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Abstract
Objective:  There  is  a  two-way  relationship  between  frailty  and  depression,  but  the  mechanisms
by which  one  may  influence  the  other  are  not  well  understood.  The  objective  of  this  study  was
to evaluate  the  relationship  between  psychosocial  factors  and  frailty  in  community-dwelling
aged populations  with  depression.
Design:  Observational  cross-sectional  study.
Site:  5  primary  care  centres.
Participants:  Community-dwelling  subjects  with  depression  aged  ≥70  years.
Main measurements:  Frailty  status  was  established  according  to  Fried  criteria,  depression  and
depression  severity  were  evaluated  by  DSM-IV  criteria  and  the  Hamilton  Depression  Rating  Scale,
respectively,  and  psychosocial  factors  were  assessed  using  the  Gijón  Social-Familial  Evaluation
Scale and  ad  hoc  questionnaires.
Results:  Recruited  were  338  subjects  (mean  age  77.2  years),  82%  women  and  36.1%  rated  as
frail. A  dose---response  relationship  was  observed  between  depression  severity  and  frailty  risk.
Widowhood  was  a  risk  factor  for  frailty,  while  a  higher  educational  level,  home  internet,  stairs

in the  home,  and  an  active  social  life  had  a  protective  effect.  A  multivariate  analysis  showed

 and  depression  severity  were  independent  risk  factors  for  frailty,
as  a  protective  factor.  The  severity  of  depressive  symptoms  showed
lty  than  other  clinical  and  socio-demographic  characteristics.
that age,  number  of  drugs,
while an  active  social  life  w
higher association  with  frai
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Conclusions:  In  depressed  elderly  subjects,  frailty  is  associated  with  psychologiocal  factors
such as  the  intensity  of  depressive  symptoms  and  with  social  factors  such  as  education  level,
widowhood,  loneliness,  and  limited  social  life.  More  research  is  required  to  better  understand
the modifiable  psychological  risk  factors  for  frailty.
© 2021  The  Authors.  Published  by  Elsevier  España,  S.L.U.  This  is  an  open  access  article  under
the CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Factores  psicosociales  asociados  a  fragilidad  en  ancianos  de  la  comunidad  con
depresión:  estudio  observacional  transversal

Resumen
Objetivo:  Existe  una  relación  bidireccional  entre  la  fragilidad  y  la  depresión  en  la  población
anciana. El  objetivo  de  este  estudio  fue  evaluar  la  relación  entre  los  factores  psicosociales  y  la
fragilidad en  ancianos  de  la  comunidad  con  depresión.
Diseño: Estudio  observacional  transversal.
Sitio:  Cinco  centros  de  atención  primaria.
Participantes:  Ancianos  ≥  70  años  de  la  comunidad  con  depresión.
Principales  mediciones: La  fragilidad  se  estableció  de  acuerdo  con  los  criterios  de  Fried,  la
depresión  y  la  gravedad  de  la  depresión  se  evaluaron  mediante  los  criterios  DSM-IV  y  la  Escala
de Hamilton,  respectivamente,  y  los  factores  psicosociales  se  evaluaron  utilizando  la  Escala  de
Evaluación Social-Familiar  de  Gijón  y  cuestionarios  ad  hoc.
Resultados:  Se  reclutaron  338  sujetos  (edad  media  77  años),  82%  mujeres  y  36,1%  frágiles.  Se
observó una  relación  dosis-respuesta  entre  la  gravedad  de  la  depresión  y  el  riesgo  de  fragilidad.
La viudez  era  un  factor  de  riesgo  para  la  fragilidad,  mientras  que  un  nivel  educativo  más  alto,
internet en  el  hogar,  escaleras  en  el  hogar  y  una  vida  social  activa  tenían  un  efecto  protector.
El análisis  multivariado  mostró  que  la  edad,  el  número  de  medicamentos  y  la  gravedad  de  la
depresión eran  factores  de  riesgo  independientes  para  la  fragilidad,  mientras  que  una  vida
social activa  era  un  factor  protector.
Conclusiones:  En  ancianos  con  depresión  la  fragilidad  se  asocia  con  factores  psicológicos  como
la intensidad  de  los  síntomas  depresivos  y  con  factores  sociales  como  el  nivel  de  estudios,  la
viudez, la  soledad  o  la  escasa  vida  social.  Se  requiere  más  investigación  para  comprender  mejor
los factores  de  riesgo  psicológicos  modificables  de  fragilidad.
© 2021  Los  Autores.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un  art́ıculo  Open  Access  bajo
la licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ifferent  studies  have  reported  a  strong  association
etween  depression  and  frailty.1---4 Approximately  35%---40%
f  elderly  people  with  depression  are  frail  and  a similar
ercentage  of  frail  elderly  people  are  depressed.  A  recent
eta-analysis  concludes  that  there  is  a  two-way  relation-

hip  between  frailty  and  depression  in  elderly  populations
nd  suggests  that  interventions  aimed  at  reducing  one
f  these  two  syndromes  may  help  prevent  the  other.5 In
ddition,  the  coexistence  of  depression  and  frailty  has  been
inked  to  particularly  poor  health  outcomes  associated  with
ccelerated  cognitive  impairment  and  increased  risk  of
evere  disability.6 Some  prospective  studies  show  that  peo-
le  with  depression  are  at  a  higher  risk  of  frailty,7 but  the
echanisms  by  which  depression  may  contribute  to  frailty

re  not  well  known.  It  is  thought  that  they  may  be  related

o  certain  clinical  characteristics  of  depression  (such  as  the
ntensity  of  symptoms  or  evolution  in  years);  abandonment
f  physical  exercise,  good  nutrition  or  other  healthy  habits;
ack  of  socialization;  depression-related  anxiety  or  cognitive

t
e
t
o

2

isorders  in  the  elderly;  or  treatments  with  psychoactive
rugs,  especially  antidepressants.8,9 A  large  cohort  study  has
hown  that,  even  in  the  absence  of  depression  symptoms,
ntidepressant  medication  is  associated  with  an  increased
isk  of  developing  frailty.10 Despite  this,  depression-related
actors  associated  with  frailty  are  not  fully  established  and
ost  of  them  need  to  be  corroborated.
The  social  determinants  of  health,  i.e.,  the  circum-

tances  in  which  people  live,  work  and  age,  are  related
o  income  distribution  and  the  social  policies  adopted  in
ach  community  and,  ultimately,  explain  most  inequities
n  health.11 Some  evidence  exists  regarding  the  impact  of
iving  and  household  conditions,  educational  level,  loneli-
ess,  family  support  and  income  on  frailty12---15;  however,  the
elative  importance  of  those  psychosocial  factors  in  compar-
son  to  clinical  factors  (somatic  or  psychological  diseases)
nd  any  possible  interaction  between  those  factors  is  lit-
le  understood.  A  better  understanding  of  the  independent

ffects  of  psychosocial  factors  and  the  mechanisms  by  which
hey  may  favour  the  frailty  process  would  enable  the  design
f  more  effective  interventions  to  prevent  frailty,  disabil-
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ty  and  dependence  in  elderly  populations.  The  objective
f  this  study  was  to  evaluate  the  relationship  between  psy-
hosocial  factors  and  frailty  in  community-dwelling  elderly
eople  with  depression.

ethods

tudy  design  and  population

n  observational  cross-sectional  study  was  performed  of
ommunity-dwelling  subjects  aged  70  years  and  older  with
epression,  pre-selected  from  the  database  of  five  pri-
ary  care  centres  in  the  Maresme  region  in  the  province

f  Barcelona  (Catalonia,  Spain)  with  the  prior  authoriza-
ion  of  their  physicians.  The  pre-selected  subjects  had
ither  a  diagnosis  of  depression  or  had  been  prescribed
ntidepressants  according  to  their  electronic  clinical  record.
re-selected  subjects  were  invited  by  telephone  to  an
ppointment  so  that  selection  criteria  could  be  checked  and,
f  eligible,  to  be  informed  about  the  study  and  to  obtain  con-
ent.  A  person  was  considered  to  experience  depression:
a)  if  they  had  a  diagnosis  of  depression  in  their  primary
are  clinical  history  and  were  on  antidepressant  treatment
or  more  than  three  months,  or  (b)  if  they  were  expe-
iencing  a  major  depressive  episode,  recurring  depressive
pisodes,  or  a  major  depressive  episode  with  melancholic
ymptoms  or  had  a  dysthymic  disorder  according  to  DSM-IV
riteria  (assessed  using  Mini-International  Neuropsychiatric
nterview  (MINI)  modules  A  and  B  administered  by  trained
hysicians).  Subjects  were  excluded  if  they  had  active  malig-
ancy,  dementia  (with  GDS  >  3),  or  life  expectancy  of  less
han  six  months,  were  in  a  palliative  care  programme  or
ere  institutionalized.  Recruitment  took  place  from  Febru-
ry  to  November  2018.  The  Research  Ethics  Committee  of
he  Maresme  Healthcare  Consortium  (CSdM)  approved  the
tudy  protocol  (code  CEIC  CSdM  64/13).  The  recruitment
isit  was  carried  out  by  a  physician  who  also  recorded
he  patient’s  socio-demographic  data,  co-morbidities  and
hronic  medication.  In  a  period  of  no  more  than  two  weeks,

 nurse  performed  the  baseline  visit,  in  which  questionnaires
ere  administered  and  physical  examination,  functional  and

railty  assessments  were  performed.

tudy  factors  and  data  collection

ubjects  were  classified,  according  to  the  five  Fried
riteria16 of  unintentional  weight  loss,  exhaustion,  low
hysical  activity,  slow  walking  speed,  and  poor  hand  grip
trength,  as  robust  (0  criteria),  pre-frail  (1  or  2  criteria),  or
rail  (3  or  more  criteria),  translated  into  Spanish  by  Serra-
rat.17

The  main  study  factors  were  as  follows:

a)  Clinical  characteristics  of  depression:  years  since  diag-
nosis,  type  of  depression  (major  depression,  recurrent
depression,  adaptive  depressive  reaction,  anxiety-
depressive  adaptation  reaction  or  dysthymia),  recur-

rences,  psychiatric  admissions,  family  history  of  depres-
sion,  severity  of  current  symptoms,  and  predominant
symptoms  according  to  the  Hamilton  Depression  Rat-
ing  Scale  (HDRS),18,19 interpreted  as  follows  (maximum

F
y
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n

3
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score  52):  not  depressed  (0---7),  slightly  depressed,8---13

moderately  depressed,14---18 severely  depressed,19---22 and
very  severely  depressed  (>23).

b)  Pharmacological  treatment  of  depression:  regular  treat-
ment  with  antidepressants,  anxiolytics,  antiepileptics,
acetylcholinesterase  inhibitors,  and/or  antipsychotics.

(c)  Presence  of  anxiety  symptoms,  as  assessed  by  the  HDRS.
d)  Presence  of  cognitive  disorders,  as  assessed  by  the  Mini

Mental  State  Exam  (MMSE).20,21

e)  Social  factors,  as  assessed  by  a questionnaire  address-
ing  educational  level,  income,  housing  conditions  and
facilities,  living  circumstances  (alone  or  accompanied),
recent  widowhood,  social  relations  and  networks,  out-
of-home  activities,  and  social  risk  according  to  the  Gijón
Social-Familial  Evaluation  Scale  (SFES).22

Other  study  variables  included  sociodemographic  data,
o-morbidities,  nutritional  status,  as  assessed  by  the
ini  Nutritional  Assessment  Short-Form  questionnaire

MNA-SF),23 physical  activity,  as  assessed  by  the  Inter-
ational  Physical  Activity  Questionnaire  (IPAQ),24,25 and
unctional  capacity  assessed  by  Barthel  score.26

tatistical  analysis

ccepting  an  alpha  risk  of  0.05  and  a  beta  risk  of  0.2  in  a  two-
ided  test,  103  subjects  were  necessary  in  the  frail  group
nd  206  in  the  non-frail  group  (a  33%  prevalence  of  frailty
as  assumed  in  the  study  population)  to  find  as  statistically

ignificant  a  minimum  difference  in  the  prevalence  of  study
actors,  expected  to  be  25%  in  the  frail  group  and  12%  in  the
on-frail  group.

All  data  were  coded  and  recorded  in  an  electronic
atabase  for  scrubbing  and  analysis.  Continuous  variables
ere  described  using  means  and  standard  deviations  and
ategorical  variables  were  described  using  percentages.  To
ssess  risk  factors  for  frailty,  the  robust  and  pre-frail  groups
ere  pooled  together  in  a  non-frail  group  so  that  frail  versus
on-frail  subjects  could  be  compared.  Comparisons  between
rail  and  non-frail  groups  were  made  using  the  Chi-square
est  or  Fisher’s  exact  test  for  categorical  variables,  and  the
-test  or  Mann---Whitney  U  test  for  numerical  variables.  Odds
atios  (OR)  and  their  95%  confidence  intervals  (CI),  esti-
ated  using  logistic  regression,  were  used  as  a  measure  of

ssociation  between  risk  factors  and  frailty.  All  variables  first
nderwent  bivariate  analysis  and  only  those  significantly
ssociated  with  frailty  (for  p  <  0.05)  were  used  to  fit  mul-
ivariate  models.  Statistical  significance  was  established  at

 <  0.05.

esults

ig.  1  shows  the  study  flow  chart.  Recruited  were  338
ubjects,  mean  age  77.2  (5.0)  years,  277  (82%)  women.
utritional  status  was  generally  good  (78.2%  well  nourished)
nd  functional  capacity  was  optimal  (97.01  (4.5)  mean
arthel  score).  A  third  (36.1%,  n  =  122)  were  considered  frail.

railty  was  related  with  age  (76.5  years  for  non-frail  vs  78.2
ears  for  frail  subjects;  p  =  0.002)  and  with  being  female
91.8%  of  women  in  the  frail  group  vs  76.4%  of  women  in  the
on-frail  group;  p  <  0.001;  OR  =  3.46;  95%  CI:  1.69---7.10).
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Figure  1  Study  flow  chart.

Table  1  Co-morbidities  and  clinical  characteristics  associated  with  frailty.

Non-frail  (n  =  216) Frail  (n  =  122)  p  OR  (95%  CI)

Arthritis  136  (63.8%)  100  (82.6%)  <0.001  2.70  (1.56---4.66)
Ischaemic heart  disease  23  (10.8%)  18  (14.9%)  0.275  1.44  (0.74---2.80)
Peripheral vasculopathy  18  (8.5%)  23  (19.3%)  0.004  2.59  (1.33---5.04)
Stroke 14  (6.6%)  12  (10.0%)  0.274  1.563  (0.698---3.5)
Parkinson disease  5  (2.4%)  4  (3.3%)  0.599  1.43  (0.38---5.42)
Chronic bronchitis 26  (12.2%)  12  (10.0%)  0.543  0.80  (0.39---1.65)
Asthma 21  (9.9%)  22  (18.3%)  0.028  2.04  (1.07---3.89)
Diabetes 35  (16.4%)  36  (29.8%)  0.004  2.15  (1.26---3.67)
Chronic renal  failure  28  (13.1%)  13  (10.7%)  0.520  0.79  (0.39---1.60)
Arterial hypertension  152  (71.4%)  91  (75.2%)  0.448  1.22  (0.73---2.02)
Dyslipidaemia  114  (53.8%)  85  (70.2%)  0.003  2.03  (1.26---3.26)
Pain (VAS)  5.57  (3.17)  7.33  (2.42)  <0.001  1.25  (1.14---1.37)
Falls last  3  months  (n)  1.66  (1.02)  2.07  (1.39)  0.157  1.36  (0.89---2.04)
ADL (Barthel  score)  98.10  (3.10)  95.04  (5.80)  <0.001  0.84  (0.79---0.89)
Medications  (n)  6.34  (3.09)  9.01  (3.76)  <0.001  1.26  (1.17---1.36)
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ADL, activities of daily living; VAS, visual analogue scale.

Tables  1  and  2  summarize  details  on  the  relation-
hip  between  frailty  and  different  co-morbidities  and
linical  characteristics  and  the  relationship  between
railty  and  different  depression  traits,  respectively.  High-
ighted  is  a  dose---response  relationship  between  depression
everity  (according  to  the  HDRS)  and  frailty  risk.  Over-

ll,  67.9%  of  participants  were  considered  good  compliant
ith  prescribed  medication  and  no  association  was  observed
etween  therapeutic  compliance  and  frailty.
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Table  3  summarizes  data  on  the  relationship  between
ocial  factors  and  frailty,  indicating  that  widowhood  is  a
isk  factor  for  frailty,  while  a  higher  educational  level,  using
he  internet,  having  stairs  in  the  home,  and  an  active  social
ife  had  a  protective  effect.  The  results  of  the  multivariate
nalysis,  presented  in  Table  4, indicate  that  age,  number  of

rugs,  and  depression  severity  are  independent  risk  factors
or  frailty,  while  an  active  social  life  exercises  an  indepen-
ent  protective  effect.
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Table  2  Clinical  features  of  depression  associated  with  frailty.

Non-frail  (n  =  216)  Frail  (n  =  122)  p  OR  (95%  CI)

Major  depression  70  (32.9%)  55  (45.1%)  0.026  1.68  (1.062---2.649)
Dysthymia  47  (22.3%)  28  (23.1%)  0.856  1.05  (0.617---1.789)

Suicide risk
None  154  (73.7%)  75  (65.2%)  1
Low 48  (23.0%)  29  (25.2%)  0.063  1.24  (0.725---2.123)
Moderate 5  (2.4%)  5  (4.3%)  2.05  (0.577---7.311)
High 2  (1.0%)  6  (5.2%)  6.16  (1.214---31.249)

Family history  of  depression  69  (34.2%)  34  (31.2%)  0.596  0.87  (0.531---1.439)
Psychiatric  admission 15  (7.7%) 12  (11.5%) 0.269  1.56  (0.704---3.482)

Cognitive impairment  (MMSE)
None  53  (57.6%)  37  (51.4%)  1
Possible 11  (12.0%)  14  (19.4%)  0.408  1.823  (0.745---4.459)
Mild or  moderate  28  (30.4%)  21  (29.2%)  1.074  (0.531---2.173)

Anxiety 44  (30.1%)  15  (34.1%)  0.619  1.20  (0.59---2.46)

Depression  symptoms(HDRS)
None  (0---7) 90  (45.5%)  27  (22.9%)  1
Mild (8---13) 73  (36.9%) 39  (33.1%)  1.78  (0.997---3.180)
Moderate (14---18) 26  (13.1%)  32  (27.1%)  <0.001  4.10  (2.093---8.040)
Severe (19---22) 7  (3.5%) 12  (10.2%)  5.71  (2.047---15.951)
Very severe  (>23) 2  (1.0%) 8  (6.8%) 13.33  (2.670---66.575)

Years since  diagnosisa 10  (5.0---20.0)  15  (7.8---23.0)  0.021  1.01  (0.99---1.03)
Use of  any  psychiatric  drug  197  (95.2%)  118  (98.3%)  0.142  2.995  (0.64---)
Use of  antidepressants  169  (82.4%)  111  (92.5%)  0.011  2.627  (1.218---5.667)
Use of  anxiolytics  92  (51.1%)  64  (59.8%)  0.152  1.424  (0.877---2.311
Use of  antiepileptics  14  (9.0%)  3  (3.7%)  0.130  0.385  (0.107---1.381)
Use of  AchEIs  2  (1.3%)  1  (1.2%)  0.963  0.944  (0.84---10.574)
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Median and interquartile range.
AchEI, acetylcholinesterase inhibitor; HDRS, Hamilton Depression

iscussion

n  community-dwelling  elderly  subjects  with  depression,
nd  independently  of  age,  sex  and  co-morbidity  load,  we
bserved  that  the  prevalence  of  frailty  increased  as  depres-
ion  severity  increases,  and  decreased  with  an  active  social
ife.  No  independent  relationship  was  observed  between
railty  and  anxiety,  mild  cognitive  impairment,  or  the  use
f  psychoactive  drugs.

Regarding  the  clinical  characteristics  of  depression,
ost  (major  depression,  suicide  risk,  years  since  diagno-

is,  and  depression  severity)  seem  to  indicate  that  the
reater  the  exposure  to  depression,  the  greater  the  risk  of
eveloping  frailty.  Our  findings  agree  with  those  reported
y  other  authors5,12,13 but  do  not  resolve  the  doubt  as
o  whether  depression  leads  to  frailty  or  vice  versa  ---
hich  must  of  necessity  be  studied  with  longitudinal  and
rospective  studies.  Although  it  may  seem  that  both  syn-
romes  influence  each  other  mutually  and  that  frailty  may
orsen  depression,  three  facts  support  the  argument  that  it

s  depression  which  aggravates  frailty,  namely:  (a)  the  longer

he  time  since  diagnosis  of  depression  (i.e.,  the  greater
he  exposure  to  depression),  the  greater  the  prevalence  of
railty;  (b)  depression  usually  appears  at  an  earlier  age  than
railty,  and  (c)  a  dose---response  relationship  exists  between

o
b
o
m
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g Scale; MMSE, Mini Mental State Exam.

epression  severity  and  frailty  prevalence.  In  addition,  it  is
ell  known  that  a  depressed  mood  is  associated  with  social

solation,  apathy,  and  abandonment  of  healthy  hygienic-
ietary  habits,  which  may,  in  turn,  contribute  to  decreased
hysical  activity,  a  poorer  nutritional  status,  muscle  weak-
ess  and  frailty.  In  community-dwelling  elderly  people  with
epression,  the  intensity  of  depressive  symptoms  seems  to
e  the  independent  factor  most  strongly  associated  with
railty,  so  that  the  effect  of  very  severe  depressive  symp-
oms  on  frailty  is  equivalent  to  the  effect  of  8  years  of  age
ore.  These  results  highlight  the  importance  of  psycholog-

cal  management  in  this  population.
On  the  other  hand,  frailty  in  our  study  was  not  related

o  concomitant  anxiety  or  cognitive  symptoms,  a  family
istory  of  depression,  psychiatric  admission,  or  the  use
f  psychoactive  drugs  other  than  antidepressants.  Conco-
itant  symptoms  and  family  history  of  depression  do  not

ecessarily  have  mean  greater  exposure  to  depression.  The
ffect  of  antidepressants  disappeared  when  an  adjustment
as  made  for  depression  severity,  suggesting  a  confounding
ffect,  while  eliminating  any  effect  of  antidepressants

n  frailty.  Finally,  although  psychiatric  admission  could
e  an  indicator  of  depression  severity,  the  small  number
f  admissions  associated  with  the  subjects  in  our  study
eant  that  the  statistical  power  to  detect  an  association
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Table  3  Psychosocial  factors  associated  with  frailty.

Non-frail  (n  =  216)  Frail  (n  =  122)  p  (<0.05)  OR  (95%  CI)

Living  alone  59  (27.3%)  39  (32.0%)  0.365  1.250  (0.771---2.029)

Marital status
Single  3  (1.4%)  0  (0%)
Partnered  133  (61.6%)  66  (54.1%)
Divorced  16  (7.4%)  7  (5.7%)  0.148
Widowed  64  (29.6%)  49  (40.2%)

Widowhood  64  (29.6%)  49  (40.2%)  0.049  1.594  (1.001---2.538)

Education
No studies 74  (34.3%) 66  (54.1%)  1
Primary 95 (44.0%) 46  (37.7%) <0.001 0.543  (0.335---0.881)
Secondary 27  (12.5%)  9  (7.4%)  0.374  (0.164---0.852)
University 20  (9.3%)  1  (0.8%)  0.056  (0.007---0.429)

Income (euros)
<12,000  47  (22.9%)  31  (28.2%)  1
12,000---24,000  99  (48.3%)  56  (50.9%)  0.154  0.86  (0.49---1.50)
24,000---50,000  52  (25.4%)  23  (20.9%)  0.67  (0.34---1.31)
>50,000 7  (3.4%)  0  (0.0%)  0.00  (0.00---)

Housing
Flat 143  (66.2%)  94  (77.0%)  0.036  0.584  (0.351---0.969)
House 73  (33.8%)  28  (23.0%)

Home elevator  80  (41.0%)  61  (52.1%)  0.056  1.566  (0.987---2.484)
Home stairs  66  (30.7%)  21  (17.6%)  0.009  0.484  (0.278---0.841)
Home heating  162  (75.0%)  85  (70.2%)  0.344  0.787  (0.479---1.293)
Home internet  114  (53.0%)  44  (36.4%)  0.003  0.506  (0.321---0.800)
Outdooractivities  79  (36.7%)  26  (21.3%)  0.003  0.466  (0.279---0.780)
Volunteering  14  (6.5%)  2  (1.6%)  0.043  0.239  (0.053---1.071)
Religious activities  17  (7.9%)  9  (7.4%)  0.861  0.928  (0.400---2.150)
Social centre  attendance 34  (15.8%)  15  (12.3%)  0.378  0.746  (0.388---1.434)
Choir/theatre/dancing  13  (6.1%)  3  (2.5%)  0.138  0.393  (0.110---1.408)
Meeting friends 70  (32.4%)  13  (10.7%)  <0.001  0.249  (0.131---0.473)
Other out-of-home  activities 23  (10.8%) 6  (5.0%)  0.070  0.432  (0.171---1.094)
Active social  lifea 135  (65.2%) 45  (37.8%) <0.001  0.324  (0.203---0.518)

Gijón SFES  score
Good/acceptable  (5---9)  127  (59.3%)  52  (42.6%)  1
Atsome risk  (9---14)  82  (38.3%)  66  (54.1%)  0.013  1.966  (1.244---3.106)
At great  risk  (>15)  5  (2.3%)  4  (3.3%)  1.954  (0.505---7.566)
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Any of the above-mentioned activities.
SFES, Social-Familial Evaluation Scale.

ith  frailty  was  insufficient.  The  above  data  suggest  that
railty  could  be  influenced  by  the  intrinsic  characteristics
f  depression  and  not  by  any  accompanying  collateral
ymptoms  or  antidepressant  treatment.

The  causes  of  depression  in  aged  populations  are  not
et  well  understood.  Depression  has  been  related  to
egative  life  events,  deficiencies  in  certain  neurotrans-
itters,  and  certain  chronic  organic  conditions,  some  of
hich  have  also  been  related  to  frailty,  suggesting  that
epression  and  fragility  may  share  some  risk  factors.
ardiovascular  diseases,27 diabetes,28,29 chronic  metabolic

isorders  such  as  vitamin  B12  deficiency,  autoimmune
iseases  such  as  rheumatoid  arthritis  and  certain  can-
ers,  for  instance,  have  been  shown  to  be  risk  factors

c
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or  both  depression  and  frailty.30 Depression  has  also
een  linked  to  hormonal  changes,  most  especially  in  hor-
ones  that  modulate  neuroreceptors  in  the  dopaminergic

nd  serotonergic  systems.  The  main  hormonal  alterations
elated  to  both  depression  and  frailty  are  low  testosterone
evels,12,31 low  growth  hormone  levels,32 and  variability  in
he  hypothalamic-pituitary-adrenal  axis  response  to  ele-
ated  cortisol  levels.12,33 In  addition,  it  has  been  reported
hat  depression  risk,  like  frailty  risk,  increases  with  the
umber  of  chronic  clinical  conditions.17,30 Health  profes-
ionals  should  bear  in  mind  those  possible  organic  and/or

o-morbid  causes  of  depression  and  frailty  in  their  therapeu-
ic  approach.  Moreover,  higher  drug  use  is  associated  with

 higher  prevalence  of  frailty,  probably  because  it  indicates
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Table  4  Multivariate  analysis  of  independent  psychosocial
risk factors  for  frailty  in  elderly  people  with  depression.

Multivariate  OR  95%  CI

Age  (years)  1.071  1.010---1.135
Female  2.945  1.164---7.449
Number  of  drugs  1.246  1.142---1.359

Depression  symptoms  (HDRS)
None  (0---7)  1  1
Mild (8---13)  1.701  0.835---3.467
Moderate  (14---18)  3.747  1.677---8.373
Severe  (19---22) 5.137  1.500---17.588
Very severe  (>23) 8.782 1.429---53.959

Active  social  life  0.361  0.202---0.646
Home internet  0.555  0.307---1.003

HDRS, Hamilton Depression Rating Scale.
STEPWISE method. Introduced variables: age, gender, number
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Funding
of drugs, major depression, education, HDRS, active social life,
home stairs, home internet, widowhood, housing.

 higher  load  of  co-morbidity.  Despite  this,  this  study  has
ot  been  able  to  deepen  into  the  effect  of  different  medi-
ations  and  their  possible  side  effects  on  frailty  due  to  lack
f  statistical  power.

As  for  social  factors  related  with  frailty,  notable  is  the
act  that  an  active  social  life  (physical  activities,  voluntary
ctivities,  meeting  friends,  etc)  are  strongly,  negatively  and
ndependently  associated  with  frailty.  Although  our  finding
because  of  the  cross-sectional  design  of  the  study)  does
ot  answer  the  question  as  to  whether  an  inactive  social
ife  is  a  cause  or  consequence  of  frailty,  it  does  corroborate
reviously  reported  findings  that  indicate  that  an  outdoor
ife,  visiting  friends,  feeling  helpful  to  friends  or  family,  and
alking  with  someone  every  day,  all  have  a  strong  impact
n  the  risk  of  future  disability  among  community-dwelling
lder  people.13 We  also  observed  that  educational  level  has  a
rotective  effect  on  frailty.  This  again  corroborates  findings
eported  elsewhere,  specifically,  that  low  levels  of  cultural
ealization  are  significantly  associated  with  frailty  (indepen-
ently  of  functional  impairment  and  low  physical  activity),
nd  that  subjects  with  higher  educational  levels  run  a sig-
ificantly  lower  risk  of  pre-frailty  or  frailty  than  subjects
ith  lower  educational  levels.14,34 Other  studies,  however,
ave  reported  no  significant  association.35,36 Living  in  a  flat
nstead  of  in  a  house  was  also  related  with  frailty,  probably
ecause  it  indicates  a  lower  socioeconomic  level.  Having
nternet  in  the  home  had  an  independent  protective  effect
hat  can  be  attributed  to  both  a  higher  educational  level  and

 more  active  virtual  social  life.  Other  studies  have  reported
hat  loneliness  is  a  risk  factor  for  frailty,  explained  by  the
ack  of  help  and  emotional  support  in  daily  life.12 Widow-
ood,  strongly  associated  with  frailty  in  our  study,  can  lead
o  a  more  depressed  state  correlating  with  greater  frailty.  As
een  in  the  results  of  this  study,  frailty  in  depressed  elderly
ubjects  is  related  with  psychological  and  social  factors,
einforcing  the  idea  that  frailty  should  be  managed  by  a

ultidisciplinary  team  involving  family  physicians,  geriatri-

ians,  psychiatrists,  psychologists,  and  social  workers.
The  main  limitation  of  this  study  is  its  cross-sectional

esign,  which  can  only  establish  associations  but  not  causal
T
M
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elationships,  so  further  longitudinal  studies  are  required  to
orroborate  our  findings.  Other  study  limitations  include  a
ender  imbalance  (a  very  high  proportion  of  females,  prob-
bly  explained  by  the  higher  incidence  of  depression  among
omen),  the  frailty  assessment  using  Fried  criteria  (which
nly  measures  physical  but  not  psychological  frailty),  and  a
elatively  small  sample  size  with  limited  statistical  power.

In  summary,  this  study  shows  that  frailty  is  a  complex
rocess  determined  by  several  factors.  In  addition  to  age
nd  sex  and  different  organic  co-morbidities  (diabetes,
rthritis,  pain),  frailty  is  also  associated  with  psycholog-
cal  factors  such  as  the  intensity  of  depressive  symptoms
nd  social  factors  (education,  widowhood,  loneliness,  lim-
ted  social  life).  It  seems  that  depression’s  influence  on
railty  results  from  intrinsic  characteristics  and  clinical  man-
festations  of  the  former,  rather  than  from  its  treatment
r  related  factors  such  as  anxiety.  The  greater  the  inten-
ity  of  depressive  symptoms,  the  greater  the  risk  of  frailty.
ur  findings  reinforce  the  idea  that  frailty  must  be  man-
ged  by  a multidisciplinary  team  involving  family  physicians,
eriatricians,  psychiatrists,  psychologists,  nurses,  and  social
orkers.  Meanwhile,  however,  more  research  is  required  to
etter  understand  modifiable  psychological  risk  factors  for
railty.
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he  Research  Ethics  Committee  of  the  Maresme  Healthcare
onsortium  (CSdM)  approved  the  study  protocol  (code  CEIC
SdM  64/13).  All  participants  signed  the  informed  consent
orm.

What was known?

•  There  is  a  strong  association  between  depression  and
frailty.

•  The  mechanisms  by  which  depression  may  contribute
to  frailty  are  not  well  known.

• Educational  level,  loneliness,  family  support  and
income  may  also  influence  frailty.

What the study brings?

•  The  greater  the  intensity  of  depressive  symptoms,
the  greater  the  prevalence  of  frailty.

•  The  severity  of  depressive  symptoms  shows  stronger
association  with  frailty  than  other  clinical  and  socio-
demographic  characteristics.

•  Frailty  is  associated  with  intrinsic  characteristics  of
depression  and  not  with  any  accompanying  collateral
symptoms  or  antidepressant  treatment.
his  research  was  supported  by  a grant  from  the  Catalan
inistry  of  Health  (PERIS  2017,  SLT006/17/56).
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