
P
i
c
p
a
i
b
m
p
w
o
d
a
t
T
p
p
f

P

S
r
l
s
h
S
d
o
a
p

A
m
U
E

5

©
I

The Role of Exercise in Treating Postpartum Depression:
A Review of the Literature
Amanda J. Daley, PhD, C. Psychol, Christine MacArthur, PhD,
and Heather Winter, MD, MROG, FFPH

There is now evidence to support the antidepressant effects of exercise in general and in clinical populations.
This article reviews the evidence regarding the potential role of exercise, particularly pram walking, as an
adjunctive treatment for postpartum depression. Database searches revealed two small randomised controlled
trials conducted in Australia which support exercise as a useful treatment for women with postpartum
depression. In addition, uncontrolled studies and observational evidence suggest that postpartum women,
some of whom were depressed, report benefit from participation in exercise programmes. There are plausible
mechanisms by which exercise could have such an effect. Limited evidence supports a relationship between
participation in exercise and reduction in postpartum depression. Given the reluctance by some women to use
antidepressant medication postpartum and the limited availability of psychological therapies, exercise as a
therapeutic possibility deserves further exploration. Further research using well-designed randomised
controlled trial methodologies are warranted. J Midwifery Womens Health 2007;52:56–62 © 2007 by the
American College of Nurse-Midwives.
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ostpartum depression is an important public health
ssue.1 In a meta-analysis of 59 studies from various
ountries, the estimated average prevalence of post-
artum depression was 13%.2 A more recent meta-
nalysis of 30 studies based only on structured clinical
nterview assessments estimated point prevalence to
e between 6.5% and 12.9%, including both major and
inor depression at various times during the first

ostpartum year.3 The peak incidence of depression is
ithin the first 4 to 6 weeks after birth, with about half
f cases developing in the first 3 months.4 –5 The
uration of postpartum depression can be short,5

lthough evidence suggests that some women continue
o experience depression for up to a year or longer.4,6

his article reviews the available evidence on the
lausibility of exercise as an adjunctive treatment for
ostpartum depression, with an emphasis on evidence
rom randomised controlled trials (RCTs).

OSTPARTUM DEPRESSION

ymptoms of postpartum depression may include a
educed quality of life, anxiety attacks, tearfulness,
oss of interest in life, insecurity, inappropriate obses-
ional thoughts, irritability, fatigue, guilt, fear of
arming the baby, and a reluctance to breast feed.7–9

ome studies have suggested that the incidence of
epression after childbirth is no greater than that at
ther points in a woman’s lifecycle,4,5 but it can be
rgued that postpartum depression is likely to be more
roblematic because its effects are experienced at a

ddress correspondence to Amanda J. Daley, PhD, C. Psychol, Depart-
ent of Primary Care and General Practice Clinical Sciences Building,
v
niversity of Birmingham, Edgbaston, Birmingham, B15 2TT, UK.
-mail: a.daley@bham.ac.uk

6

2007 by the American College of Nurse-Midwives
ssued by Elsevier Inc.
ime when exceptional demands are being placed on
he women in caring for her baby and family.10 The
egacy of postpartum depression can still be visible
ears after the mother’s illness ends, and numerous
tudies have found an association between postpartum
epression and adverse effects on the child, including
nsecure attachment, behavioural problems, and cog-
itive development deficits.11–13 Given the potential
or prolonged adverse effects, it is important to offer
reatments, which currently include antidepressant
rugs or psychological therapy. The consideration of
djunctive alternative interventions for the treatment
f postpartum depression is also timely, given that the
ost recent UK Confidential Enquiry into Maternal
eaths (2000 –2002) identified suicide as the leading

ause of maternal death and that psychiatric disorders
ontribute to 12% of all maternal deaths.14

XERCISE INTERVENTIONS IN DEPRESSED POPULATIONS

here is growing recognition and acceptance of exercise
s a useful treatment option for depression among gen-
ral populations. In a recent systematic review and
etaregression analysis of RCTs, Lawlor and Hopker15

oncluded that exercise may be efficacious in reducing
ymptoms of depression (standardised mean difference
n effect size, �1.1; 95% CI: �1.5–�0.6), although the
uthors expressed concerns about the quality and small
ample size of many studies and the inclusion of indi-
iduals without clinical levels of depression. Another
eta-analysis16 excluded studies that did not target

linical levels of depression, were not published in
eer-reviewed journals, or did nor provide a non-active
omparison group. Results from this meta-analysis of 11
reatment studies of individuals with depression yielded a

ery large combined effect size (Cohen’s d � 1.42; 95%
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I: 0.92–1.93), providing convincing statistical evidence
o support the use of exercise for the treatment of
linically significant depression.

Furthermore, mean drop out rate for the exercise
nterventions in this meta-analysis (based on data from
/11 studies) was approximately 20%, which is similar or
etter than for antidepressant treatments for depression,
hich have reported discontinuation rates of between
1% and 31%, depending on the type of drug.17 This
ystematic review did not assess the quality of the studies
ncluded in the review, and whilst the authors report a
arge effect size, it is difficult to know what this finding
ranslates to in clinical terms.

The UK National Institute for Clinical Excellence
NICE)18 guidelines for treating depression recommend
hat patients be advised about the benefits of exercise.
he “At Least Five a Week” report of the United
ingdom Chief Medical Officer19 also concluded that

xercise participation can promote mental health and
eelings of well-being. It seems plausible that regular
xercise may also have a positive effect in the manage-
ent of depression, specifically in postpartum women.

ETHODS

literature search was conducted for published En-
lish language reports of RCTs, uncontrolled studies,
nd observational reports that assessed physical activ-
ty and/or exercise behaviour and postnatal/postpartum
epression. Studies involving animals were excluded.
he search used a combination of the key words
xercise, physical activity, pram pushing, pram walk-
ng, postnatal depression, and postpartum depression,
nd relevant studies were identified by searching
edline, EMBASE, PubMed, SPORT Discus, CI-
AHL, PsychINFO, and the Cochrane Central Regis-

er of Controlled Trials from their inception to the
resent (May 2006). We also searched the bibliogra-
hies of studies identified by electronic searches to
dentify additional studies. Information about ongoing
rials was obtained by searching the clinical trials site
rom the U.S. National Institute of Health and UK
ational Research Register.
Our search strategies located two published RCTs and

ne ongoing RCT. Three reports of uncontrolled and
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he Department of Primary Care and General Practice, Medical School,
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logy in the Department of Public Health and Epidemiology, Medical
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ingdom.
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ealth and Epidemiology in the Department of Public Health and Epide-
w
iology, Medical School, University of Birmingham, Edgbaston, United
ingdom.
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bservational studies were also identified. In addition, a
umber of observational and/or uncontrolled studies that
nvolved general populations of postpartum women were
ocated.

ESULTS

he Effects of Exercise Upon Postpartum Depression:
andomised Controlled Trials

n a pilot RCT20 in Australia, the effects of a 12-week
ulti-intervention programme involving group pram
alking exercise sessions (3 times per week) plus social

upport (once per week) was compared with a control
roup who were asked to maintain their usual exercise
egime and social activities. Participants were recruited
ia recommendations from health professionals or ad-
erts in the community (N � 10 in both groups). Women
ad to have given birth in the past 12 months and have a
core of 12 or more on the Edinburgh Postnatal Depres-
ion Scale (EPDS),21 which is indicative of probable
epression. In both groups, approximately half of the
omen were receiving medication for their depression

nd a small number were receiving counselling. Assess-
ents of postpartum depression (using the EPDS), gen-

ral psychological well-being, anxiety, perceived social
upport, and aerobic fitness were included in the study.
andomisation was by sealed envelope. It is not clear

rom the report whether intention to treat analyses were
sed.
No significant difference in mean EPDS score between

roups at baseline was found (pram walking � 17.4;
ontrol � 18.4), but the women in the pram walking
roup exhibited significantly lower EPDS scores than the
omen in the control group at both the 6-week mid-point

pram walking � 7.2; control � 13.5, P � .01) and at the
nd of the 12-week intervention (pram walking � 4.6;
ontrol � 14.8, P � .01). The women in the intervention
roup were also found to have significantly improved
erobic fitness post-intervention compared to the women
n the control group (P � .01). Adherence to the
ntervention was acceptable; on average, women at-
ended 24 of the 36 sessions. At baseline, many partici-
ants were receiving medication or psychological ther-
py for their postpartum depression, but were still
eporting depressive symptoms.

In the second trial22 by the same research team, the
ffect of a twice-weekly, group-based “pram walking”
ntervention was compared with the effects seen in a
roup who received a social support intervention. To
e eligible, women had to have a child between the
ges of 6 weeks and 18 months of age and score 12 or
bove on the EPDS.21 Twenty-four women were
ecruited and randomly allocated using opaque enve-
opes to each trial group. The researchers recruited 10
articipants, five of these by a specialist psychiatrist,

ith the remainder (n � 14) recruited through hospi-
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als, newspaper and television advertisements, and
ommunity flyers. Of the women who were recruited,
etween 50% and 55% were receiving counselling,
nd between 55% and 60% were taking antidepres-
ants; the number using both treatments was not
tated. Outcome measures were postpartum depression
using the EPDS), perceived social support, and aero-
ic fitness. Five participants withdrew within the first
weeks, and data is reported for the 19 who completed

he trial (pram walking group: n � 9/12; social support
roup n � 10/12). Baseline mean EPDS scores were
imilar (exercise � 17.3; social support � 17.2). For
he women in the exercise group, the score decreased
ignificantly by the end of the 12-week intervention
eriod, but not for the women in the social support
roup (exercise � 6.3; social support � 13.3, P �
05). No significant changes in perceived levels of
ocial support were noted for either group. Significant
ncreases in aerobic fitness (P � .01) were also
eported for the women in the exercise intervention
roup but not for the women in the social support
roup. Adherence was 75% and 73% for the exercise
ntervention and control groups, respectively.

While both trials reported substantial reductions in
PDS scores in participants randomised to receive an

ntervention involving exercise, the small sample sizes
nd short-term follow-up limit their validity. The long-
erm merits of the interventions were not assessed. In
ddition, because both studies were conducted in the
old Coast, Australia, where the prevailing warm
eather conditions are likely to have positively influ-

nced mothers’ decisions to exercise by pushing their
hild in a pram, the generalisability of findings needs to
e confirmed. Although initial trial evidence is promis-
ng, it is not entirely clear at present whether exercise in
he form of pram walking, or indeed any other form of
xercise, is effective in women with postpartum depression.

ncontrolled and Observational Studies Focussing
n Postpartum Depression

he efficacy of group-based weekly exercise classes for
edentary women (aged 19–37 years) experiencing post-
artum depression referred by health visitors, general
ractitioners, and a specialist consultant psychiatrist was
ssessed in Scotland through maternal report.23 Evalua-
ion questionnaires were sent to 10 of 20 women who
articipated in the classes. Most women reported im-
rovements in well-being from the exercise classes, and
alf said that they also exercised at home. The opportu-
ity for discussion with other mothers, however, was
ated higher than both exercise and relaxation as an
ctivity that improved feelings of well-being. The author
eports that the final EPDS scores for participants
howed a marked reduction (no data presented). An

valuation survey24 of a pilot scheme aimed to facilitate c

8

xercise opportunities in women at high risk for depres-
ion (assessment risk not given) and to mothers (N � 60)
iving in a socioeconomically deprived area in the north of
ngland found participants reported more energy (n � 19),
otivation (n � 21), increased self-confidence (n � 14),

eeling more relaxed (n � 17), being more physically
ctive (n � 20), and feeling fitter afterwards (n � 23). A
arger study25,26 involving a focus group of 50 women,
wo-thirds of whom were depressed, found that about
alf of participants felt that depressed mothers would be
nlikely to want to get involved in community walking
rogrammes because of concerns about being labelled.

ncontrolled and Observational Studies

everal additional surveys of mothers’ views about the
easibility and perceived effectiveness of exercise pro-
rammes after giving birth have been published recently.
n Australian “Stroll Your Way To Well-Being” pro-
ramme for postpartum women25 conducted a random
elephone survey of the perceived benefits and barriers
ssociated with pram walking (N � 450). About 90% of
espondents felt that pram walking could increase phys-
cal fitness and improve mental health, and most women
70%) were still walking 16 months after the programme
ad started.26 In another survey27 of a group of postpar-
um women in Australia, opinions about benefit to mental
nd physical health were surveyed during participation in
pram walking programme. Opinions about benefit were
ositive but were based on only a 34% response rate. A
econdary analysis of longitudinal data28 collected pre-
atally and 6 weeks postpartum from a study of obstetric
utcomes in the South of England, found that vigorously
ctive women at the 6-week assessment (N � 1,003)
emonstrated better scores on all measures of postnatal
daptation (e.g., confidence in tasks of mothering, satis-
action with life circumstances, and satisfaction with
otherhood) and were more likely to participate in

ctivities such as socialising, hobbies, and entertainment.
ine women completed a questionnaire evaluation after

aking part in a programme called “Shape Up After Your
aby.”29 The main reasons for joining the class were to
et fit (n � 8) and to meet other mothers (n � 5). When
sked what they had enjoyed most about the classes,
ost women stated meeting other mothers with babies

n � 6), ideas for exercise (n � 6), and opportunities for
iscussion (n � 6). It is not clear from this report if any
others had been diagnosed with postpartum depression.
recent study30 evaluated the effects of a pram walking

ntervention upon physical activity, mental health, and
ocial outcomes in volunteers from Australia. Those
others living an intervention area were invited to

articipate in a pram walking group (N � 60), and the
ontrol group (N � 48) was invited to participate in a
ram walking group starting 6 months later. Participants

ompleted an assessment of outcomes by questionnaire
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t baseline and 6 months after completing the pro-
ramme. There was no significant increase in the propor-
ion of mothers considered to be performing adequate
hysical activity in the intervention or control groups
rom baseline to follow-up. However, intervention group
others increased their sessions of vigorous exercise and

ontrol group mothers increased the amount of minutes
pent walking. The majority of mothers had joined a
ram-walking group to participate in exercise, get out of
he house, and meet other postpartum women.

ROPOSED MECHANISMS

here are various hypothesised mechanisms by which
xercise is thought to influence mental health outcomes
nd several biologic, psychosocial, and psychological
heories have been suggested. Proposed mechanisms for
ow exercise improves mood are speculative at present,
ecause no study has directly investigated the causal
athway in depressed patients successfully treated with
xercise.31 Each mechanism will be discussed briefly
ere, and readers are directed to other publications16,32,33

or more detailed discussions.
One possible mechanism is biochemical change, such

s increased levels of endorphins.34 The endorphin hy-
othesis proposes that the effects of acute exercise on
sychological well-being, in particular, “euphoria,” is
aused by the release and subsequent binding of endog-
nous opioids (�-endorphins) to receptor sites in the
rain, leading to improved mental health outcomes.
espite very limited support, the endorphin hypothesis

emains one of the most popular explanations of the
sychological benefits of exercise.32,33

Psychological hypotheses, such as increased sense of
astery and self-esteem, have been proposed,34-35 and

here is a well-established link between depression and
egative self-evaluations.36 The positive relationship be-
ween exercise and depression could be explained in
erms of the physical signs associated with exercise (e.g.,
eight loss and muscle tone), and these physical signs

ould be viewed as positive cues towards a sense of
chievement in one’s physical self. In the context of
ostpartum women, this is an important consideration,
iven that new mothers may have negative feelings about
hemselves and their bodies after giving birth, and may
e keen to exercise to achieve weight loss.25 Other
esearchers37 have suggested that exercise can serve as
istraction or “time-out” from daily hassles and stressful
timuli, and is responsible for the improvements in
ental health associated with exercise. In this respect,
omen with postpartum depression may find exercise a
seful strategy to help them focus on events other than

heir particular life circumstances. p

ournal of Midwifery & Women’s Health • www.jmwh.org
HE POTENTIAL VALUE OF EXERCISE IN THE MANAGEMENT
F POSTPARTUM DEPRESSION

ntidepressants have been reported to be effective in
reating postpartum depression in one small trial,38,39 and
here is good evidence of their benefit within the general
opulation of persons who are depressed,40 although
ome reluctance to take such medication among postpar-
um women has been reported.39,41 Numerous small
rials of different psychological therapies and counselling
ased interventions have consistently shown these to be
ffective treatments for postpartum depression,38,42 but
heir availability is often limited.

In contrast, exercise has minimal associated side
ffects and is less reliant upon external factors, such as
he availability of a therapist. There are additional po-
ential benefits, because exercise interventions can im-
rove a mother’s physical and psychological health
imultaneously, making it potentially a cost-effective
elf-care adjunctive treatment.43 Engaging in exercise
oes not carry a stigma and can be done outside the
tandard medical setting. The costs associated with
xercise are usually low.

Maternal body weight and postpartum weight have
een found to be important predictors of psychological
ell-being following birth.44,45 After giving birth, many
others have excess weight and decreased fitness lev-

ls.28,46 Exercise is a proven method for weight loss and
or cardiovascular health gains.19 Studies of pregnant and
ostpartum women have indicated high risk for inactivity
nd reductions in previously established levels of activ-
ty47–49; thus, the promotion of exercise after birth may
elp to improve physical activity levels of women
hroughout the life course.

While evidence suggests that exercise can have
any health benefits,28 initiation of an active lifestyle
ay not be an easy task for women in the postpartum

eriod, and is likely to be even more difficult for those
ho are depressed. Women with postpartum depres-

ion who are asked to do too many things to manage
heir symptoms/disease may find it difficult to imple-
ent any of the changes, leading to further develop-
ents of feelings of inadequacy. Other possible bar-

iers for postpartum women include having to care for
he newborn and possibly other children, which com-
romises their time, and increases the costs associated
ith exercise.25 Once a mother makes a decision to

xercise, her ability to do so might be complicated
urther by pragmatics, such as breastfeeding, and some
omen are concerned about the potential negative

ffects of exercise on their breastfeeding outcomes.50

xercise as an intervention may not be suitable for
ome women, such as those recovering from a recent
hysically difficult birth or those experiencing more
evere forms of postpartum depression or postpartum

sychosis. Individuals experiencing mental ill-health

59
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an often be lacking in motivation and are socially
solated so it may be difficult for these women to seek
ut opportunities to exercise in their communities.
Many types of exercise could be beneficial for

ostpartum women, but pram walking may be the most
iable and adherence to pram walking interventions in
he previous small trials20,22 was relatively high
66%–75%), although this was in optimal climate
onditions. New mothers generally have endorsed the
ommunity pram walking group concept as good
dea.25 Other research48 has found that new mothers
ite lack of support from a spouse/partner and parent-
ng issues as particular barriers to physical activity,
ith facilitators being social support for exercise and

vailability of childcare. With these comments in
ind, pram walking is an activity that can be inte-

rated into women’s lives relatively easily, can be
tted in around the demands of the baby, and includes

he baby so no additional childcare is required. More
nformation on appropriate alternatives is needed.

If exercise is found to be an effective treatment for
omen with postpartum depression, the challenge for
ealth professionals may then be to motivate mothers
ho are depressed to engage in a physically active

ifestyle. Leaders of postpartum depression support
roups could introduce pram walks and/or exercise
lasses into their sessions; this may also prove to a
seful source of motivation for mothers in terms of
eer support. Such schemes have been evaluated24,29

s being successful in getting depressed mothers and
others with young children active in their communi-

ies. It might be that health organisations could con-
ider developing information packs for local providers
o promote pram-walking groups. As an example of
his, as part of the Australian “Stroll Your Way to

ell-Being” programme,25–27 kits were developed and
istributed to facilitate the set-up of postpartum com-
unity walking groups. The effectiveness of this was

ssessed showing that about one quarter of informa-
ion kit recipients established a pram walking group.

MPLICATIONS AND CONCLUSION

here is mounting evidence that exercise participation
s likely to benefit persons with general depressive
ymptomatology and two small randomized trials have
uggested that exercise may provide benefits for
omen with postpartum depression. Observational

vidence has suggested that community-based exercise
rogrammes are acceptable to postpartum women and
hey consistently report benefits from participation.
iven the high prevalence and considerable conse-
uences of postpartum depression to the mother, the
aby, and the family, exercise may have a treatment

ole to play as a therapeutic option, particularly given (

0

he reported reluctance of some postpartum women to
ake drug interventions and the limited availability of
sychological therapies. While initial trial evidence is
ncouraging, these were small, and larger, high-qual-
ty RCTs are required to further assess the feasibility
nd effectiveness of exercise as an adjunctive treatment in
omen with postpartum depression.
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