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Abstract
Background  and  objectives:  Postpartum  depression  affects  women,  manifesting  with  depressed
mood, insomnia,  psychomotor  retardation,  and  suicidal  thoughts.  Our  study  examined  if  there
is an  association  between  epidural  analgesia  use  and  postpartum  depression.
Methods:  Patients  were  divided  into  two  groups.  One  group  received  epidural  analgesia  during
labor while  the  second  group  did  not.  The  Edinburgh  postnatal  depression  scale  (EPDS)  was
administered  to  patients  prior  to  birth  and  6  weeks  postpartum.  Pain  severity  was  assessed  by
the Visual  Analogue  Scale  (VAS)  during  labor  and  at  24  hours  postpartum.
Results: Of  the  92  patients  analyzed,  47.8%  (n  =  44)  received  epidural  analgesia.  We  detected
significantly  higher  VAS  score  during  labor  (p  =  0.007)  and  24  hours  postpartum  (p  =  0.0001)
in the  group  without  epidural  analgesia.  At  6  weeks  postpartum,  a  significant  difference  was
observed between  the  EPDS  scores  of  both  groups  (p  =  0.0001).  Regression  analysis  revealed
higher depression  scores  in  patients  experiencing  higher  levels  of  pain  during  labor  (OR  =  0.572,
p =  0.039).  Epidural  analgesia  strongly  correlated  with  lower  scores  of  depression  (OR  =  0.29,
p =  0.0001).
Conclusion:  The  group  that  received  epidural  analgesia  had  lower  pain  scores.  A  high  correlation
between epidural  analgesia  and  lower  depression  levels  was  found.  Pregnant  women  giving
birth via  the  vaginal  route  and  having  high  pain  scores  could  reduce  postnatal  depression  scores
using epidural  labor  analgesia.  Pregnant  women  should  opt  for  epidural  analgesia  during  labor
to lessen  postpartum  depression  levels.
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urrently,  increasing  the  rates  of  vaginal  deliveries  is  the
ocus  of  attention  because  giving  birth  by  the  vaginal
oute  is  one  of  the  most  important  factors  associated  with
oth  maternal  and  infant  health.1,2 Unfortunately,  vagi-
al  delivery  is  not  completely  free  of  complications,  such
s  its  association  with  postpartum  depression.3 Postpartum
epression,  manifested  as  a  depressed  mood,  insomnia  or
omnolence,  marked  weight  loss,  psychomotor  retardation,

 lowered  self-esteem  and  self-worth,  and  suicidal  thoughts
s  a  disorder  of  pregnant  women  after  giving  birth.3,4 The
ncidence  of  postpartum  depression  may  be  as  high  as  1
n  every  10  postpartum  women  in  developed  countries.5

ostpartum  depression  may  lead  to  behavioral  and  devel-
pmental  problems  both  in  the  mother  and  the  infant,  and
hose  problems  may  extend  into  childhood  and  adolescence
eriods.6

Among  women  who  deliver  vaginally,  a  number  prefer
o  receive  epidural  analgesia  for  delivery  while  some  do
ot.  Epidural  analgesia  is  commonly  used  to  alleviate  pain
uring  labor  and  is  well  tolerated  by  both  the  mother  and
he  infant.  Several  studies  and  meta-analyses  have  demon-
trated  that  epidural  analgesia  is  an  effective  method  to
educe  the  severity  of  pain  during  normal  vaginal  delivery.7

owever,  there  are  only  a  few  studies  in  the  literature  inves-
igating  the  effect  of  epidural  labor  analgesia  on  postpartum
epression  which  reported  a  decreased  risk  of  postpartum
epression  with  epidural  labor  analgesia.4

In  this  study,  our  primary  hypothesis  was  that  women  who
ad  epidural  labor  analgesia  would  have  lower  depression
everity  scores  6  weeks  postpartum.  Our  secondary  hypothe-
is  was  that  those  patients  would  have  lower  Visual  Analogue
cale  (VAS)  scores  during  labor  and  24  hours  postpartum  if
hey  received  epidural  analgesia.

ethods

ur  study  is  a  prospective  observational  study  over  a  6-
onth  period.  The  institutional  ethics  committee  of  the

stanbul  Education  and  Research  Hospital’s  Anesthesiology
epartment  approved  this  study.  It  is  registered  via  the

SRCTN  registry  with  study  ID  ISRCTN84174861  (recruitment
tart  date  of  March  25,  2018  and  recruitment  end  date  of
ctober  25,  2018).  Women  aged  18-45  years,  who  were
lanning  to  give  birth  electively  via  a  normal  vaginal  route
ith  or  without  epidural  analgesia,  with  American  Society
f  Anesthesiologists  (ASA)  physical  status  I-III,  and  who  con-
ented  to  participate  were  included  in  the  study.  Patients
ere  excluded  if  they  had  a  history  of  schizophrenia,  bipolar
r  obsessive-compulsive  disorders  in  the  prepartum  period,
f  they  had  any  hematological  disorders  that  contraindicated
se  of  regional  anesthesia,  and  if  they  had  skin  infections
n  the  lumbar  area  or  inadequate  fetal  vitality  concepts.
atients  were  also  excluded  if  the  route  of  delivery  was
witched  to  a  cesarean  section  or  have  prepartum  depres-
ion  (Edinburgh  Postnatal  Depression  Scale  ≥  10).
Upon  admission  to  our  hospital,  when  patients  met  the
riteria  of  inclusion,  informed  consent  was  obtained  from
ach  patient  in  the  waiting  room  and  they  were  allocated
o  one  of  the  two  groups.  Initially  we  used  ‘‘patient  prefer-
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nce’’  for  the  decision  of  the  technique.  But  for  patients
ho  have  contraindications  for  regional  anesthesia,  we

nformed  and  inclined  the  patient  for  the  indicated  approach
infection  in  the  intervention  site,  bleeding,  pathologies,
nd  intracranial  disorders  were  our  contraindications  for
pidural  analgesia).  One  group  consisted  of  women  who
ave  birth  without  receiving  epidural  analgesia  and  the  sec-
nd  group  consisted  of  women  who  gave  birth  with  epidural
nalgesia.  The  second  group  received  an  epidural  catheter,
laced  in  the  intervertebral  space  between  either  L3---L4
r  L4---L5,  when  cervical  dilatation  of  the  patient  reached
---5  cm,  while  the  other  group  received  no  intervention  for
heir  labor.  Patients  in  the  epidural  analgesia  group  received

 bolus  dose  of  bupivacaine  0.125%  +  100  �g  fentanyl  via  the
pidural  catheter.  This  was  followed  by  patient-controlled
nalgesia  (PCA)  containing  0.125%  bupivacaine  +  2  �g.mL-1

entanyl  with  6  ml.h-1 continuous  infusion  and  6  ml  PCA
emand  dose  with  10-minute  lockouts.  Prior  to  birth  and  6
eeks  postpartum,  an  Edinburgh  Postnatal  Depression  Scale

EPDS)  was  administered  to  both  patient  groups.  The  EPDS
s  a  commonly  used  10-item  scale  validated  for  our  study
opulation.  A  score  ≥  10  was  the  cut-off  score  for  postpar-
um  depression.  If  a  patient  responded  positively  to  item  10
the  thought  of  harming  myself  has  occurred  to  me)  of  the
PDS,  they  were  evaluated  for  overt  depression  regardless
f  the  patient’s  total  score  and  were  reported  to  our  hospi-
al’s  psychiatric  department.  EPDS  were  applied  by  the  same
xperienced  anesthesiologist.  Both  groups  received  postpar-
um  analgesia.  One  group  received  epidural  PCA  containing
he  previously  started  dose  (0.125%  bupivacaine  + 2  �g.mL-1

entanyl  with  6  ml.h-1 continuous  infusion  and  6  ml  PCA
emand  dose  with  10-minute  lockouts)  until  discharge.  The
econd  group  received  intravenous  (IV)  tramadol  1  mg.kg-1

wice  a day  and  15  mg.kg-1 paracetamol  three  times  a  day  as
ell  as  rescue  tramadol  doses  of  1  mg.kg-1 if  necessary,  until
ischarge.  The  patient’s  severity  of  the  pain  was  assessed  by
he  VAS  during  the  birth  and  24  hours  postpartum.  In  the  VAS,
he  lowest  score  is  0  (no  pain  at  all)  and  the  highest  is  10
worst  pain  imaginable).  The  aim  was  to  keep  patient  VAS
cores  below  4.  We  recorded  demographic  parameters,  ges-
ational  age,  number  of  pregnancies,  VAS  scores,  and  EPDS
cores.

tatistical  analysis

PSS  21.0  software  was  used  for  the  statistical  analysis.  The
tudy  data  were  summarized  with  the  descriptive  statistical
ethods  (mean,  standard  deviation,  frequency,  and  ratio).
he  Mann---Whitney  U  test  was  used  for  inter-group  com-
arisons  of  quantitative  data  not  conforming  to  a  normal
istribution.  The  correlation  between  the  use  of  epidural
abor  analgesia,  VAS  score,  and  occurrence  of  postpartum
epression  was  assessed  with  multivariate  logistic  regression
nalysis.  The  Hosmer---Lemeshow  test  was  used  for  the  logis-
ic  regression  model.  Qualitative  data  was  compared  with
he  Student’s  t test.  Results  were  evaluated  in  a  confidence
nterval  of  95%  and  at  a  significance  level  of  p  <  0.05.  The

ower  and  Sample  Size  program  (PS  version  3.1.2)  was  used
or  patient  number  analysis.  If  the  change  in  the  EPDS  was
ssumed  to  be  at  least  20%,4 the  lowest  number  of  patients
o  be  included  in  the  study  should  be  88  to  meet  an  �  =  0.05
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igure  1  Flow  Diagram.  A  comparison  of  the  severity  of  postp
ithout epidural  analgesia.

nd  a  power  =  0.80.  It  was  assumed  that  there  would  be  a
igh  number  of  drop-outs  in  the  study,  therefore  we  planned
o  include  127  patients  at  baseline.

esults

f  the  198  patients  analyzed  for  eligibility,  166  were
ound  eligible  according  to  the  exclusion/  inclusion  criteria.

mong  these  166  eligible  patients,  129  patients  gave  consent
nd  participated  in  the  study.  After  excluding  patients  lost
o  follow-up  and  change  of  delivery,  92  patients  were  ana-
yzed  in  the  final  evaluation  (Fig.  1).  Of  these  92  patients,

a

r
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m  depression  in  women  who  gave  normal  vaginal  birth  with  or

7.8%  (n  =  44)  preferred  delivery  with  epidural  analgesia.
he  remaining  patients  did  not  receive  epidural  analgesia.
he  mean  age  of  the  patients  was  29.81  ±  7.19  years.  The
emographic  data  of  the  study  patients  are  presented  in
able  1.

No  statistically  significant  differences  in  patient  demo-
raphics  were  detected  between  the  epidural  labor
nalgesia  group  and  the  group  who  did  not  receive  epidural

nalgesia  (p  >  0.05).  These  data  are  presented  in  Table  2.

In  the  group  of  women  who  gave  birth  without  epidu-
al  analgesia,  we  detected  significant  differences  in  the  VAS
cores  both  during  labor  (p  =  0.0001)  and  24  hours  after  deliv-

0
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Table  1  Patient  Demographic  Data.

Epidural  analgesia  group  47.8%  (n  =  44)
Age (years)  29.81  ±  7.19
Body Mass  Index  (BMI)  28.24  ±  4.39
Gestation  (weeks)  38.47  ±  0.79
Number  of  pregnancies  1.88  ±  1.16
VAS score  during  labor 5.58  ±  2.52
VAS 24  hours  postpartum 4.17  ±  2.18
Prepartum  EPDS  scores 8.32  ±  4.66
EPDS  score  6  weeks  postpartum  6.08  ±  4.58
ASA  score

II  60  (64.5%)
III 32  (34.4%)

VAS, Visual analogue scale; EPDS, Edinburgh Postnatal Depres-
sion Scale; ASA, American Society of Anesthesiologists physical
status.

Table  2  Comparison  of  the  demographic  data  between  the
two groups.

Epidural
analgesia
(n  =  44)

No  epidural
analgesia
(n  =  48)

p-value

Age  (years)  28.88  ±  6.81  30.64  ±  7.49  0.243
Body  Mass  Index  (BMI)  28.07  ±  4.12  28.4  ±4.65  0.723
Gestational  age  (weeks)38.43  ±  0.72  38.52  ±  0.85  0.593
Number  of  pregnancies  1.28  ±  0.48  2.31  ±  1.33  0.076
ASA  score

II  29  (65.9%)  31  (64.5%)  0.894
III 15  (34.1%)  17  (35.5%)

ASA, American Society of Anesthesiologists physical status.
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Table  4  Multiple  regression  analysis  of  EPDS  scores.

Odds  Ratio  (OR)  p-value

VAS  score  24  hours  postpartum  0.288  0.117
VAS score  at  labor  0.572  0.039*
Epidural  analgesia 0.290  0.0001*

VAS, Visual analogue scale; EPDS, Edinburgh Postnatal Depres-
sion Scale.
An EPDS score ≥ 10 equals depression.
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ciation  between  epidural  analgesia  and  decreased  severity
Mann---Whitney U test and Student’s t test were used.
p < 0.05 was determined statistically significant.

ry  (p  =  0.007).  Overall,  we  report  that  the  women  giving
irth  with  epidural  analgesia  experienced  significantly  lower
ain  levels  (Table  3).  There  was  not  a  significant  difference
n  the  EPDS  scores  between  the  groups  in  the  prepartum
eriod  (p  =  0.191);  however,  we  detected  a  high  degree  of
ignificant  difference  in  the  EPDS  scores  6  weeks  postpartum
etween  the  two  groups  (p  =  0.0001).  Therefore,  postnatal
epression  score  was  lower  among  women  who  received

pidural  analgesia  (Table  3).

Multiple  regression  analysis  (Table  4)  revealed  that  EPDS
cores  correlated  with  receiving  epidural  analgesia  during

o
t
l

Table  3  Comparison  of  VAS  and  EPDS  scores  between  groups.

Epidural
analgesia
(n  =  44)

VAS  score  during  labor  3.28  ±  0.95  

VAS  score  24  hours  postpartum  2.71  ±  0.82  

Prepartum  EPDS  score  7.63  ±  4.72  

EPDS score  6  weeks  postpartum  3.89  ±  3.43  

VAS, Visual analogue scale; EPDS, Edinburgh Postnatal Depression Sca
Mann---Whitney U test and Student’s t test were used.

a p < 0.05 was determined statistically significant.

21
The Hosmer---Lemeshow test was used for the logistic regression
model.

abor  and  with  VAS  scores  during  delivery.  Higher  scores  of
epression  were  found  in  patients  experiencing  higher  levels
f  pain  during  labor  (OR  = 0.572,  p  =  0.039).  This  finding  was
ot  detected  24  hours  postpartum  in  VAS  scores.  In  addition,
omen  who  received  epidural  analgesia  had  lower  scores  of
epressions  (OR  =  0.29,  p  =  0.0001)  (Table  4).

iscussion

n  this  study,  we  investigated  the  relationship  between
pidural  analgesia  and  depression  score  in  women  who  gave
irth  vaginally.  The  EPDS,  which  is  widely  used  and  vali-
ated,  was  selected  to  assess  the  probability  of  depression
n  the  women  included  in  the  study.8,9 This  scale  has  also
een  validated  for  the  pregnant  patient  population  in  our
ountry.10 We  observed  that  pain  severity  was  significantly
igher  in  the  women  who  did  not  prefer  to  receive  epidural
nalgesia  during  labor,  with  significantly  higher  VAS  scores
n  both  the  prepartum  and  postpartum  periods.  Logistic
egression  analysis  identified  that  the  VAS  score  at  labor
as  correlated  with  the  development  of  postnatal  depres-

ion  (OR  =  0.572,  p  =  0.039).  We  report  a  very  high  correlation
etween  the  use  of  epidural  analgesia  and  lower  postpartum
epression  levels  (OR  =  0.29,  p  =  0.0001).

In  a  recent  study,  Lim  et  al.  reviewed  a  total  of  201
atients  retrospectively  and  reported  that  alleviation  of
abor  pain  with  epidural  analgesia  resulted  in  a  reduction  in
he  severity  of  depression  symptoms.6 We  reported  similar
esults  in  this  observational  and  prospective  study.

Again,  similar  to  our  results,  Ding  et  al.  reported  an  asso-
f  depression  in  a  study  including  200  individuals.4 We  addi-
ionally  evaluated  patient  depression  levels  both  before
abor  and  in  the  postpartum  period.  In  our  study,  there  was

No  epidural
analgesia
(n  =  48)

p-value

7.21  ±  1.93  0.0001a

5.30  ±  2.26  0.007a

8.91  ±  4.58  0.191
8.08  ±  4.61  0.0001a

le; ASA: American Society of Anesthesiologists physical status.
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o  difference  in  depression  levels  between  the  two  groups
rior  to  labor,  however,  there  was  a  significant  difference  in
he  EPDS  scores  6  weeks  postpartum  (p  =  0.0001).  Regression
nalysis  demonstrated  the  correlation  between  the  epidu-
al  analgesia  and  depression  effectively.  A  study  performed
y  Badou  et  al.  with  43  patients  was  the  first  to  demon-
trate  an  association  between  the  severity  of  labor  pain  and
epression.11 Contrary,  some  studies  were  unable  to  detect

 relationship  between  depression  and  labor  pain  severity.
ur  study  is  in  line  with  that  published  by  Badou  et  al.  We
elieve  the  discrepancy  in  outcomes  are  due  to  insufficient
ata  regarding  pain  scores.4

There  are  a  wide  range  of  studies  in  the  literature
nvestigating  the  outcomes  of  postpartum  depression  on
oth  mother  and  infant.  One  study  investigated  patients
ho  underwent  a  cesarean  section  and  those  who  deliv-
red  vaginally,  and  they  suggested  a  significant  relationship
etween  severe  pain  and  postpartum  depression.12 They
lso  reported  that  postpartum  depression  may  be  respon-
ible  for  17%  of  late-phase  maternal  deaths.12 In  addition  to
hose  studies,  a  number  of  studies  in  the  literature  report
hat  postpartum  depression  adversely  affected  nursing  the
nfant.13,14 In  their  study  including  2,729  patients,  Verbeek
t  al.  reported  that  postpartum  depression  affected  the
hildhood  period  unfavorably.  Furthermore,  they  added  that
hose  effects  may  be  so  extensive  that  they  negatively  influ-
nce  the  adolescent  period.15 These  findings  lead  to  the
onclusion  that  postpartum  depression  is  a  major  cause  of
orbidity  in  women  and  attempts  to  lower  its  incidence  rate

re  needed.
In  our  current  study,  we  report  that  the  VAS  score  6

eeks  postpartum  was  correlated  with  development  of
ostnatal  depression.  Several  studies,  available  in  the  lit-
rature,  report  similar  results  to  those  of  our  study  in  which
dministration  of  epidural  analgesia  resulted  in  a  significant
eduction  in  VAS  scores.16---18 We  believe  that  epidural  anal-
esia  is  the  main  determinant  for  pain  reduction  and  lower
AS  scores.  We  also  assume  that  this  reduction  in  pain  was
ne  of  the  most  important  factors  creating  the  correlation
etween  epidural  analgesia  and  lower  postpartum  depres-
ion  rates.

On  the  other  hand,  other  studies  report  that  epidural
nalgesia  in  pregnant  women  cause  unfavorable  or  contra-
icting  results.  In  a  meta-analysis  including  9,658  patients,
nim  et  al.  reported  results  different  from  those  summa-
ized  above.7 They  found  that  women  who  received  an
pidural  mode  of  administration  experienced  more  hypoten-
ion  compared  to  women  that  did  not.7,19---21 Other  studies
lso  reported  that  epidural  modes  of  administration  caused

 delay  in  the  second  phase  of  labor.7,22,23 Although  epidu-
al  analgesia  allows  for  better  pain  control,  the  authors
ould  not  demonstrate  significant  differences  in  the  levels
f  maternal  satisfaction,  reporting  that  there  were  some
ontradicting  findings.7

The  limitations  of  our  study  are  the  low  number  of  preg-
ant  women  included.  Increasing  the  number  of  patients
ould  maybe  enhance  the  value  of  our  findings.  Another

imitation  is  that  VAS  scores  are  a  subjective  means  of  assess-

ent  for  pain.  However,  a  more  effective  scoring  system

or  pain  assessment  is  not  available.  Therefore,  the  VAS  is
ommonly  used  in  the  literature.  One  of  the  best  ways  of
valuating  postoperative  pain  is  the  opioid  consumption  of
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he  patient  but  we  could  not  use  this  approach  because  of
he  different  methods  of  analgesia  for  postpartum  period.
lso,  there  are  other  confounding  factors  that  may  influence
he  chance  of  postpartum  depression  like  patients’  socioe-
onomic  class  and  postpartum  BMI  at  the  time  of  the  second
valuation  but  we  did  not  investigate  these  variables  and
his  is  another  limitation  for  our  study.

onclusion

n  conclusion,  our  study  found  an  association  between  favor-
ble  VAS  scores  and  lower  depression  severity  6  weeks
ostpartum  in  women  who  received  epidural  analgesia  and
ave  birth  vaginally.  In  addition,  we  report  that  increased
cores  of  pain  at  labor  were  correlated  with  postpartum
epression  score  and  there  was  a very  high  correlation  with
he  use  of  epidural  analgesia  and  lower  depression  levels.
n  light  of  these  results,  we  suggest  that  pregnant  women
iving  birth  via  the  vaginal  route  should  use  analgesia.
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