 (6.86) 0.159
cane (unipodal/bipodal)/tripod 9 (6.34) 6 (1053) 0.767 84 (26.17) 69 (33.82) 0.066
walker with/without wheels 1 (0.70) 0 1.000 12 (3.74) 12 (5.89) 0235
wheelchair 1 (0.70) 0 1.000 22 (6.85) 21(10.29) 0.190
Functional status (range 0-6; 0 independent)
mean (SD) 022 (063) 0.39 (0.98) 0.292 0.96 (1.74) 1.73(2.17) <0.01
minimum-maximum 0-5 0-6 0-6 0-6
Body mass index
mean (SD) 2884 (4.22) 2912 (4.6) 0.828 2807 (499) 2911 (5.21) 0037
= 1 fall in the previous 6 months (%) 32 (21.05) 12 (21.05) 1000 72 (22.64) 79 (39.11) <0.01
Chronic diseases
hypertension (%) 77 (50.66) 33 (57.89) 0437 152 (47.65) 108 (53.47) 0209
diabetes mellitus 2 (%) 29 (19.21) 11 (19.30) 1000 50 (1567) 51(25.25) < 001
dyslipidaemia (%) 54 (35.76) 26 (45.61) 0.205 61 (19.18) 58 (28.71) 0014
acute myocardial infarction/other heart diseases (%) 46 (15.18) 28 (24.56) 0.061 87 (13.81) 74 (18.32) 0.134
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Table 1 Baseline assessment at enrolment (Continued)
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Variable 65-79 years 80 or more years

no pain - mild mc_)derate—severe P no pain - mild mgderate—severe p

pain pain pain pain
bronchial asthma/COPD (%) 37 (12.17) 8 (7.02) 0639 791242 52(12.87) 0751
arthrosis or arthritis (%) 74 (48.68) 47 (82.46) <001 169 (5298) 158 (78.22) <001
osteoporosis (%) 18 (11.84) 19 (33.33) < 001 35(11.04) 52 (26) <001
good visual acuity (%) 134 (88.16) 48 (84.21) 0.489 249 (81.11) 155 (78.68) 0567
Cognitive decline
Pfeiffer, 0-2 errors (%) 132 (88.59) 52(91.23) 0.801 226 (73.14) 142 (70,30) 0483
Pfeiffer, 3 or more errors 17 5 83 60
Affective symptoms (Yesavage test: 2 or more points) (%) 21 (13.91) 17 (29.82) 0.015 93 (31.31) 104 (53.06) <001
Balance (total score), range 0-7
mean (SD) 6.56 (0.98) 649 (0.98) 0.611 542 (2.13) 4.59 (2.37) <0.01
minimum-maximum 1-7 3-7 0-7 0-7
Total strength (total score), range 0-34
mean (SD) 3269 (2.29) 31.98 (3.88) 0322 2894 (8.15) 23.83 (10.59) <001
minimum-maximum 20-34 12-34 0-34 0-34
Number of drugs
mean (SD) 3.56 (2.68) 4.77 (2.85) < 001 406 (245) 5.06 (261) <0.01
minimum-maximum 0-12 0-11 0-1 0-12
1 or more drugs with risk of falls (%) 31 (20.39) 22 (38.60) < 001 93(29.15 77 (38.12) 0029
1 or more analgesics (%) 21 (14.29) 17 (30.36) < 001 812547 86 (43.22) < 001

SD standard deviation, IQR interquartile range, COPD chronic obstructive pulmonary disease

distribution according to intensity (mild, moderate or se-
vere) was 55 (19.2%), 131 (45.8%), and 69 (24.1%); re-
spectively (in 31 [10.8%] participants, pain intensity
could not be evaluated). Among participants with pain,
in both the older and oldest-old groups, the most com-
mon body locations were the thoracolumbar region
(35.1 and 44.7%, respectively) and the lower limbs (34.2
and 54.2%, respectively). The prevalence of pain in the
group that did not complete the follow-up was 40% in
the older group and 60.5% in the oldest-old group.

Falls

Regarding falls, 99 falls were registered in the older
group and 250 in the oldest-old group. Among partici-
pants with data on falls during follow-up, 6.93% (1= 12)
of the older group and 12.06% (1 =51) of the oldest-old
group reported 2 or more falls.

Pain-fall association
The results of the bivariate analysis are shown in
Table 2.

In the older group, 3.6% of participants with no pain-
mild pain and 14.8% of participants with moderate-
severe pain presented recurrent falls. In the oldest-old
group, recurrent falls occurred in 10.1 and 16.4% of par-
ticipants with no pain-mild pain and moderate-severe

pain, respectively. Thus, moderate to severe pain was as-
sociated with an increased risk of recurrent falls in the
older group (RR [95% CI]: 3.57 [1.15-9.11]) but not in
the oldest-old group (RR: 1.62 [0.97-2.72]). Pain inten-
sity was higher in the group of participants with recur-
rent falls; however, the difference was significant only in
the older group (FPS score 2.85 vs. 1.34, p = 0.002).

The results of the multivariate analysis are shown in
Table 3. In the older group, pain was associated with re-
current falls, with an associated odds ratio (OR) of 1.47
(95% CI 1.08-2.00; beta 0.3864) for each unit increase in
pain intensity (participants with the most severe pain
[FPS 6] had OR 10.16 regarding to participants without
pain [EPS 0]). In the oldest-old group, pain was not asso-
ciated with recurrent falls.

Given the negative result for a pain-recurrent falls as-
sociation and loss to follow-up in the oldest-old group,
we calculated the a posteriori statistical power (type II
error) of this result. The calculated power was 50% for
the bivariate analysis of moderate-severe pain (un-
adjusted) vs. recurrent falls; and we calculated that our
sample had a statistical power of 90% to find a propor-
tions difference of 12.11% (proportions difference in our
sample was 6% [10.1 vs 16.4%]).

Regarding the weighted analysis of a possible inter-
action between age (dichotomized) and pain over
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Table 2 Recurrent falls-pain bivariate analysis
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Variables 65-79 years 80vyears or older
Recurrent faller Recurrent faller
yes no P yes no p
Categorical n (%) n (%) n (%) n (%)
Moderate-severe pain 8 (61.54) 46 (25.70) <0.01 24 (48.0) 122 (34.56) 0.064
Paoor visual acuity 3(2143) 27 (14.29) 0.467 12 (23.53) 63 (17.70) 0315
Quantitative mean (SD) mean (SD) p mean (SD) mean (SD) p
Pain (FPS, range 0-6) 2385 (1.73) 1.34 (1.69) 0.002 204 (206) 158 (1.97) 0.125
Number of drugs that increase the risk of falling 7 (0.92) 033 (062 <0.01 0.53 (0.75) 047 (0.74) 0.561
Affective symptoms (Yesavage score) 2.00 (2.00) 0.72 (1.10) 0034 196 (1.63) 1.28 (1.48) 0.003
Cognitive decline (Pfeiffer score) 6 (1.50) 0.95 (1.16) 0214 167 (242) 172 (2.24) 0.868
Number of drugs 5.21(272) 3.88 (271) 0.077 5.87 (2.78) 4.28 (2.54) <001
Muscle strength, range 0-15 1379 (163) 14.39(1.13) 0.194 1194 (4.32) 12.55 (3.68) 0.284
Balance, range 0-7 5.38 (1.56) 6.63 (0.84) 0.014 4.84 (2.34) 5.36 (2.08) 0.127
Functional situation (Katz, range 0-6) 0.64 (1.01) 0.23 (0.60) 0.156 151 (1.97) 1.09 (1.81) 0421

FPS Face Pain Scale

recurrent falls, the estimated parameter for the inter-
action (beta = 2.56) was not significant (p = 0.129).

Discussion
This study confirms the independent relationship of pain
with recurrent falls in the older people. Various mediators
have been proposed regarding the relationship of pain with
recurrent falls: impaired balance, muscle weakness, and de-
pression [10, 13]. However, even controlling for these fac-
tors in the multivariate analysis, pain persisted as an
independent risk factor; therefore, it could be assumed that
other mediators play a prominent role. In this sense, it is
worth noting the known role of cognition [14, 36], especially
with regard to impairment in attention and executive func-
tion [37-39]. Although our multivariable models included
cognitive assessment, cognition was evaluated through the
Pfeiffer test [24, 25], which is not specifically designed for
the detection of attentional or executive profile failures.

We did not find a relationship between pain and recur-
rent falls in the oldest-old population. However, this result

Table 3 Recurrent pain-fall multivariate analysis

is inconclusive due to the lack of sufficient statistical
power. We believe that the rate of loss to follow-up and
the smaller difference between participants with falls and
without falls according to pain intensity in this group
(10.1 vs 16.4%) were the main factors determining the low
power achieved. Anyway our sample had enough statis-
tical power to exclude a difference proportions longer
than 12.11% in this age group. Of the prospective studies
performed previously [10-15], only the studies by Mar-
shall et al. [14, 15], who evaluated thoracolumbar pain as a
risk factor for recurrent falls, analysed this association in a
differentiated manner according to age group and found
that the relationship was positive only in the group <75
years, in both men and women. Although our results and
those previously mentioned [14, 15] cannot exclude
chance, our summation results reinforce the hypothesis
that the recurrent pain-fall relationship in this age group
is at least less intense or that other risk factors are more
prominent with respect to the group of 65-79 years older
people. Surprisingly, in the oldest-old group, drugs that

Variable® 65-79 years (n=192) 80 years or more (n=402)

OR Cl 95% p OR Cl 95% P
Pain 147 1.08-2.00 0.017
Drugs with risk of falls 3.56 1.75-7.25 <0.01 055 0.33-0.90 0.018
Balance 045 0.28-0.73 <001
Number of drugs 1.26 1.11-143 <001
Age 1.09 1.02-1.15 <0.009
Affective symptoms 128 1.06-1.56 0012

(%): The initial variables (step 1) of the model for both age groups were pain, muscle strength, drugs that increase the risk of falls, balance, cognitive decline, age,

gender, affective symptoms and number of drugs
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increase the risk of falling paradoxically showed a protect-
ive effect but we think this is because a residual confound-
ing effect more than a real phenomenon.

In addition to these results, interestingly, the multivari-
ate analysis for the oldest-old group did not find that clas-
sic risk factors for falls (drugs that increase the risk of
falling or balance), increased the risk of falling. Beside this,
the quantitative differences between participants with falls
and without falls with respect to risk factors (Table 2)
were much lower in the oldest-old group than in the older
group. If our results are confirmed in other samples, it
would be important to investigate whether the risk factors
for falls known to date act differently in the oldest-old
population or if certain risk factors have more impact in
this age group. In this way we point out cardiovascular
changes and syncope because their known clinical impact
on mortality and functional deterioration, specially in the
oldest-old population [40, 41]. Unfortunately we could not
evaluate this topic in our sample.

A broad spectrum of the older and oldest-old commu-
nity population was included. Our results cannot be ex-
trapolated to the hospitalized
population. We chose a cut-off point of 80 for the separ-
ation of age groups because it is the usual cut-off point
considered in the literature.

Although loss to follow-up was significant, the preva-
lence of pain among those who did not complete follow-
up showed no significant differences compared to those
who completed follow-up (51% vs. 40% in the older
group, and 52% vs. 60.5% in the oldest-old group). Al-
though this does not exclude the appearance of bias, we
do not believe that the effect was important in our re-
sults. We did not control the pain variable during
follow-up; therefore, some participants could have been
classified in the wrong group if the absence or presence

institutionalized or

of pain changed during follow-up. However, we believe
that this bias would have little impact on our results (the
study by Munch et al. [13] found no evidence of relevant
influence on the results of a recurrent pain-fall associ-
ation with a change in pain status during follow-up).
Lastly, we did not differentiate participants with transi-
ent post-fall pain in the baseline assessment; therefore,
we recognize, in addition to the invalidity of the cause-
effect sequence in these cases, the possibility of bidirec-
tional bias: overestimation of risk if falls continued to
occur during follow-up and underestimation if there
were no falls.

Conclusions

In conclusion, potentially modifiable and highly preva-
lent pain is a risk factor for recurrent falls in the older
population (65-79 years). We have not been able to
demonstrate that this relationship is maintained in the
oldest-old population (80 or more years).
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5. DISCUSION

ASPECTOS COMUNES

Creemos que los dos estudios de la presente tesis doctoral aportan resultados relevantes en dos

aspectos incluidos en el proceso de abordaje de caidas en la poblacién anciana: la identificacidn

de ancianos en riesgo de caer (estudio 1) y la investigacidn de los factores de riesgo asociados a

caidas recurrentes (estudio 2).

Ambos estudios fueron realizados a partir de la misma cohorte por lo que ambos estudios

comparten algunas caracteristicas relevantes:

Utilizamos la definicién de caida del grupo FICSIT que puede considerarse mas “amplia”
o inclusiva con respecto a otras definiciones. Esta definicion mas amplia favorecié la
recogida de informacién de caidas en la valoracion basal y las llamadas de seguimiento
por parte del personal encargado que, si bien fueron entrenados por los investigadores,
no eran profesionales sanitarios.

La variable resultado principal para ambos estudios fueron las caidas recurrentes ya que
éstas son las particularmente relevantes en la poblacién anciana. Este hecho es
importante de cara a la comparacion de nuestros resultados con otros estudios
realizados que consideran como variable resultado a las caidas simples (1 6 mas en un
periodo de tiempo determinado).

La cohorte incluyd poblacidn anciana no institucionalizada por lo que los resultados de
los dos estudios no son extrapolables a la poblaciéon anciana institucionalizada u

hospitalizada.

DISCUSION DE LOS RESULTADOS PRINCIPALES

El primer estudio evalud la capacidad predictiva de la autopercepcién del riesgo de caer que,

hasta donde nosotros sabemos, no ha sido anteriormente considerada un predictor de caidas ni
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incluida en ningun instrumento de cribado. Los resultados de este estudio muestran que la
estimacion del propio riesgo de caer, valorada por los propios ancianos, tiene un fuerte valor
predictivo sobre la incidencia de caidas futuras. Asi, las personas que creian que se podian caer
claramente cayeron mdas que las que no, y el cuestionario de 6 puntos estratifico
adecuadamente a los participantes en grupos de riesgo, siendo la incidencia de caidas
directamente proporcional a la puntuacidon del cuestionario, en cualquier periodo del
seguimiento. Destaca que mas de un tercio de las personas con puntuacién 6 tuvieron caidas
recurrentes en el siguiente afio, mientras que los participantes con puntuacion 1y 2 tuvieron
menos caidas recurrentes que la poblacion general (en torno al 10%)(52-54). Finalmente, es
importante mencionar que el AUC del cuestionario fue mayor que cualquiera de los otros

factores de riesgo de caer analizados en nuestro estudio.

El segundo estudio confirma la relacién independiente del dolor con las caidas recurrentes en
los ancianos (65-79 afos). Se han propuesto diversos mediadores para esta relacidn: alteracion
del equilibrio, debilidad muscular, y depresién(44,47). Sin embargo, aun controlando estos
factores en el andlisis multivariable, el dolor persistié como factor de riesgo independiente por
lo que cabria suponer que tienen protagonismo otros mediadores. En este sentido, cabe
destacar el conocido rol de la cognicién(49,55), especialmente en lo concerniente a la afectacion
de la atencién y de la funcién ejecutiva(56-58). Si bien nuestros modelos multivariables
incluyeron a la valoraciéon cognitiva, ésta se evalud a través del test de Pfeiffer(59,60) que no

esta dirigido especificamente a la deteccidn de fallos de perfil atencional o ejecutivo.

No encontramos una relacion del dolor con las caidas recurrentes en la poblacién muy anciana
(80 6 mas aios). Sin embargo, este resultado no es concluyente debido a la falta de potencia
estadistica suficiente para confirmarlo (50%). Consideramos que tanto la tasa de pérdidas de

seguimiento como la diferencia menor de la esperada de la proporcidn de participantes con
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caidas recurrentes segun la intensidad del dolor (10,1 vs 16,4%) fueron los principales

condicionantes del bajo poder alcanzado.

COMPARACION CON OTROS ESTUDIOS

Entre los instrumentos de prediccion de caidas que se han valorado de forma prospectiva
destaca el Performance-Oriented Mobility Assessment (POMA), de Tinettiy col(61). Respecto
a esta escala, Verghese y col. encontraron una sensibilidad del 61.5% y una especificidad del
69.5% para la sub-escala de equilibrio en un grupo de 60 ancianos no institucionalizados, usando
10 como punto de corte(62). Faber y col.(63) encontraron en una muestra de 72 ancianos que
la sensibilidad y especificidad de esta escala para detectar “caedores” variaban entre el 62.5% y
66.1%. Liny col.(64) estudiaron la validez predictiva del Timed Up and Go (TUG), One-Leg Stand,
Functional Reach (FR), and Tinetti Balance scale (POMA) en una muestra de 1200 ancianos no
institucionalizados de Taiwan. En este estudio, el TUG presentd un AUC para la prediccion de
caidas en el préximo afio de 0,61, mientras que el AUC de los otros test varié entre 0,51 y 0,56.
Sin embargo, los autores no midieron la capacidad predictiva de los test para caidas recurrentes,
por lo que los resultados no son del todo comparables con los nuestros. Russell y col.(65)
estudiaron la validez predictiva del FR y TUG en una muestra de 344 ancianos australianos que
se presentaron en servicios hospitalarios después de una caida y fueron seguidos durante 12
meses. El AUC para predecir nuevas caidas fue de 0,60 para el FRy 0,63 para el TUG. El AUC para
caidas recurrentes fue de 0,62 en el caso de ambos test, inferior a la descrita para nuestro
cuestionario. En ese mismo estudio los autores reportaron una validez algo superior del test
Falls Risk for Older People in the Community Assessment (FROP-Com), para caidas recurrentes,
aunque también inferior a la encontrada por nosotros para nuestro breve cuestionario testado
(AUC 0,68). Asi pues, no hemos podido encontrar ninglin instrumento de prediccién de riesgo

de caida que haya mostrado mejor validez en un estudio prospectivo.
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Con respecto a los estudios prospectivos que han evaluado previamente la asociacion del dolor
con caidas recurrentes(44—49), sélo los trabajos de Marshall y col.(48,49), que evaluaron el dolor
dorsolumbar como factor de riesgo de caidas recurrentes, analizaron esta asociacién de forma
diferenciada segun grupo de edad (punto de corte de 75 afos). De forma similar a nuestro
estudio, encontraron que la relacién fue positiva sélo en el grupo de menores de 75 afos, tanto
en hombres como en mujeres. Aunque nuestros resultados y los antes referidos no han podido
excluir el azar, si que refuerzan la hipdtesis de que la relacidén del dolor con las caidas recurrentes
en este grupo de edad (con respecto al grupo de ancianos mas jovenes de 65-79 afios) es al

menos de menor intensidad o que otros factores de riesgo tienen mds protagonismo.

FORTALEZAS Y LIMITACIONES

Naturaleza prospectiva

Destacamos la naturaleza prospectiva de nuestros estudios, usualmente considerados de mayor
validez que los retrospectivos a igualdad de condiciones en otros parametros relevantes como
el tamafo muestral. Esta diferencia es relevante cuando se trata de evaluar la capacidad de una
herramienta de predecir un evento futuro como las caidas. Debido a ello comparamos nuestros

resultados con estudios también prospectivos.

Tamafio muestral

El tamafio muestral de nuestro estudio para la evaluacion de la autopercepcion del riesgo de
caer nos parece importante en comparacion con otros estudios. En la revisién sistematica de
Gates y col.(66) de instrumentos de prediccidn de caidas con disefio prospectivo, sélo uno de
los 25 estudios finalmente evaluados tuvo un tamafo muestral mayor que el nuestro (Lin y
col.(64)). Sin embargo, como comentamos antes, reconocemos que nuestro tamafio muestral
pudo ser un limitante en la falta de potencia estadistica para confirmar la ausencia del dolor

como factor de riesgo de caidas recurrentes en el subgrupo de poblacién muy anciana.
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Factibilidad de valoracidn de las variables de interés

Destacamos la facilidad de valoracion de las variables de interés de ambos estudios (cuestionario

predictivo y la valoracion del dolor a través de la FPS).

El cuestionario presentado es de muy rdpida administracién, puede aplicarse incluso a personas
con deterioro cognitivo no severo (Pfeiffer <8), y no encontramos diferencias significativas en su
validez (AUC) entre diferentes grupos de edad y sexo. En nuestra opinidn, los ancianos que
estimen su probabilidad de caida como “alta” (segun la pregunta n23) o que hayan caido al
menos 1 vez en los ultimos 6 meses (pregunta n21), deberian ser estudiados para reducir su
riesgo de caida. Cualquiera de estas dos circunstancias otorga una puntuacién minima de 3 en
el breve cuestionario. Lo mismo podria decirse de cualquier anciano que conteste

afirmativamente a la pregunta n2 2: “écree usted que se puede caer en los proximos meses?”.

Por otro lado, la escala FPS de valoracion del dolor es de tipo auto-reportada (tipo de escala
habitualmente recomendada para la valoracién del dolor(67)), de rapida administracion, valida
en la poblacién anciana(68), incluyendo los pacientes con demencia moderada-severa que

preserven la capacidad de comunicacién(69).

Valoracidn basal de las variables de interés

Tanto la autopercepcion del propio riesgo de caer como el dolor se valoraron al inicio de cada

estudio y no durante los controles de seguimiento.

En el primer caso la modificacién del riesgo de caida durante el tiempo de seguimiento podria
haberse acompafiado de un cambio en la autopercepcién del riesgo de caida que no pudimos
medir. Por ello se eliminaron del andlisis aquellos periodos donde los participantes tuvieron

cambios en los farmacos de riesgo o en alguna terapia modificadora del riesgo de caida.

En el caso del dolor, la ausencia de su valoracién durante el seguimiento podria haber

ocasionado que algunos participantes se hubieran clasificado en un grupo erréneo si la ausencia
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o presencia del dolor cambid durante el seguimiento respecto a la valoracién basal. Sin embargo,
consideramos que este sesgo tendria poco impacto en nuestros resultados; el trabajo de Munch
y col.(47) no encontré evidencias de influencia relevante en los resultados de asociacién dolor-

caidas recurrentes ante un cambio en el estado de dolor durante el seguimiento.

No diferenciamos en la valoracion basal a los participantes con dolor transitorio post-caida por
lo que reconocemos, ademds de la invalidez de la secuencia causa-efecto en estos casos, la
posibilidad de un sesgo bidireccional: sobrestimacion del riesgo si las caidas se siguieron
presentando en el seguimiento e infraestimacion si no las hubo. Sin embargo, creemos que estos
participantes con dolor agudo post-caida serian escasos ya que en un corte transversal es de
esperar que se detecten participantes con dolor de tipo crénico y mucho menos con dolor

agudo.

Pérdidas y método de seguimiento

Las pérdidas de seguimiento en nuestros estudios fueron importantes. Con respecto al primer
estudio de autopercepcion del dolor, estas pérdidas aunadas a la exclusion de los analisis de los
periodos de seguimiento donde se detecté una posible modificacion del riesgo de caer
(comentado previamente) causé una pérdida sustancial de muestra en los analisis que podria

reducir la generalizacién de nuestros resultados.

Con respecto a la repercusién de las pérdidas de seguimiento en el segundo estudio, la
prevalencia del dolor entre los participantes que no completaron el seguimiento (respecto a los
que lo completaron) no mostré diferencias importantes, en ninguno de los dos grupos de edad.
Si bien ello no excluye la existencia de un sesgo, no creemos que el efecto fuera importante en

nuestros resultados.

Respecto al método de seguimiento, los controles telefénicos se realizaron trimestralmente
(salvo el primero que se realizé a los 4 meses), tiempo suficiente para que aparezca un sesgo de

memoria que tenderia a infraestimar la incidencia de caidas(32). Sin embargo, no creemos que
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este sesgo haya tenido especial importancia en nuestros resultados, pues la incidencia global de
caidas y caidas recurrentes en nuestra muestra, publicada previamente(19), fue similar a la de
estudios previos que realizaron un registro mas exhaustivo o mas frecuente de las caidas

durante el seguimiento.

INVESTIGACIONES FUTURAS

Validez del cuestionario de autopercepcion del riesgo de caer en otras muestras y escenarios

Si bien la medicidn de las caidas fue prospectiva respecto a los componentes del cuestionario
presentado (pregunta de autopercepcion del riesgo de caer y el antecedente de caidas previas)
la configuracidn final del mismo se decidié en funcidn de las propiedades psicométricas de cada
pregunta testada por lo que no se puede considerar completamente prospectivo. En este
sentido, seria relevante su validacion en otras muestras y en otros escenarios como el caso de

ancianos institucionalizados u hospitalizados.

Efecto de la modificacion del dolor sobre la incidencia de caidas

La demostracion de la asociacidn del dolor con caidas recurrentes es relevante dada la alta
prevalencia del dolor en la poblacién ancianay la naturaleza modificable de este factor de riesgo.
Sin embargo, queda por demostrar que la intervencidn sobre el dolor disminuye la ocurrencia

de caidas en esta poblacidn.

Factores de riesgo de caidas en la poblacion muy anciana

Del segundo estudio nos parece interesante resaltar que el analisis multivariable del grupo de
participantes muy ancianos no demostré que el equilibrio, los fdirmacos que aumentan el riesgo
de caer y los sintomas afectivos (considerados clasicos factores de riesgo de caidas en la
literatura) incrementaran el riesgo de caer en este grupo de edad. Asi también, las diferencias
cuantitativas entre participantes con y sin caidas recurrentes respecto a estos factores de riesgo

(tabla 11) fueron mucho menores en el grupo de participantes muy ancianos con respecto a los
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ancianos mas jovenes (65-79 afos). De confirmarse nuestros resultados en otras muestras seria
importante investigar si los factores de riesgo de caidas conocidos a la fecha actian de forma
diferente en la poblacidn muy anciana o si ciertos factores de riesgo tienen mayor impacto en

esta poblacion.

6. CONCLUSIONES

1. La autopercepcion de los ancianos (65 6 mas afos) de su propio riesgo de caer es valida

como elemento predictor de caidas recurrentes.

2. Un breve cuestionario que incluye una pregunta sobre la autopercepcion del propio riesgo
de caer y otra sobre la ocurrencia de caidas en los 6 meses previos, muestra una buena validez

predictiva para la ocurrencia de caidas recurrentes en un aio.

3. El dolor, potencialmente modificable y altamente prevalente, es un factor de riesgo de

caidas recurrentes en la poblacién anciana de 65-79 anos.

4. No hemos podido demostrar que la relacién dolor-caidas recurrentes se mantenga en la

poblacion muy anciana (80 6 mas afios).
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