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Abstract

Introduction:  The  influence  of  age  and  gender  in  the  electrical  charge  delivered  in  a  given
population  was  analysed  using  an  electroconvulsive  therapy  (ECT)  clinical  database.
Material  and  method:  An  observational,  prospective,  longitudinal  study  with  descriptive  anal-
ysis was  performed  using  data  from  a  database  that  included  total  bilateral  frontotemporal  ECT
carried out  with  a  Mecta  spECTrum  5000Q

®
in  our  hospital  over  6  years.  From  2006  to  2012,  a

total of  4337  ECT  were  performed  on 187 patients.  Linear  regression  using  mixed  effects  anal-
ysis was  weighted  by  the  inverse  of  the  number  of  ECT  performed  on  each  patient  per  year  of
treatment.
Results: The  results  indicate  that  age  is related  with  changes  in the  required  charge  (P  =  .031),
as such  that  the  older  the age  a  higher  charge  is  needed.  Gender  is  also  associated  with  changes
in charge  (P =  .014),  with  women  requiring  less  charge  than  men,  a  mean  of  87.3  mC  less.  When
the effects  of  age  and  gender  are  included  in  the  same  model,  both  are  significant  (P  =  .0080
and P  =  .0041).  Thus,  for  the  same  age,  women  require  99.0  mC  less  charge  than  men,  and  in
both genders  the  charge  increases  by  2.3  mC  per  year.
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Conclusions:  From  our  study,  it  is concluded  that  the  effect  of  age  on the  dosage  of the electrical
charge is even more  significant  when  related  to  gender.  It  would  be  of  interest  to  promote  the
systematic  collection  of data  for  a  better  understanding  and  application  of  the  technique.
© 2015  SEP  y  SEPB.  Published  by  Elsevier  España,  S.L.U.  All  rights  reserved.
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Base  de datos  clínica  de terapia  electroconvulsiva:  influencia  de  edad  y género  en  la

carga  eléctrica

Resumen

Introducción:  A  partir  de una  base  de  datos  clínica  de  terapia  electroconvulsiva  (TEC)  se  pre-
tende corroborar  la  influencia  de la  edad  y  el género  en  la  carga  eléctrica  administrada  en  una
población  determinada.
Material  y  método:  Estudio  observacional,  prospectivo  y  longitudinal,  con  análisis  descriptivo,
de una  base  de  datos  que  incluye  el  total  de  sesiones  de TEC  bilaterales  frontotemporales
realizadas  con  la  Mecta  spECTrum  5000Q

®
entre  2006  y  2012.  Es  una  muestra  de  4.337  sesiones

de TEC  realizadas  a  187  pacientes.  Mediante  regresión  lineal  de efectos  mixtos  se  realiza  un
análisis ponderado  por  el  inverso  del  número  de  sesiones  de  TEC  realizadas  por  cada paciente
y por año  de  tratamiento.
Resultados:  Los  resultados  indican  que  la  edad  está relacionada  con  cambios  en  la  carga
requerida (p  =  0,031):  a  mayor  edad,  mayor  aumento  de carga.  El género  también  se  relaciona
con cambios  en  la  carga  (p = 0,014):  las  mujeres  requerirían  87,3  mC  menos  de media  que  los
hombres. Incluyendo  los efectos  de edad  y  género  en  el mismo  modelo,  ambos  resultan  sig-
nificativos  (p  = 0,0080  y  p  =  0,0041),  de modo  que  a  igualdad  de  edad,  las  mujeres  requieren
99,0 mC  menos  de carga  que  los  hombres,  y  en  ambos  géneros  aumenta  la  carga  2,3  mC  por año
de edad.
Conclusiones:  Del  análisis  se  obtiene  que  el  efecto  de la  edad  en  la  dosificación  de la  carga  eléc-
trica es  todavía  más  significativo  cuando  se  tiene  en  cuenta  el  género.  Es  de interés  promover
la recogida  sistemática  de  datos  para  un mejor  conocimiento  y  aplicación  de la  técnica.
© 2015  SEP  y  SEPB.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los  derechos  reservados.

Introduction

There  is little  in the literature  about  electroconvulsive
therapy  (ECT)  data  base  analysis,  although  the majority
of  studies  published  underline  the advantages  of such  an
analysis.1 It has  been  said  that  having  clinical  ECT  databases
available  would make  it possible  to  gain  more  knowledge
about  clinical  practice  and  implement  programs  to  improve
the  quality  of  the technique.1

The  majority  of  the  factors  that  may  alter  the initial  con-
vulsive  threshold  in ECT  were  described  in  a meta-analysis.2

Considering  only prospective  studies  as  the inclusion
criteria,  the  levels  of  convulsive  threshold  are signifi-
cantly  associated  with  the following  factors:  sex,3,4 age,4,5

accumulated  treatments,4,6 electrode  location,5,7 dynamic
impedance,8,9 electrical  stimulation  parameters10---13 and
sleep  deprivation.14

Of  these  factors,  male  sex4,15,16 and  bilateral  placement
of  the  electrodes7 were  the  factors  associated  the most
closely  with  a higher  initial  convulsive  threshold.2 Other  fac-
tors  that  influence  this  include  the anaesthetic  drugs  used,
oxygenation  or  concomitant  medication.  Some  drugs  such
as  benzodiazepines  and  anticonvulsants  raise  the  convulsive
threshold17,18;  and  others  such  as  antipsychotics  lower  it.

This  study  will  quantify  the influence  of  age  and  sex on
the  electrical  current  required  for  an  adequate  convulsion,
analysing  a  6-year  clinical  ECT database.

Material  and method

This study  is  observational,  prospective  and  longitudinal,
with  descriptive  analysis.  Its  sample  is  the total  number  of
ECT  sessions  in  a Psychiatric  Department  from  April  2006  to
January  2012.

The sample  includes  patients  treated  using  ECT  while
admitted  to  hospital  as  well  as  for  maintenance  therapy,
with  different  psychiatric  diagnoses.  Propofol  was  used  as
the  anaesthetic  and the myorelaxant  was  succinylcholine.
Psychoactive  drugs  were  used  in practically  all  of  the
cases,  together  with  other  medication  when necessary.  Re-
stimulation  was  used  once  when it was  needed,  and  some
patients  had  received  ECT  beforehand.

The  spECTrum  5000Q
®

Mecta apparatus  was  used,  with
bilateral  frontotemporal  electrodes.  The  study  variables
were  recorded  during  each ECT session  in a computerised
database.



ECT  clinical  database:  Influence  of age  and  gender  on  the  electrical  charge  145

The  current  (mC)  was  recorded,  defined  as  the amount  of
current  in  a  single  pulse  multiplied  by  the number  of  pulses
produced  in  the series.19 Static  energy  (joules)  was  also
recorded,  this being  the estimated  energy  prior  to  apply-
ing  the  stimulus.  This  is  calculated  at an average  estimated
impedance  of  220  �.20 Dynamic  energy  (joules)  is  included
too,  which  is  considered  to  be  the dynamic  impedance,  a
parameter  that  is  unknown  until  the  stimulus  is  applied.  Due
to  this  the  current  is  the one  indicated  to  express  the  total
stimulus  dose.19

Statistical  analysis

Regression  analysis  with  mixed  effects  was  applied  with
a  random  effect  (the  patient)  and  a  fixed  effect  (initial
age,  sex  and  treatment  time),  based  on  the  average  elec-
tric  current  required  (weighted  according  to  the  inverse  of
the  number  of ECT  sessions  per  individual,  so  that  each
patient  had the  same  weighting  in the analysis).  The  com-
parison  according  to  sex or  age  group  (defined  based  on
the  mean)  was  performed  using  non-parametric  statistics
(Mann---Whitney’s  U test).

The  analysis  used is  the  correct  way  of  analysing  data  of
this  type,  where  the  variability  of  ECT  parameters  in a  sin-
gle  patient  is  less  than  the variability  between  patients.  This
analysis  makes  it possible  to  admit  accept  that  one  charac-
teristic  of  the  data  (the  patient  himself)  explains  some of
the  observed  variability.

In  the  model  the patient  amounts  to  a random  effect,
given  that  there  is  no  interest  in comparing  the  participating
patients  to  each other,  but  rather  in  adjusting  the  model  to
extract  the  variability  that  is  explained  by  the patient  from
the  residual  variability,  as is  described  in the bibliography.21

Results

Description  of the  sample

The  database  contains  4337  ECT  sessions  and  includes  187
patients  (116  women  and  71  men).  The  average  follow-up
time  was  28  days  (16  days  for the  first  quartile  and 343  days
for  the  third  quartile).  The  participants  were  aged  from  17
to  88  years  old,  with  an  average  age  of  54.63  years  old  and
a  standard  deviation  of 18.37.  The  average  current  received
in  the  total  sample  had  a  mean  of  360.0  mC (with  25 and  75
percentiles  of  252.0  and  576.0,  respectively)  (Table  1).

Results  in  terms  of  age  and  sex (Fig.  1,  Table  1)

As the  random  effect,  the patient  explains  66%  of  cur-
rent  variability,  given  that there  is  a  relationship  between
the  measurements  corresponding  to  a single  individual  and
greater  differences  between  individuals.

Sex would  explain  changes  in the  average  current
(P  =  .014);  women  would require  an average  of  87.3  mC  less
than  men.  The  average  current  for the latter  is  71.2%  higher
than  it  is for  the women  of  the same  age.

Age  would  explain  changes  in the average  current
(P  =  .031  for  years  of  age),  so  that  the current  needed  would
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Figure  1 Box  diagrams  showing  the current  dose (mC)  according  to  sex  and  6 age  groups  throughout  follow-up  (average).

increase  with  age  (this  increase  not being  lineally  propor-
tional).

When  the  effects  of  age and  sex  are  examined  in the same
model,  both  are  significant  (P = .0041  for  sex  and  P  = .0080
for  years  of  age),  so  that  at  the  same  age,  women  need
99.0  mC  less current  than  men;  and  in both  sexes the current
increases  with  age (2.3  mC  per  year  of  age),  although  the
model  fits  better  when  the interaction  between  sex and  age
group  is taken  into  account.

Discussion

The  analysis  of  ECT databases  makes  it possible  to  discover
the  degree  to  which  age and  sex  influence  the  electrical
current  used.  Nevertheless,  this is  a  heterogeneous  sample
with  confusion  factors  that may  restrict  the  interpretation
of  the  results.

The  current  required  to  obtain  an effective  convulsion
increases  with  age,  and this is  explained  by  the fact  that
the  convulsive  threshold  rises  with  physiological  age.2 Sex
may  also  explain  changes  in the average  current,  given  that
men  have  a higher  convulsive  threshold  than  women  of  the
same  age.2

When  the  effects  of  age and sex  are included  in the same
model  both of  them are  significant;  thus  at the same  age
women  require  a  lower  current  than  men;  and in both  sexes

the current  increases  with  age.  It can  therefore  be said that
sex  modifies  the effect  of  age on  the  current.

The  literature  mainly  contains  studies  that  centre  on  the
convulsive  threshold,  with  fewer  on  the  average  current
used,  as  is  the case  for  us.22 One  meta-analysis2 describes
how  sex is  the factor  that  most  influences  variations  in the
initial  convulsive  threshold  (70%  higher  for  men  than  it is
for  women).2,4 This  datum  agrees  with  our study,  where
the  average  current  used for  men  was  71.2%  higher  than
it was  for  women  of the  same  age.  On  the other  hand,  age
had  a more  moderate  effect  on  changes  to  the convulsive
threshold.2,4

Although  the convulsive  threshold  varies  substantially
from  one  individual  to  another,  the said  meta-analysis2

describes  a narrow  range  of  distribution  of the  average
convulsive  threshold.  In  the majority  of patients  the  con-
vulsive  threshold  would stand  at from  a 50  to  200 mC dose
of  current.2 Theoretically,  adjusting  this  range  of  current  for
2  or  3 patient  characteristics  (age,  sex,  concomitant  treat-
ment,  the  position  of  the electrodes,  etc.)  could  make it
possible  to  precisely  determine  dose  above  the  threshold  for
each  person.  In our  sample  the current  dose is  above  the val-
ues  described  in this  meta-analysis;  we  consider  that  several
confusion  factors  have increased  the  convulsive  threshold.

The  sample  size  would  stand  out  as  the strong  point  of
the  study  (n = 4337).  This  is  an ecological  study,  and stud-
ies  of  this type  are  useful  for evaluating  interventions  in
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populations  such as  health promotion  strategies,  given their
simplicity,  efficiency  and swift  data  acquisition.

Respecting  the weak points  of the  study,  the sample
includes  patients  with  a  range  of  diseases  and  their  psy-
chiatric  and  medical  treatments.  The  different  diagnoses
and  treatments  may  modify  the convulsive  threshold.2,23

Although  the  anaesthesia  was  homogeneous,  the  dose  var-
ied  depending  on  the patient,  and  this may  modify  the
convulsive  threshold.  Likewise,  patients  were  included  who
received  ECT  while  admitted  as  well  as  others  who  received
maintenance  ECT:  this is  a  limitation.

To  conclude,  analysing  the  ECT  database  shows  that  the
effect  of age  on  the current  dose is  even  more  significant
when  patient  sex is  taken  into  account.  Sex  is  therefore
decisive  in  explaining  the current  dose  that is  necessary  to
produce  an  optimum  convulsion,  and  it  should be  considered
to  be  one  of the main  variables  that  influence  the convulsive
threshold.5

ECT  is an effective  treatment;  however,  little  attention
has  been  paid  to it in  clinical  or  more  technical  research.24

Information  on  ECT administration  should  be  analysed  to
evaluate  practical  clinical  questions.  Better  understanding
of  ECT  mechanisms  could  lead  to  more  rationally  designed
dosing  strategies  that  could  potentially  be  more  effective,
reducing  side  effects  and  the variability  of  clinical  results
between  individuals.
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