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Abstract: Background and Objectives: Pregnancy is a unique period in the life of every woman. 
The lifestyle of a pregnant woman has a significant impact on her and her child's health. Regular 
physical activity is one of the elements that help maintain normal mental and physical well-being. 
In pregnant women who regularly have moderate physical activity, there is a lower risk of developing 
obesity and overweight. Physical exercises have an impact on maintaining proper muscular tonus, 
reduce pain and prepare for the exertion during labour. Based on the available literature, the aim of 
this study was to present the impact of physical activity on depressive disorders in pregnant women. 
Materials and Methods: A review of the literature was carried out in the Medline PubMed database. 
The basic search terms were: "pregnancy" AND "physical activity AND depression". The work 
included only English-language publications published in the years 2000-2018. Results: A total of 408 
references were found. On the basis of an analysis of titles, abstracts and the language of publication 
(other than English), 354 articles were rejected, and 54 articles were fully read, of which five were 
rejected due to lack of access to the full version. Finally, 17 references were included in the review. 
Conclusions: Physical activity, at least once a week, significantly reduces the symptoms of depression 
in pregnant women and may be an important factor in the prevention of depression in this period.
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1. Introduction

According to the W HO (World Health Organization) definition, depression is a mental health 
disorder that constitutes a major social problem [1]. The main symptoms of depression are sadness, 
loss of interest, feelings of tiredness and a loss of energy that last for a minimum of two weeks [2] . 
In addition, depression is accompanied by anxiety, sleep problems, changes in appetite, concentration 
disorders, feelings of guilt, low self-esteem, or suicidal thoughts [3] . Depressive disorders can be 
masked by pain from other organs [4]. Patients define depression as "suffering of the soul and body" [5].

W HO estimated that approximately 350 million people worldwide suffer from depression [6], 
in Europe about 21-30 million people [7]. Depression is diagnosed twice as often in women (20-25%) 
than in men (7-12% ) [8,9]. The reason for the difference in the incidence of depression between the 
sexes is not exactly known [10]. According to psychiatrists and sociologists, this may be due to men 
and women performing different social roles [11]. Women are at risk of developing depression during 
adolescence, before menstruation, during pregnancy, after delivery, and at perimenopausal age [12].

Depression in pregnancy is a significant public health problem; pregnancy and childbirth are 
some of the factors that contribute to the development of depression [13]. The incidence of depression
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in pregnant women varies depending on the current trimester [14]. Bennett et al. [15] based on 
a systematic review of studies on the development of depressive disorders in pregnant women 
estimated that in the first trimester depression occurs in 7.4% (2.2-12.6% ) women, in the second 
trimester in 12.8% (10.7-14.8% ), and in 12.0% (7.4-16.7%) of pregnant women in the third trimester. 
According to various studies, the incidence of depression in pregnancy ranges from 6-25%  [16- 24]. 
The diagnosing of depression is still an imperfect system. This is related to the similarity of the 
symptoms of depression to somatic disorders occurring during pregnancy [25]. For making a correct 
diagnosis the following symptoms, among others, are being used: a lack of interest in pregnancy, 
suicidal thoughts, and anhedonia [26]. Other factors of depression include, e.g., postpartum depression 
after previous deliveries, the occurrence of depression in the family, a pregnancy at a young age, 
an unplanned pregnancy, a previous miscarriage, a lack of or limited support of the environment and 
partner, conflicts with the father of the child, a low level of education, lack of work, and substance 
abuse [27].

In the first trimester of pregnancy, a rapid transformation of the hormonal system starts to occur 
(an increase in the number of estrogen and progesterone receptors) [28]. Estradiol and progesterone 
affect the neurotransmitter system of serotonin, dopamine and norepinephrine, causing emotional 
disorders [29]. In addition, women are afraid of having a miscarriage [30]. In the second trimester 
there is usually a stabilization of emotions. The last trimester of pregnancy is characterized by 
a renewed increase in the level of anxiety and uncertainty due to the approaching delivery. Due to 
changes in external appearance the physical self-esteem of women decreases, which also influences the 
development of depression [29].

It should be kept in mind that depression reduces the quality of life of pregnant women and 
significantly reduces the ability to provide proper care for their newborns [31]. Depression during 
pregnancy can also cause psychological problems in early childhood, poor academic performance, 
and impaired social functioning [32]. In addition, according to WHO data, depression during pregnancy 
is a strong risk factor for the development of postnatal depression [33], which may affect 10-15%  of 
women in the period of up to 12 months after delivery [34]. Moreover, a lack of proper treatment of 
depression in an expectant mother may have a negative impact on the fetus (e.g., premature delivery, 
reduced birth weight, lower Apgar scores, as well as an increase in the concentration of stress hormones 
in the child) [35]. Early and correct diagnosis can minimize the negative effects of depression on both 
the mother's and child's health [36].

Considering the above, it seems to be particularly important to look for solutions that can 
safely minimize the risk of developing depression. One of such solutions may be a physical activity. 
Researches have shown that exercises performed during pregnancy have a positive impact on the health 
of mother and child [37], regular physical activity also minimizes the risk of developing depression [38]. 
WHO recommends 150 min of moderate physical activity or 75 min of intense training per week [39]. 
Unfortunately, despite many positive recommendations and guidelines regarding physical activity 
during pregnancy, currently less than 15% of pregnant women are physically active for a minimum of 
150 min during the week [40].

The aim of this systematic review was to present the relationship between physical activity and 
the occurrence of depressive disorders during pregnancy. In particular, the goal was also to draw 
attention to both the type and intensity of physical activity that could potentially affect the prevention 
or minimization of depressive symptoms.

2. Materials and Methods

The review of the literature was carried out in the Medline-PubMed database. The basic search 
terms were: "pregnancy" AND "physical activity AND depression".
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Search Strategy

"pregnancy"[All Fields] AND (("exercise"[M eSH  Terms] OR "exercise"[A ll Fields] OR 
("physical"[All Fields] AND "activity"[All Fields]) OR "physical activity"[All Fields]) AND ("depressive 
disorder"[M eSH Terms] OR ("depressive"[All Fields] AND "disorder"[A ll Fields]) OR "depressive 
disorder"[All Fields] OR "depression"[All Fields] OR "depression"[M eSH Terms])) AND ("loattrfull 
text"[sb] AND ("2000/01/01"[PDAT]: "2018/12/31"[PDAT]) AND English[lang]). The work includes only 
English-language publications published in the years 2000-2018. The PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) principles were followed in the article overview.

For the analysis of titles, abstracts and full texts, set inclusion and exclusion criteria. The review 
included works that were published in the years 2000-2018 in English. The research should have been 
carried out on pregnant women or women that were pregnant or in puerperium; it should examine 
the relationship between physical activity and depression in pregnancy. Exclusion criteria include 
publications in a language other than English and studies not related to pregnant women. Studies that 
were carried out among pregnant women or women that were pregnant or in puerperium, but did 
not investigate the impact of physical exercise on depressive disorders during pregnancy were also 
rejected. In addition, the study did not include studies describing the relationship between physical 
activity and depression in pregnancy and puerperium or in the puerperium only in which it was 
impossible to clearly determine the effect for the period pregnancy. Systematic reviews, m aster's 
theses, doctoral theses, letters to the editor were excluded. The study also excluded studies in which 
a high-risk pregnancy was diagnosed. Other exclusion criteria were: no access to the full version of the 
articles, no inclusion and exclusion criteria from the research available, inaccurate interpretation of the 
results and lack of a standardized scale as a research tool to assess depression. The correctness of the 
adopted inclusion and exclusion criteria has been verified by two independent researchers.

3. Results

A total of 408 references were found; 354 articles were rejected on the basis of an analysis of 
titles, abstracts, and the language of publication. A total of 54 articles were left to read in full. Finally, 
these references were included in the review (Figure 1). The most important features of articles meeting 
the inclusion and exclusion criteria are described in Table 1 .

After analysing the titles and abstracts of articles on the basis of criterion no. 2 (studies not 
related to pregnant women) 184 works were rejected. A total of 96 articles presented studies that were 
conducted among pregnant women or pregnant and in puerperium, but did not investigate the impact 
of physical exercise on depressive disorders during pregnancy (criterion no. 3). In addition, 11 papers 
were not included because they were studies describing the relationship between physical activity and 
depression in pregnancy and puerperium, or in the puerperium only, in which it was impossible to 
clearly determine the effects for pregnancy (criterion no. 4). The criterion of rejection no. 5 was met 
in 62 papers (systematic reviews, m aster's theses, doctoral theses, letters to the editor), while in one 
article, the study group were high-risk pregnant women (criterion no. 6)

After the first stage of the review, 54 articles remained to be read in full. In 13 works, the study 
group were pregnant women, however, the impact of physical exercise on depression during pregnancy 
was not analysed (criterion no. 3). The lack of the possibility to clearly determine the effects of physical 
activity on the occurrence of depressive disorders during pregnancy was demonstrated in 10 articles 
(criterion no. 4). Two works were systematic reviews (criterion no. 5). In the case of five articles, 
their full version (criterion no. 7) was not accessible. In one study the inclusion and exclusion criteria 
(criterion no. 8) were not taken into account. Moreover, in five articles, the obtained results were 
interpreted in an unclear way, and in one study the standardized scale was not used to study depressive 
disorders (criteria nos. 9 and 10, respectively).
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Figure 1. A diagram showing the stages of the literature review (2009 PRISMA flow diagram).
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Table 1. Study characteristics.

First A u th or  
(Year), C ou ntry

Title of A rticle M ain  O bjective D esign
Sam ple

D em ograp hics
R esearch  Tool M ain R esu lts

D avis K . et al. 
(2015), U SA

A  ran d om ized  contro lled  trial 
o f yoga fo r p regn an t w om en  
w ith  sym p tom s o f depression  
and  anxiety

T h e effects of y o g a  on 
dep ressiv e and anxiety  
disorders in pregnant w om en

R an d om ized  
contro lled  trial

N  =  46:
Yoga (n) =  23 
TAU (n) =  23

Q u estion n aire o f D em ographics an d  m ental 
health  history ,
Structured clin ical in terv iew /o r  D SM  disorders  
research version  SCID -R V,
Yoga d iary ,
Treatm ent trackin g sheet,
In tern ational physical activ ity  questionnaire (IPAQ), 
C lien tsa tis /a ction  questionnaire (CSQ -8),
C redibility  scale,
The Edinburgh perinatal depression  scale (EPD S), 
The state-trait an x iety  inven tory  (STAI),
The positive an d negative a ffect schedu le-negative 
subscale (PANAS-N).

The level of dep ressiv e  d isord ers decreased  
in  th e  group o f w o m en  p ractisin g  yoga as 
w ell as in  w o m en  in  the control group. 
Pregn an t w o m en  from  th e  control group 
could  use all form s of treatm en t for 
dep ression  outsid e the project.
A  greater d ecrease in  d ep ressiv e sym ptom s 
w as observed  in  w o m en  from  th e  group in 
w h ich  y o g a  w as used as an  in tervention

Robledo-C olon ia  
A . F. e ta l.  (2012), 
C olom bia

A erobic exercise train ing 
du rin g  p regn an cy reduces 
dep ressiv e sym p tom s in 
n ullip arous w om en : 
a ran d om ised  trial

T h e effects of a 3-m onth  
supervised breath ing training 
o n  dep ressiv e d isord ers in 
th e  nullip arous w om en

R an d om ized  
contro lled  trial

N  =  74 
Exp. gr. =  37 
C on. gr. =  37

The C enter / o r  E pidem iological S tudies-D epression  
Scale (CES-D )

B reath in g  exercises sign ifican tly  reduced 
d ep ressiv e sy m p tom s in  p regn an t w om en  
com pared  to n on -exercisin g  w om en

P etro v ic D. e t al. 
(2016), Serbia

A sso cia tio n  b etw een  w alking , 
dysphoric m ood and anxiety  in 
la te  p regnancy:
A  cross-section al study

T h e relationship  b etw een  
anxiety, d ep ression  and 
physical activ ity  in  w om en  at 
9 m on th s of p regnant

C ross-sectional
study

N  =  200
Q uestionnaire o /P h y sica l A ctiv ity , 
B eck D epression Inventory ,
Z u n g A n x iety  Scale

The level of d ep ression  an d  anxiety  
decreases w ith  the in crease in  the level of 
p hysical activity. The level o f anxiety  
disorders increases w ith  the develop m ent of 
depression.

Pad m ap riy a N . et 
al. (2016), 
Singapore

A sso cia tio n  of physical activity  
and  sed entary  beh av iou r w ith  
d ep ression  an d  anxiety  
sy m p tom s du rin g  pregnancy 
in  a m ulti-eth n ic coh ort of 
A sian  w om en

T h e in fluen ce o f physical 
activ ity  and a sed entary  
lifesty le  on d ep ressiv e and 
anxiety  d isord ers in pregnant 
C h in ese, M alay sian  and 
In d ian  w om en

C oh ort study ll£

The E dinburgh P ostn atal D epression Scale (EPD S), 
The Spielberger S tate-T ra itA n xiety  In ventory  (STAI), 
Q uestionnaire o /P h y sica l A ctiv ity  and  
S eden tary  Behavior

A  higher level of physical activ ity  reduces 
the risk  o f d ep ression  and anxiety. T here is 
no relation  b etw een  tim e sp en t in  a sitting 
p osition  (e.g., w atch in g  TV) and depressiv e 
and an xiety  d isord ers

El-R afie  M .M . et 
al. (2016), Egy pt

Effect of aerobic exercise 
du rin g  p regn an cy on 
an ten atal depression

T h e effects of exercises on 
p revention  and treatm en t of 
an ten atal d ep ression  in 
p regn an t w om en

R an d om ized  
contro lled  trial

N  =  100 
Exp.gr. =  50 
Con.gr. =  50

The C enter / o r  E pidem iological S tudies-D epression  
Scale (CES-D )

A fter 3 m onths o f tra in in g , a significant 
d ecrease in  d ep ressiv e d isord ers w as 
observed  in  exercisin g  w o m en  com p ared  to 
p h ysically  in active p regn an t w om en

Perales M . e t al. 
(2015), Spain

Exercise D uring 
Pregn an cy  A tten u ates 
Prenatal D ep ression : 
A  R an d om ized  
C on tro lled  Trial

T h e im p act of sup ervised  
train in g  on  reducing 
d ep ression  in 
p regn an t w om en

R an d om ized  
contro lled  trial

N  =  167 
Exp.gr. =  90 
Con.gr. =  77

The C enter / o r  E pidem iological S tudies-D epression  
Scale (CES-D )

Sup ervised  m od erate-in ten sity  physical 
activ ity  redu ces th e  sym p tom s of 
depression . E xercises did n o t sh ow  any 
negative im pact on  the course of pregnancy.

Taniguchi S. et al. 
(2016), Jap an

H om e-b ased  w alk in g  during 
p regnancy  affects m ood  and 
b irth  outcom es am ong 
sed en tary  w om en :
A  ran d om ized  contro lled  trial

T h e im p act of unsup ervised  
w alk in g  train in g  on 
dep ressiv e disord ers in  
w o m en  w h o w ere  not 
regu larly  ph ysically  active 
before  b eco m in g  p regnant

R an d om ized  
contro lled  trial

N  =  118 
Exp.gr. =  60 
Con.gr. =  58

The Profile o /M o o d  States (PO M S), 
Pedom eter (W A LKi'N Z O KU  
W Z100

U n su p erv ised  w alk in g  train in g  reduces 
d ep ressiv e sy m p tom s in  p regn an t w om en
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Table 1. Cont.

First A u th or  
(Year), C ou ntry

Title of A rticle M ain  O bjective D esign
Sam ple

D em ograp hics
R esearch  Tool M ain R esu lts

K usaka M . et al.
(2016), Jap an

Im m ed iate  stress red u ction  
effects of y o g a  during 
p regn an cy : O n e group 
p re-p o st test

T h e in fluen ce o f yoga on  
stress and negative m ood 
du rin g  p regnancy

C linical trial study N  =  60 The Profile o fM o o d  States (PO M S)

The level of stress and  negative em otions 
(including d epression) d ecreased  after yoga 
train in g  at b o th  m easu rin g  p o in t I (2 7 -3 2  
w eeks of pregnancy) and m easu ring point II 
(3 4 -3 7  w eeks of pregnancy)

O m idvar S. et al. 
(2018), Iran

A sso ciatio n s of p sychosocial 
factors w ith  p regnancy  healthy 
life  sty les

T h e in fluen ce o f the five 
psych osocial factors 
(dep ression , stress, anxiety, 
m arital d issatisfaction , social 
support) on a h ealthy  
lifesty le  (nutrition , physical 
activity, m ain tain in g  health , 
in terp erson al relations, 
self-fu lfilm ent) in  p regnant 
w om en

C ross-sectional
study

N  =  445

H ealth-P rom otin g L ifesty le P rofile (H P L P II) ,
Beck D epression Inventory  (BD I-II), P renatal D istress 
Q uestionnaire (PD Q ),
State-Trait A n xiety  In ven tory  (STAI), M arital 
Satisfaction  Scale (M SS) ,
Social Support Q uestion naire (SSQ)

D ep ression  n egatively  affects all s ix  aspects 
of a health y  lifesty le  (nutrition , physical 
activity, m ain tain in g  health , in terp ersonal 
relations, self-fu lfillm ent)

D em isse  Z . et al. 
(2011), U SA

Ph y sica l activ ity  and 
dep ressiv e sym p tom s am ong 
p regn an t w om en: the PIN 3 
Study

A ssociation  betw een physical 
activ ity  and depressiv e 
sy m p tom s du rin g  p regnancy

C o h o rt study N  =  1220

Q uestionnaire abou t physical activ ity , accelerom eter , 
a physical 
activ ity  d iary  
The B org  Scale ,
The C en ter  f o r  E p idem iolog ic Studies D epression  
Scale (CES-D ) ,
The L ife E xperien ces Su rvey  (LES),
The M edica l O utcom es Stu dy  Social Su pport Scale

W om en w ith  physical activ ity  at levels 
abov e zero to 2 .67  total M V PA  had  a low er 
risk  of d ep ression  com pared  to n on-activ e 
w om en. A  sim ilar relationship w as reported 
in  w o m en  w ith  h igh er M VPA . W om en w ho 
had physical activ ity  at > 9  M ET hours/w eek 
of total M V PA  w ere  31%  less likely  to have 
d ep ressiv e d isord er com pared  to less active 
w om en

D e W itL . et al. 
(2015), The 
N eth erlan d s

Ph y sica l activity, depressed  
m ood and p regn an cy  w orries 
in  Eu rop ean  obese p regnant 
w om en: results from  the D A LI 
study

A n  ev aluation  of the 
relationship  b etw een  the 
m ental health  statu s and 
physical activity

C ross-sectional
study

N  =  98

Physical activ ity : A ctigrnph G T3X , G T1M  or 
A ctitra in er  accelerom eter ,
The W H O  w ell-being  index  (W H O -5),
The C am bridge W orry Scale (CW S),
The L ikert scale

A  low er level of physical activ ity  is 
associated  w ith  a low erin g  of m ood.

C laesson I.M . et al. 
(2012), Sw eden

Ph y sica l activ ity  and 
psychological w ell-bein g  in 
obese p regn an t and 
p ostp artum  w o m en  atten d in g 
a w eig h t-g a in  restriction  
program m e

D ifferences in  m ental 
w ell-b ein g  and the quality  of 
life  o f obese p regnant 
physically  active and inactive 
w om en.

Prosp ective 
intervention study

N  =  153

Physical exercises d iary ,
The E dinburgh P ostn atal D epression Scale (EPD S),
The 36-Item  Short-
F orm  H ealth  Su rvey  (SF-36) ,
B eck  A n x iety  In ven tory  (BAI)

M oderate physical activ ity  a m inim um  o f 3x 
a w eek  red u ces th e  risk  of depressiv e 
d isord ers in  p regn an t w om en

G jestlan d  K. e t al. 
(2012), N orw ay

D o p regn an t w om en  follow  
exercise guidelines? Prevalence 
data  am ong 3482 w om en  and 
p red iction  of low -back  pain , 
pelvic g ird le  p ain  and 
dep ression

T h e im p act of physical 
activity  on pain in the lum bar 
region  of th e  sp in e, pelvis 
and  dep ressiv e d isord ers at 
32 w eek s of pregnancy

C o h o rt study N  =  2753
4 questionnaires about physical activity, low -back pain , 
pelv ic g ird le pain ,
The E dinburgh P ostn atal D epression Scale (EPD S)

Phy sical activ ity  1 - 2 x  a w eek  significantly  
red u ces d ep ressiv e sym p tom s in  p regnant 
w om en. A  sim ilar relationship  w as not 
record ed  for physical activ ity  over 3 x  a 
w eek
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Table 1. Cont.

First A u th or  
(Year), C ou ntry

Title of A rticle M ain  O bjective D esign
Sam ple

D em ograp hics
R esearch  Tool M ain R esu lts

Vargas-Terrones 
M . e t al. (2018), 
Spain

Ph y sical exercise  program m e 
du rin g  p regn an cy decreases 
perinatal d ep ression  risk: a 
ran d om ized  controlled  trial

A n  ev aluation  of th e  im p act 
o f exercise  on  th e  occurrence 
o f d ep ression  during 
pregnancy

R an d om ized  
contro lled  trial

N  =  124 
Exp.gr. =  70 
Con.gr. =  54

The C enter / o r  E pidem iologic Studies D epression  
Scale (CES-D ),
the P o lar  F T 7  heart rate m on itor

Phy sical activ ity  sign ifican tly  red u ces the 
level of d ep ressive d isord ers in  w om en  
exercisin g  d u rin g  p regnancy

Szeg da K. et al. 
(2018), U SA

Ph y sical activ ity  and 
dep ressiv e sym p tom s du ring  
p regnancy  am ong Latina 
w om en: a prosp ectiv e  cohort 
study

A n  ev aluation  of th e  im p act 
o f physical activ ity  on  the 
d ev elop m en t of depression  
in  the L atino pop u lation  of 
pregnant w om en, at high risk 
o f dev elop in g  depressive 
d isord ers

Prospective 
coh ort study

N  =  820

The Pregn an cy P hysical A ctiv ity  
Q uestionnaire (PPAQ ),
The Edinburgh P ostn atal D epression Scale (EPD S), 
Cohen's
Perceived  S tress Scale ,
The State-Trait A n xiety  Survey

Phy sical activ ity  d oes not affect th e  increase 
of dep ressiv e d isord ers in  p regn an t L atin a 
w om en

Tendais I. et al. 
(2011), Portugal

Phy sical activity, health-related  
q u ality  of life and dep ression  
du rin g  p regnancy

A n  ev aluation  of the 
relationship  b etw een  
physical activ ity  and  the 
q u ality  of life con d ition ed  by 
th e  state  of health  and 
dep ressiv e disord ers du ring  
pregnancy

A  longitud inal 
study

N  =  56

The 36-Item  Short- 
F orm  H ealth  Su rvey  (SF-36),
The G lobal P hysical A ctiv ity  Q uestion naire (GPAQ), 
The E dinburgh
P ostn atal D epression Scale (EPD S)

The pattern s of physical activ ity  d ep end  on  
the stage of pregnancy. B o th  physical and 
m ental health  com p on en ts are d ifferent in 
pregnancy, regard less of physical activity

Takahasi E. H . M. 
et al. (2013), Brasil

M en tal health  and  physical 
in activ ity  du rin g  pregnancy: a 
cross-section al stud y nested  in  
th e  B R ISA  coh ort study

T h e relationship  b etw een  
m ental health  an d  a lack  of 
physical activ ity  in w om en in 
th e  2n d  trim ester of 
pregnancy
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3.1. Supervised Physical Activity and Depression

Perales et al. [41] showed that regular, supervised physical activity significantly affects the 
development and severity of depression in pregnant women (n =  90). He tested the model of 
supervised training consisted of 55-60 min sessions, three times a week and lasted from 9-12 weeks of 
pregnancy to the end of the third trimester. Pregnant women from the control group did not perform 
any exercises. Post-cycle evaluation showed a significant reduction in the severity of depressive 
disorder in exercising, pregnant women compared to physically inactive women (7.67 ±  6.30 and
11.34 ±  9.74, respectively). In addition, in the group of women that were exercising the percentage of 
women who were diagnosed depressed on the basis of the CES-D scale (the Center for Epidemiologic 
Studies Depression Scale) significantly decreased (respectively from 22.4% before the project started to 
12.2% after its completion). Among non-exercising women there was an increase in the frequency of 
diagnoses of depression (from 22.1% to 24.7%).

Similar studies were conducted in 2016 by El-Rafie et al. [42] on a group of 100 pregnant women. 
Depressive disorders were examined on the first day of the project and after 12 weeks of supervised 
training (three times a week for 60 min). The control group did not attend any physical activities. 
After 12 weeks of regular training, physically active women achieved significantly lower CES-D scores 
compared to non-exercising pregnant women (14.8 ±  5.3 and 20.0 ±  6.7, respectively). In addition, 
among the exercising women, there was a significantly lower intensity of depressive disorders during 
the study period (20.2 ±  6.4 to 14.8 ±  5.3, comparing the results before and after 12 weeks of training), 
which was not observed in physically inactive women (respectively 20.0 ±  6.7 before and 20.0 ±  6.7 
after the end of the period under consideration). Studies on the effect of aerobic training on depressive 
disorders in nulliparous women [43] also showed a significant reduction in the degree of depressive 
disorders (CES-D scale) measured after a 3-month supervised physical training (3 times a week for 60 
min). The training was conducted from 16-20 weeks to 28-32 weeks of pregnancy. After three months 
of training in physically active women, an improvement of four points in the CES-D scale compared 
to the inactive group was noted. Also Vargas-Terrones et al. [44] showed a significant decrease in 
the percentage of women with depressive disorders after participation in training sessions (18.6% vs. 
35.6%). In these studies, training was conducted in the period from 12-16 weeks of gestation to the 
end of the third trimester, three times a week for 60 min each. Moreover, in the group of non-exercising 
pregnant women the percentage of women with depressive disorders increased from 18.5% to 35.6%. 
In the 38th week of the project, the percentage of pregnant women with depression from the physically 
active group was significantly lower (18.6%) compared to the inactive group of women (35.6%).

The study showed that physically active pregnant women are less likely to develop depression 
than physically passive women.

3.2. Marching Training

In 2016, Petrovic et al. [45] conducted a study on the influence of walking training on depressive 
disorders in women at 9 months of pregnancy (n =  200). It has been shown that with the increase 
of time devoted to physical activity, the level of depressive disorders decreases (p <  0.05; r =  -0 .14). 
In addition, the feeling of anxiety in pregnant women increases with increasing depression symptoms. 
The influence of long-term walking on the severity of depressive disorders in pregnant women was 
also studied [46]. A total of 118 women who were in the 30th week of pregnancy and had a sedentary 
lifestyle were included in the project. In part of women 30 min of brisk walking a minimum of three 
times a week was added to their everyday activities, where the others women were continue their 
current lifestyle. A questionnaire study was carried out at the beginning of the project (30 weeks 
of pregnancy) and at 32, 34, 36, and 38 or until delivery. The mood was rated using the POM S (the 
Profile of Mood States) scale. Based on the obtained results, it was observed that depressive disorders 
significantly decreased in walking group (p =  0.003). Similar results were not observed in the control 
group with no additional activity (p =  0.174).
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The above studies show that unattended walking also has an impact on minimizing depressive 
disorders in pregnant women. It is worth noting that even 30 min of walking three times a week can 
significantly minimize depressive disorders in pregnant women.

3.3. Joga

During pregnancy activities that are soothing and calming to the m other's organism are also 
very important. Yoga is an ideal relaxation workout for pregnant women. It combines elements of 
exercise, breathing, and meditation. It has been shown that, in relation to the general population, 
yoga significantly reduces stress [47]. In 2016 Kusaka et al. [48] examined the influence of supervised 
yoga training carried out between the 20th week of pregnancy and delivery on the mood of pregnant 
women (n =  60). The training was performed twice a month in a hospital. In addition, every pregnant 
woman was obliged to practice yoga three times a week at home. Effectiveness of yoga trainings was 
measure twice: between 27 and 32 weeks of pregnancy, and 34 and 37 weeks. The POMS scale results 
were significantly improved after both period, and the percent of women with depression decreased 
from 65.9% to 57.1% on the end of the project. Yoga has had a positive effect on such mood states as 
anxiety, anger, depression, fatigue, and embarrassment. In addition, after training, the energy level in 
daily physical activities increased significantly.

The effectiveness of yoga training on depressive disorders of pregnant women was also examined 
by Davis et al. [49] . In an 8-week program 23 pregnant women attended to a supervised, 75 min yoga 
training once a week. The control group was formed by 23 non-exercising women, who could use 
all methods of treatment outside the project. Questionnaires regarding depression, anxiety, negative 
emotions and physical activity were carried out on-line every week. After eight weeks of yoga training, 
the level of depression significantly decreased in group I (exercising women) from 10.13 to 6.37 and in 
group II (non-exercising women) from 10.57 to 7.32, but there was no statistically significant difference 
between the groups.

Yoga can be used as therapy for the treatment of depression in pregnant women. Regular training 
has an impact on reducing both depression and anxiety or other negative mood states. It is worth 
paying attention to the fact that yoga is a calming and relaxing activity. Mastering breathing skills and 
self-control will be very helpful during childbirth.

3.4. Physical Activity, Obesity, and Depression

The impact of physical activity on mental well-being was also examined among obese pregnant 
women [50]. The examined women (n =  98) were obliged to wear an accelerometer for at least three 
days (from getting up until going to sleep) in the remaining time, physical activity was described in 
a diary. Mental health was assessed using the WHO-5 scale (the WHO well-being index). Depression 
was found among 27% of the surveyed women, in whom the level of physical activity was significantly 
lower than in women without depression. Pregnant women with a positive frame of mind were 
active by 85% more minutes during the day compared to women with depressive disorders [50]. 
Claesson et al. [51] also examined the impact of physical activity on mental health of obese pregnant 
women. Using the EPDS scale (the Edinburgh Postnatal Depression Scale), he was assessing depressive 
disorders in the 11th and 35th week of pregnancy in groups of pregnant physically active and inactive 
women. He noticed a decrease in mean value from 5.5 ±  3.8 to 4.6 ±  3.7 in active pregnant women, 
while in non-active women this value changed from 7.1 ±  5.7 in the 11th week of pregnancy to 6.9 ±  5.1 
in week 35. This study confirmed that moderate physical activity reduces the risk of depressive 
disorders in obese pregnant women.

The above studies show that regular physical exercise of moderate intensity has an impact on 
reducing the symptoms of depression.
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3.5. Other Physical Activities

Regular physical activity is important both during pregnancy and before becoming pregnant. 
Tendais et al. [52] examined physical activity of women three months before pregnancy, at 10-15 and 
19-24 weeks of pregnancy. Physical activity was assessed by the GPAQ questionnaire (the Global 
Physical Activity Questionnaire), depression by the Edinburgh scale. It was shown that during 
pregnancy the amount of time devoted to physical activity decreased significantly. Before pregnancy, 
recommendations for physical activity according to ACSM (American College of Sports Medicine) and 
AHA (American Heart Association) were met by only 14.3% of surveyed women. Physical activity 
recommendations according to ACOG (American College of Obstetrics and Gynecologists) were met in 
the first and second trimester by 12.5% of women each. The average level of depressive disorders was 
constant in both trimesters and there were no statistically significant differences between depressive 
disorders and the level of physical activity. During pregnancy, many women decide to limit physical 
activity and spend their free time passively The relationship between the influence of physical activity 
and a sedentary lifestyle on depressive disorders was also examined [53]. The measurement was 
performed at 26-28 weeks of pregnancy using a questionnaire (n =  1144). Women with a higher 
level of physical activity were less prone to depressive disorders compared to women with low 
physical activity (OR 0.54, 95% CI 0.31-0.04, p =  0.03). A similar relationship was demonstrated in 
anxiety disorders. There were no statistically significant differences between a sedentary lifestyle 
and depression during pregnancy. According to U.S. Health and Human Services pregnant women 
should be physically active for a minimum of 150 min per week [54]. In a study of 820 pregnant 
women [55], it was shown that 25.9% of subjects had symptoms of mild depression and 19.1% of 
severe depression. Physical activity during early pregnancy was not associated with depression in 
mid-to-late pregnancy. Gjestland et al. [56] studied the impact of physical activity on the development 
of depressive disorders among 2753 pregnant women. The level of physical activity was tested at 
17-21 weeks of pregnancy. A total of 1/3 of the surveyed women exercised less than 1x per week, 
1-2x  per week was practiced by 40% of pregnant women, and 26.6% were physically active at least 3x 
within a week. It was observed that physical activity at a level of 1 -2x  a week significantly reduces 
depressive mood disorders. A similar relationship was not recorded for an activity equal to or more 
than 3x a week. In 2011 [57] the relation between physical activity and depression was assessed 
among 1220 pregnant women by Demisse et al. It was reported that women with an MVPA < 2.67 
were less likely to develop depressive disorders compared to physically inactive pregnant women. 
Lower chances were also observed in women with a higher MVPA level. In an adjusted model, 
women with physical activity at the level of >9 MET-hours/week of total MVPA had a 31% lower risk 
of developing depression compared to pregnant women showing a lower level of activity. Omidvar et 
al. [58] examined the influence of five psychosocial factors (anxiety, stress, depression, dissatisfaction 
with marriage, social support) on aspects of lifestyle in pregnant women (nutrition, physical activity, 
caring for health, stress management, interpersonal relations and self-realization). Depression has 
been shown to adversely affect all six lifestyle factors in pregnant women. Takahasi et al. examined 
the influence of the lack of physical activity on the occurrence of depressive disorders, anxiety and 
stress levels. The study involved 1447 women currently in the 2nd trimester of pregnancy. A total of 
39.8% of the surveyed women were physically inactive. Depressive disorders were found among 28.8% 
of pregnant women. There were no statistically significant differences between the lack of physical 
activity and the occurrence of depression among women in the 2nd trimester of pregnancy [59].

4. Discussion

Depression in pregnant women is a threat not only to the mother's health, but also to the health of 
the child [60]. Depressive disorders may affect the child from the fetal stage, may also affect the course 
of labour, as well as the mother-child relationship in subsequent years [57]. During pregnancy, the 
ways of treating depression are limited. The use of antidepressants is not recommended, while physical 
activity [61] or psychotherapy [62] is can be a good way of therapy. Psychotherapy can also be used by
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women planning to become pregnant as an alternative to pharmacological treatment. In addition, both 
psychotherapy [63] and physical activity in pregnancy [64] effectively reduce the risk of depression 
in the perinatal period. An important issue is also the fact that among physically active pregnant 
women there is a higher rate of pregnancies with a normal course [65] . Physical activity also allows for 
the emotional balance to be regained [66]. Regular exercises help maintaining adequate mental and 
physical health. The level of depression and stress can be significantly reduced by 30-min training 
sessions held 5 times a week [67]. Unfortunately, many women still significantly reduce their level of 
physical activity after conception [68].

Despite the seriousness of the problem of depression in pregnancy, still very few papers 
assess the impact of physical activity in pregnancy on the development of depression in this 
period [41- 46,48- 53,55- 59]. However, the results of this review clearly suggest that even a small 
amount of physical activity during pregnancy may reduce the severity of depressive symptoms, 
as well as the occurrence of depression. Research shows that the best forms of activity for a pregnant 
woman are walking, yoga, swimming [69] and general exercises (e.g., breathing, posture, and Kegel 
exercises) [70]. However, it should be remembered that the physical capacity of pregnant women 
varies in individual trimesters [71].

It seems important to note that even regular walks carried out during pregnancy, that are 
low-intensity exercises, can significantly reduce the symptoms of depression in pregnant women, 
as Petrovic et al. confirmed in their study [45]. This is in line with similar studies conducted by 
Taniguchi et al. [46]. In addition, it was observed that marching is an easy aerobic exercise for women 
who have so far lead a sedentary lifestyle, which significantly increases the availability of this form of 
activity. An effective alternative to walks may also be participation in supervised training sessions 
dedicated to this group of women. However, it should be borne in mind that for the safety of the 
pregnant woman and the child, all activities should be consulted with a gynecologist [72] . Research on 
the influence of supervised training on depressive disorders shows that aerobic exercises performed 
three times a week for about 60 min can significantly reduce the symptoms of depression in pregnant 
women [41- 44]. Although there are also reports indicating that physical activity already at the level 
of 1-2 sessions a week may also be beneficial in reducing the frequency and severity of depressive 
symptoms in pregnant women Gjestland et al. [56]. W hen looking for safe and effective forms of 
physical activity, which may reduce the intensity and frequency of depressive disorders one should 
also pay attention to yoga trainings, as described in detail by Kusaka et al. [48] and Davis et al. [49]. 
These authors pointed out that yoga itself, as well as associated with any other form of physical activity, 
significantly improves the mental condition of pregnant women, reducing the symptoms of depressive 
disorders in the 2nd and 3rd trimester of pregnancy. It is also important to point out that women who 
are physically active in pregnancy have not only a lower risk of developing depression in pregnancy, 
but also in early and late puerperium [44]. In addition, Vargas-Terrones et al. [44] showed that women 
who do not exercise are more at risk of developing depressive disorders, both during pregnancy and 
postpartum compared to exercising women [44] . The role of physical activity as primary and secondary 
prevention of depression in pregnancy was also noted by El-Rafie et al. [42].

The positive effect of physical activity on depressive disorders can be explained by biological 
mechanisms. Exercises cause an increase in human body temperature. At the same time, the temperature 
of the brain increases, which results in a feeling of general relaxation and tranquility. In addition, 
after exercise, there is an increase in the level of b-endorphins, which are also responsible for a more 
positive frame of mind. Depression reduces the amount of neurotransmitters, such as serotonin, 
norepinephrine, or dopamine, which concentration increases after physical activity [41]. In addition, 
exercises prevent cardiovascular disorders, improve the functioning of the musculoskeletal system [73], 
increase appetite, improve the quality of sleep, and oxygenate the body better [69].

It is worth paying attention to the fact that during pregnancy there is a sudden and large increase 
in the size and weight of the body, while physical activity prevents overweight and/or obesity [74]. 
However, the observed changes in the external appearance of pregnant women, repeatedly reduce their
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self-esteem. Low self-esteem is a risk factor for both depression during pregnancy and postpartum [29]. 
The impact of physical activity on mental well-being was also examined among obese pregnant 
women [50,51]. Claesson et al. [51] noted that physical activity in obese women not only reduces the 
risk of developing depression, but also increases their quality of life. These results become particularly 
important in the light of reports by De Wit et al. [50], who showed that obese pregnant women often 
have a depressed mood, which in consequence affects the restriction of physical activity. Although 
Tendais et al. [52] have observed that physical activity improves the overall quality of life of pregnant 
women, it does not significantly reduce depressive symptoms. Omidvar et al. [58] have shown its 
effect not only in minimizing the symptoms of depression but also on anxiety. A similar result was 
also obtained in the studies of Padmapriya et al. [53]. Demisse et al. [57] have shown that women who 
are physically active in pregnancy are less likely to develop depression compared to inactive women.

With the above in mind, it can undoubtedly be said that mental and physical health are dependent 
on each other. It is worth to educate pregnant women about a healthy lifestyle which also includes 
physical activity. The time of pregnancy, childbirth and then raising a child is one of the most beautiful 
periods of life for every woman. It is a period when the well-being of women affects not only 
themselves, but also directly their child, while physical activity significantly raises the energy level 
of pregnant women, which is associated with a lower mood depression. Physical activity as a part 
of a healthy lifestyle [37], plays an important role in maintaining the proper psychophysical state of 
a pregnant woman [40]. In this paper we summarized the positive influence of regular, moderate 
physical activity on depressive disorders in pregnant women, demonstrating their important role in 
improving the mood/well-being of pregnant women as well as reducing the incidence of depression. 
It can be noted that in the studies in which the type of physical activity was carefully recommended 
and performed both under supervision and without supervision results of a statistically significant 
impact of exercises on reducing symptoms of depression were achieved. In all studies, the authors 
pointed out that physical activity is an important element of a healthy lifestyle during pregnancy. 
However, remember that depression is affected not only by the behaviour of pregnant women, but also 
by their surroundings.

5. Conclusions

Based on this review, it can be concluded that physical activity reduces the symptoms of depression 
during pregnancy and can be a form of safe preventive treatment. Physically active women (before 
and/or during pregnancy) had a lower risk of developing depression compared to non-active women. 
In addition, exercise has had an impact on reducing both the level of anxiety and stress, as well as the 
overall quality of life. It should also be noted that introducing physical activity during pregnancy or 
before will not always protect the pregnant woman against the development of depression or affect its 
course during pregnancy. This suggests the existence of a multifactorial dependency, where physical 
activity is only one its components.
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