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ABSTRACT
Background. Physical activity is essential for health, especially in an increasingly sedentary world. Being a 

parent involves responsibilities that could interfere with mothers’ physical activity. Research suggests that mothers 
are especially vulnerable to physical inactivity. Health promoters invest substantial effort in facilitating the physical 
activity of women with children. 

Methods. The scope of this systematic literature review is to synthesize research efforts on mothers’ physical 
activity and supporting interventions. Three databases were scrutinized in this review (Medline, Scopus, and 
PsycINFO). Articles published between 2000–2020 were selected in concordance with the Preferred Reporting Items 
for Systematic Reviews and Meta-analysis (PRISMA). Fifty-four eligible articles were included after screening 3708 
articles. 

Results. The results suggest that mothers exhibit lower levels of physical activity than the recommended level for 
adults. Lack of time, focus on childcare, limited knowledge, and insufficient spousal support emerge as the primary 
barriers to physical activity in mothers with children. Interventions trying to overcome these barriers vary in methods, 
evaluations, and effectiveness. Positive changes in mothers’ physical activity may emerge if interventions focus on 
increasing self-efficacy, problem-solving, goal setting, and other cognitive factors. 

Conclusion. Future interventions integrating internet-based applications and involving spouses and/or partners 
might help mothers to increase their physical activity.

Keywords: exercise, health behavior, motherhood, sedentary, women.

INTRODUCTION

Physical activity (PA) is a crucial determinant 
of overall health regardless of age (Abbasi 
& van den Akker, 2015; Bellows-Riecken 

& Rhodes, 2008; Hamilton & White, 2010b; Li 
et al., 2012; World Health Organization [WHO], 
2018). In general, adults should engage in at least 
150 minutes of Moderate-to-Vigorous PA (MVPA) 
per week (WHO, 2011). However, recent research 
unveiled a significant decline in PA over the past 
decades (Abbasi & van den Akker, 2015; Archer et 
al., 2013). The fall is more remarkable in adulthood 
(Jung & Brawley, 2013) when most people need 
to simultaneously fulfil numerous challenges. 
For example, college students have to focus on 
academic, social, and time-management activities. 

At the same time, workers have to meet their job-
related obligations while also caring for themselves 
and their families (Jung & Brawley, 2013). A 
major life-event related to women’s fall in PA is 
childbearing (Hamilton & White, 2010b). 

Studies seemed to suggest that adults with 
dependent children tend to be physically more 
inactive than the general population (Bellows-
Riecken & Rhodes, 2008; Gaston, Edwards, 
Doelman, & Tober, 2014; Hartman, Hosper, & 
Stronks, 2011). Although children’s presence may 
affect both parents, mothers are at higher risk of 
being physically inactive. For example, one study 
estimated that mothers accrue 86 minutes less PA 
than fathers (Nomaguchi & Bianchi, 2004). The 
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reason for this difference, based on two research, 
is the mothers’ role as primary childcare providers 
in addition to various household responsibilities 
(Bellows-Riecken & Rhodes, 2008; Mcquillan, 
Greil, Scheffler, & Tichenor, 2010). These roles 
are both time and energy consuming which could 
discourage mothers from engaging in regular PA 
levels (Abbasi & van den Akker, 2015; Bellows-
Riecken & Rhodes, 2008; Gaston et al., 2014; 
Hartman et al., 2011). 

From the beginning of the new millennium, 
numerous studies have examined mothers’ PA 
patterns, the facilitators and perceived barriers to 
PA, and the interventions to boost PA. However, 
more thorough literature reviews on this topic are 
limited. Two literature reviews, which included 
research performed in the new millennium, 
concluded that parenthood is inversely related to 
the overall PA (Abbasi & van den Akker, 2015; 
Bellows-Riecken & Rhodes, 2008). The first of the 
two reviews only included 24 studies examining 
the usually performed PA while excluding studies 
that used an intervention. This paper disclosed a 
substantial decline in the amount of moderate to 
strenuous PA in the transition period to motherhood, 
which does not generally increase again after 
giving birth (Abbasi & van den Akker, 2015). 
The other literature review was a narrative review 
based on 31 articles and 25 samples that excluded 
adolescents’ mothers; it concluded that parents with 
children are significantly more inactive than non-
parents (Bellows-Riecken & Rhodes, 2008). Since 
these reviews were published, several interventions 
attempted to increase mothers’ PA. However, no 
up-to-date reviews exist on the effectiveness of 
these intervention programs.

This current review aims to examine mothers’ 
PA concerning the recommended guidelines for PA 
for health. The WHO guideline recommends that 
adults engage in at least 150 minutes of moderate-
to-vigorous PA (MVPA) (WHO, 2011). This 
guideline applies to all adults, including mothers. 
However, the United States Center for Disease 
Control and Prevention (US CDC) offers a more 
specific recommendation for postpartum mothers. 
The US CDC outlines that postpartum mothers 
should engage in at least 150 minutes of moderate 
PA per week (MPA) (U.S. Department of Health 
and Human Services, 2018). Both guidelines are 
used in the current review, as the authors do not 
limit the child’s age. Therefore, regardless of the 
policy, this review aims to disclose whether mothers 

meet the recommended level of PA. This systematic 
review also seeks to explore both the facilitators 
and barriers to mothers’ regular PA. Another 
objective of the current analysis is to evaluate the 
effectiveness of interventions aimed at improving 
mothers’ PA, which is absent from the last two 
published reviews. This objective is fundamental 
from a pragmatic perspective for the specialized 
training settings facilitating the PA of women 
with children. Apart from being more recent, the 
current review differs from the past two reviews in 
that it includes more than twice as many studies, 
and it also evaluates PA interventions. The authors 
hypothesized that women with children still do not 
get enough PA for health despite new interventions. 

METHODS

The current systematic review employs 
principles outlined by the Preferred Reporting 
Items for Systematic Reviews and Meta-analysis 
(PRISMA) (Liberati et al., 2009; Moher et al., 
2009). The search is delimited to articles published 
in the new millennium (2000–2020). In this period, 
there was an increased research effort to increase 
mothers’ PA, and the last review published a few 
years ago (Abbasi & van den Akker, 2015) did not 
include intervention studies. 

Eligibility criteria. Studies inclusion criteria 
were:
1) Studies published in English between 2000–

2020.
2) Original research in peer-reviewed journals.
3) Upon selection of the articles, researchers 

ensured that the studies meet the ‘Population 
Intervention, Comparison, and Outcome’ 
(PICO) standard (Liberati et al., 2009):
a. P (population): mothers (postpartum 

women, mothers of toddlers, school-
aged children, and teenagers) of any 
socioeconomic and marital status, free 
of health condition preventing them from 
engaging in regular PA. 

b. I (intervention): is not necessary. Studies 
that measured PA level in mothers using 
an objective accelerometer or subjective 
self-reports are included. Any intervention 
studies included should report the impact of 
the intervention on mothers’ PA.

c. C (comparison): mothers’ PA level are 
compared with adult’s recommended level 
of PA outlined by the WHO (150 minutes of 
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MVPA per week) or US CDC (150 minutes 
of MPA per week). For intervention studies, 
the use of a control group is required to 
ensure the differences between groups that 
could be ascribed to the treatment effects.

d. O (Output): the studies need to identify the 
levels of PA in mothers. In correlational and 
cross-sectional studies, variables directly 
associated with mothers’ PA should be 
examined/reported. Finally, for intervention 
studies, changes or differences in PA levels 
between the treatment and control groups 
should be reported. 

Studies with parents (father-mother) or parent-
child dyads are included if they provide information 
on the mothers’ PA. Studies comparing PA prior 
the pregnancy and postpartum are also included. 
However, studies focusing on pregnant women’s 
PA are excluded since the focus of this review is not 
on how pregnancy impacts women’s PA. Reviews 
articles, dissertations, non-English publications, 
and technical papers are excluded from this review.

Search strategy. Three electronic databases 
(Scopus, PubMed/Medline, and PsycINFO) were 
searched. A combination of keywords and filters 
were utilized. The Boolean logic-commands were 
used during the search. The results were sorted 
by relevance. Other than searching through the 
databases, the authors also looked at the references 
in the relevant articles. The search strategy is 
outlined in Table 1.

The search from three databases yielded 3685 
articles. Examination of the references in the 3685 
articles and search through Google Scholar provided 
23 more articles. After identifying duplicates, 40 
articles were excluded. The examination of the 
titles and abstracts resulted in the exclusion of 3466 
articles. From the remaining 202 eligible articles, 
87 were excluded for various non-eligibility or 

non-accessibility reasons leaving 115 full text articles 
to be read. These were screening for Population, 
Information, Comparison, and Outcomes (PICO). 
Articles not focusing on mothers’ PA or relating it 
to adults’ or postpartum PA guidelines (n = 61) were 
then removed. The final number of articles included 
in the review was 54, which focused on PA of mothers 
(level of engagement; barriers or facilitators to PA; 
and intervention to increase PA level in mothers). The 
selection process is summarized in Figure 2, and a 
summary of included articles is listed in Table 3. 

Data extraction and analysis. From the 
selected studies, data regarding authors (and 
year of publication); study design and methods, 
characteristics of the sample; PA measurements 
used; and primary outcome of the study were 
extracted. For studies focusing on intervention 
effectiveness, additional information on both 
the nature and duration of the intervention was 
also extracted. One author extracted the relevant 
information from the selected articles (IDJ).

Quality assessment and risk of bias. In this 
systematic review, we adopted the risk of bias 
in systematic review (ROBIS) tool. The ROBIS 
assesses the risk of bias in three phases: Phase 1: 
assessing the relevance, which is an optional 
phase; Phase 2: assessing the review process; and 
Phase 3: assessing bias in the review itself. It was 
recommended that ROBIS should assess at least 
Phase 2 and 3. Phase 2 is comprised of 4 domains: 
study eligibility criteria; identification and selection 
of studies; data collection and study appraisal; 
and synthesis and findings. Each domain has 5 
signalling questions, except for the synthesis and 
findings (which has 6 signalling questions). Phase 3 
is guided by three signalling questions. Despite its 
novelty, the ROBIS is robust and has good construct 
validity in assessing the risk of bias.

Search Strategy Items Details

Used keywords (mothers OR “women with children”) AND (physical activity OR “exercise”)

Searched databases PubMed/MEDLINE, Scopus, and PsycINFO

Time filter 2000–2020

Language filter English only

Document type filter Articles in peer-reviewed journals

Inclusion criteria Original article complying to the established PICO

Exclusion criteria Reviews, Dissertation, Technical papers

Table 1. Details of the 
search strategies used 
in current review
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Notes.  ‘+’ – high risk; ’–‘ – low 
risk; ID – identification; In the 
ROBIS system each domain is 
guided by few signalling ques-
tions. If all the signaling ques-
tions are answered “Yes” or 
“Probably Yes”, the concern of 
bias is low. But, if any signal-
ling question is answered “no” 
or “probably no”, potential 
risk of bias is high (Whiting 
et al., 2016). The use of filter 
especially in non-RCT study 
would increase the likelihood 
of some eligible studies exclu-
ded, heightening the risk of bias 
(Whiting et al., 2016).

Table 2. ROBIS risk assess-
ment of bias in the systematic 
review summary

St
ud

y 
 

N
o/

ID Author(s)
Year

Phase 2 Phase 3

1. Eligi-
biity 

criteria

2. ID & 
selection of 

studies

3. Data collec-
tion and study 

appraisal

4. Synt-
hesis & 
findings

Risk of 
bias in the 

review

1 Brown et al. (2001) – + – – –
2 Sallis et al. (2001) – + + – +
3 Miller et al. (2002) – + – – –
4 Ransdell et al. (2003) – + – – –
5 Albright et al. (2005) – – + + +
6 Bell & Lee (2005) – + – – –
7 Clarke et al. (2007) – + – – –
8 Cleland et al. (2008) – + – – –
9 Albright et al. (2009) – + + + +
10 Evenson et al. (2009) – + – – –
11 Lombard et al. (2009) – – – – –
12 Adachi–Mejia et al. (2010) – + + – +
13 Cramp & Bray (2010) – + – – –
14 Hamilton & White (2010b) – + – + +
15 Hamilton & White (2010a) – + – – –
16 Hull et al. (2010) – – – – –
17 Norman et al. (2010) – – – – –
18 Dombrowski (2011) – + – – –
19 Hamilton & White (2011) – + – – –
20 Jung & Brawley (2011) – + – – –
21 Olvera et al. (2011) – + – – –
22 Schluter et al. (2011) – + – – –
23 Albright et al. (2011) – – – – –
24 Candelaria et al. (2012) – + – – –
25 Dearth–Wesley et al. (2012) – + + – +
26 Mansfield et al. (2012) – + + – +
27 Dlugonski & Motl (2013) – + – – –
28 McGannon & Schinke (2013) – + + + +
29 Monteiro et al. (2013) – – – – –
30 Hesketh et al. (2014) – + – – –
31 Keller et al. (2014) – – – – –
32 Mailey et al. (2014) – + – + +
33 Mailey & McAuley (2014) – – – – –
34 Rhodes et al. (2014) – + – – –
35 Fjeldsoe et al. (2015) – – – – –
36 Jiryaee et al. (2015) – – – – –
37 Lovell & Butler (2015) – + + – –
38 Bronikowksi et al. (2016) – + – + +
39 Cotter et al. (2016) – + – + +
40 Dlugonski & Motl (2016) – + – + +
41 Gierc et al. (2016) – + – – –
42 Lloyd et al. (2016) – + – + +
43 Mailey et al. (2016) – + – – –
44 Saligheh et al. (2016) – + – – –
45 Tuominen et al. (2016) – – – – –
46 Dlugonski et al. (2017a) – + – – –
47 Dlugonski et al. (2017b) – + – – –
48 Khodabandeh et al. (2017) – – – – –
49 Mailey & Hsu (2017) – – – – –
50 Suzuki et al. (2017) – + – – –
51 Alhassan et al (2018) – – – – –
52 Carson et al. (2018) – + – – –
53 Mascarenhas et al. (2018) – – – – –
54 Carver et al. (2020) – + – – –
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1 Brown et 
al. (2001) Australia 543 33 (± 4.8) – FT, PT, 

housewife CS Self-report Insufficient PA
Child care, 

lack of time, 
lack of time

– – – –

2 Sallis et al. 
(2001) US 226 ≥ 18 ± 4 – LG Self-report

Increase 
in second 
measure

– – – – –

3 Miller et al. 
(2002) Australia 554 ≥ 18 – – RCT Self-report Insufficient PA 

at baseline
Social sup-

port

Printed 
education & 
goal setting 
strategies

8 
weeks Sig.

4 Ransdell et 
al. (2003) US 34 31–60 14–16 – RCT Self-report – – –

Home-based 
vs communi-
ty-based PA

12 
weeks Sig.

5 Albright et 
al. (2005) US 79 ≥ 18 2–18 

months – MM Self-report

Significant 
proportion 
were active 
before preg-
nancy but 

were inactive 
now

Personal 
issue and 
parenting 

duties

Social 
support, 
help for 

childcare, 
perceived 
benefits

– – –

6 Bell & Lee 
(2005) Australia 8545 18–23 – – LG Self-report

Larger decline 
in PA in moth-
ers than non- 

mothers

– – – – –

7 Clarke et 
al. (2007) US 124 18–45 1–4 – RCT Objective – – –

PA, health 
eating week-

ly lessons

8 
weeks Sig.

8 Cleland et 
al. (2008) Australia 357 42.4 

(± 5.1) ≤ 12 – CR Self-report – –

Social sup-
port, quality 
of facilities, 

safety

– – –

9 Albright et 
al. (2009) US 20 33 (± 3.8) 6.9 (± 2.4) 

months – WS Self-report Insufficient PA 
at baseline – – SCT based 

intervention
2 

months Sig.

10 Evenson et 
al. (2009) US 667 20–34 ≤ 6 

months – LG Self-report

Insufficient 
MVPA at 3 

months post-
partum

Lack of time, 
child care

Partner 
support, 

motivation 
feel-good

– – –

11 Lombard et 
al. (2009) Australia 254 ≥ 18 5–13 – RCT Self-report – – –

Self– man-
agement 
program

4 
months NS

12
Adachi–
Mejia et al. 
(2010)

US 1691 40–49 9–12 – CR Self-report
Reported 

sufficient PA 
level per week

Lack of 
time, lack 
of energy 
and self-
discipline

– – – –

13
Cramp 
& Bray 
(2010)

US 23 29 
(± 3.48)

2–10 
months – CSO Self-report – – –

Exercise 
with or-
4without 

baby

2 
weeks NS

14
Hamilton 
& White 
(2010a)

Australia 21 ≥ 18 ≤ 5 – Qual. Self-report

Reported 
change in PA 
since having 

child

–

Desire to 
live longer 
to see child 

grows

– – –

Table 3. Summary of studies included in the current systematic literature review
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15
Hamilton 
& White 
(2010c) 

Australia 21 ≥ 18 – – Qual. Self-report –
Beliefs of PA 
will interfere 
other roles

– – – –

16 Hull et al. 
(2010) US 349 ≥ 18 – FT, PT 

and other LG Self-report
Reported PA 

decrease since 
having child

– – – – –

17 Norman et 
al. (2010) Australia 135 17–40 6–10 

months – RCT Self-report – – –
Mother 
+ baby 
exercise

8 
weeks NS

18 Dombrowski 
(2011) US 110 34–44 ≤ 18 FT CR Self-report Insufficient – Self–

efficacy – – –

19
Hamilton 
& White 
(2011) 

Australia 288 ≥ 18 – – CS Self-report – –

Perceived 
benefit of 
PA and 
spousal 
support 

– – –

20
Jung & 
Brawley 
(2011)

Canada 49 18–49 ≤ 10 FT R Self-report – –
Self–

regulation 
efficacy

– – –

21 Olvera et 
al. (2011) US 102 36.3 

(± 7.2) ≤ 10 – CS Objective Insufficient PA – – – – –

22 Schluter et 
al. (2011)

New 
Zealand 2244 20–54 5–15 – MM Objective Insufficient PA 

Lack of 
time, energy, 

difficulty 
to make PA 

routine

Low PA, 
facilities’ 
fee, extra 
time, role 
model for 

child

– – –

23 Albright et 
al. (2012) US 278 32 (± 5.6) ≤ 12 

months – RCT
Objective 
and Self-

report

Insufficient at 
baseline

Social 
support from 

partner
– – – –

24
Candelaria 
et al. 
(2012)

US 909 20–58 – – CS
Objective 
and Self-

report

No difference 
in objectively 

measured 
PA between 
mothers and 
non–mothers 

– – – – –

25
Dearth–
Wesley et 
al. (2012)

China 353 ≥ 18 6–9 – LG Self-report

Increase in PA 
but decline 
in active 

commuting

– – – – –

26
Mansfield 
et al. 
(2012)

Canada 42 35 (± 7.7) ≤ 14 – MM Self-report

No differences 
of PA among 
employed and 
unemployed

Time 
constraint, 
childcare, 

lack 
motivation, 

lack of 
knowledge

Access to 
PA facilities 
and safety

– – –

27
Dlugonski 
& Motl 
(2013)

US 66 18–64 ≤ 18 – CS
Objective 
and Self-

report

PA level 
differences 

among 
mothers and 
nonmothers

– – – – –

Table 3. (continued)
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28
McGannon 
& Schinke 
(2013)

Canada 1 35 ≤ 4 FT Case 
study Self-report – Guilt, family 

care

Perceived 
benefit of 
PA and 
spousal 
support

– – –

29 Monteiro et 
al. (2013) Australia 716 ≥ 25 1–4 – RCT

Objective 
and Self-

report
– – –

Home-
based PA 

intervention

6 
months Sig.

30 Hesketh et 
al. (2014) UK 554 20–34 Pre–

school – Popula-
tion study Objective Insufficient – – – – –

31 Keller et al. 
(2014) US 139 18–40 < 12 – RCT

Objective 
and Self-

report
– – –

Social 
Support 

Intervention

12 
weeks Sig.

32 Mailey et al. 
(2014) US 13 18–50 ≤ 18 FT Qual. Self-report –

Family care, 
childcare, 
guilt, lack 
of support, 
scheduling 
constraint

Role model 
for children, 

having 
support, 

perceived 
benefits

– – –

33
Mailey & 
McAuley 
(2014)

US 141 25–52 ≤ 12 FT RCT
Objective 
and Self-

report
– – – Workshop 1 

month Sig.

34 Rhodes et al. 
(2014) Canada 238 25–40 – LG Objective

First time 
mothers had 

larger decrease 
in PA

–
Beliefs of 
perceived 
benefits

– – –

35 Fjeldsoe et 
al. (2015) Australia 263 32.4 

(± 5.5)
6 weeks- 

5 YR – RCT
Objective 
and Self-

report
– – –

Mobile-
Mums 

application

13 
weeks Sig.

36 Jiryaee et al. 
(2015) Iran 172 ≥ 18 1–5 – RCT Self-report Insufficient at 

baseline – – Goal setting 
strategy

4 
weeks Sig.

37
Lovell 
& Butler 
(2015)

Australia 331 ≥ 18 ≤ 14 – CS Self-report

Insufficient

– – – – –

38 Bronikowksi 
et al. (2016) Poland 22 38.86  

(± 2.96)
7.96  

(± 0.69) – WS Self-report – – – Parents child 
joint exercise

15 
weeks NS

39 Cotter et al. 
(2016) US 11 ≥ 18 – – Qual. Self-report –

Lack of 
knowledge, 

social 
support, 

safety, access 
and financial

– – – –

40 Dlugonski & 
Motl (2016) US 14 18–64 ≤ 18 – Qual. Self-report – Lack of time, 

child care
Social 
support – – –

41 Gierc et al. 
(2016) Canada 74 18–49 ≤ 10 FT MM Self-report Insufficient

Concurrent 
Self-

Regulation 
Efficacy

– – – –

Table 3. (continued)
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42 Lloyd et al. 
(2016) Australia 18 26–41 – – Qual. Self-report – Guilt

Outcome 
expectations, 

intention 
to be role 

model

– – –

43 Mailey et al. 
(2016) US 69 35.88 

(± 5.14) ≤ 12 FT R
Objective 
and Self-

report
– – –

Online 
intervention 
and group 
dynamic 
session

8 
weeks Sig.

44 Saligheh et 
al. (2016) Australia 14 18–43 ≤ 12 

months – Qual. Self-report
Child and 

family care, 
access to PA

Social 
support, 
social 

network

– – –

45 Tuominen et 
al. (2016) Finland 24 ≥ 18 4–7 – BS

Objective 
and Self-

report
– – –

Video music 
for mother-
daughter

2 
weeks NS

46 Dlugonski et 
al. (2017a) US 86 18–64 ≤ 26 – CS Objective –

Social 
support, 
social 

cohesion

– – – –

47 Dlugonski et 
al. (2017b) US 32 18–53 – FT, PT 

and other Qual. Self-report Insufficient PA 
level

Financial 
constraint

Role model, 
perceived 
benefits

– – –

48 Khodabandeh 
et al. (2017) Iran 220 ≥ 18 – – RCT Self-report – – – Lifestyle 

education 
12 

weeks NS

49 Mailey & 
Hsu (2017) US 49 25–40 ≤ 12 

months – RCT
Objective 
and Self-

report

Type of 
recommen- 

dation 

8 
weeks Sig.

50 Suzuki et al. 
(2017) Japan 182 ≥ 18 3–5 FT, PT 

and other CS Self-report Insufficient PA 
level

51 Alhassan et 
al. (2018) US 76 37.4 

(± 7.7) 7–10 – RCT Objective Insufficient at 
baseline – –

Mother-
daughter 
doing PA 
together

12 
weeks Sig.

52 Carson et al. 
(2018) Canada 8312 20–65 – – CS Self-report Insufficient – – – – –

53 Mascarenhas 
et al. (2018) US 64 ≥ 18 ≤ 12 – RCT Self-report Insufficient PA 

at baseline – – Video-
conference

8 
weeks NS 

54 Carver et al. 
(2020) China 322 36.1 

(± 4.8) 3–5 FT, PT 
and other CS Self-report

18% reported 
not having 

MVPA at all

Socioecono-
mic status

Notes. PA – Physical Activity; NS – Not significant; Sig. – Significant; “–“ – no information / not specified, FT – Full Time, PT – Part Time;  
BS – Between subjects; CS – Cross-sectional; CSO – Cross-over; CR – Correlational; LG – Longitudinal; RCT – randomized controlled trial; 
R – Random/Randomized; MM – Mixed method; Qual. – Qualitative; WS – Within subjects; YR – Years.

Table 3. (continued)
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Figure 2. Article 
selection process 
for the current 
review. Based 
on Liberati et al. 
(2009)

Figure 1. Graphi-
cal summary of 
the ROBIS risk 
assessment of 
bias
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Each of the selected studies was evaluated in 
the 5 domains (24 signalling questions). Each study 
was rated ‘yes’, ‘probably yes’, ‘probably no’, ‘no’, 
or ‘no Information’. The non-existence of ‘no’, 
‘probably no’ and ‘no Information’ indicates low 
risk in the domain; while the presence of only one 
‘yes’ or ‘probably yes’ indicates a high risk of bias 
in the domain. The risk of bias evaluation is shown 
in Table 2, and it is summarized in Figure 1.

RESULTS

Of the 54 included studies, the majority of 
them were conducted in western countries, with 25 
studies conducted in the US. There were 14 studies 
conducted in Australia, 6 studies in Canada, 2 
studies in Iran, and 2 other studies in China. 
The other five studies were in Japan, Finland, 
New Zealand, Poland, and United Kingdom. The 
studies vary in the sample size, ranging from one 
participant in a case study design (McGannon & 
Schinke, 2013) to 8312 mothers (Carson, Adamo, & 
Rhodes, 2018).

Of the included studies, 41 are quantitative 
studies. Nineteen of these studies employed 
different interventions to mothers in a variety of 
experimental designs: 16 studies used a randomized 
control trial design (Albright et al., 2012; Alhassan 
et al., 2018; Bronikowski et al., 2016; Clarke et al., 
2007; Fjeldsoe, Miller, Graves, Barnett, & Marshall,  
2015; Jiryaee, Siadat, Zamani, & Taleban, 2015; 
Keller et al., 2014; Khodabandeh et al., 2017; 
Lombard et al., 2009; Mailey et al., 2016; Mailey 
& Hsu, 2017; Mascarenhas et al., 2018; Miller et 
al., 2002; Norman et al., 2010; Ransdell et al., 2003; 
Tuominen et al., 2017), one used a crossover design 
(Cramp & Bray, 2010), and two used a within-
subjects design without a control group (Albright et 
al., 2009; Bronikowski et al., 2016). These studies 
evaluated the effectiveness of different interventions 
to increase mothers’ PA. Of these studies, only four 
studies used small number of participants (e.g. < 30 
participants) (Adachi-Mejia et al., 2010; Albright et 
al., 2009; Bronikowski et al., 2016; Cramp & Bray, 
2010; Evenson et al., 2009; Tuominen et al., 2017), 
while the other studies involved a larger number 
of participants; seven studies used more than 100 
participants, and the highest number of participants 
was 716. 

Of the remaining 22 were quantitative studies, 
ten were cross-sectional (Brown et al., 2001; 
Candelaria et al., 2012; Carson et al., 2018; Carver 

et al., 2020; Dlugonski, Das, et al., 2017; Dlugonski 
& Motl, 2013; Hamilton & White, 2011; Lovell 
& Butler, 2015; Olvera et al., 2011; Suzuki et al., 
2017). Seven other studies employed a longitudinal 
study design (Bell and Lee, 2005; Dearth-Wesley 
et al., 2012; Evenson et al., 2009; Hull et al., 2010; 
Rhodes et al., 2014; Sallis et al., 2001), while three 
studies were correlational (Adachi-Mejia et al., 
2010; Cleland et al., 2008; Dombrowski, 2011), and 
one was a population study (Hesketh et al., 2014). 
One study used an experimental design, but it did 
not focus on intervention effectiveness but paid 
attention instead to the determinants of mothers’ PA 
(Jung & Brawley, 2011). Four other investigations 
used qualitative and quantitative approaches 
(Albright et al., 2005; Gierc et al., 2016; Mansfield 
et al., 2012; Schluter et al., 2011). Overall, these 
studies reported mothers’ PA levels, along with the 
barriers and facilitators of regular PA. 

The remaining nine studies were qualitative. 
Eight out of nine qualitative studies used interviews 
and FGD with total participants ranging from 11 to 
40 mothers (Cotter et al., 2016; Dlugonski, Martin, 
et al., 2017; Dlugonski & Motl, 2016; Hamilton & 
White, 2010a, 2010c; Lloyd et al., 2016; Mailey et 
al., 2014; Saligheh et al., 2016). Only one study 
used a single case study design (McGannon & 
Schinke, 2013). These qualitative studies mostly 
tried to unravel the dynamics of different factors 
that determine mothers’ engagement in PA. 

Results of the ROBIS (Figure 1) showed that 
there was no risk in assessing study eligibility 
criteria. The authors clearly described the eligibility 
criteria and adhered to those criteria in screening 
the articles. However, there was a high risk of bias 
in the identification and selection of studies. This 
bias occurred because this review used language 
and publication-date delimitations and the strict 
PICO criteria in evaluating the eligible articles. 
These are delimitations that generate the risk 
that some pertinent studies are excluded from the 
review. As in most literature reviews, there was 
also a certain level of risk in the data collection 
and study appraisal stemming from the different 
research designs adopted in the eligible studies. 
The reviewed studies’ heterogeneity and the applied 
delimitations might influence the synthesis and 
conclusions as estimated by a new and conservative 
method of bias assessment (Table 2 and Figure 1). 

Mothers’ physical activity level. Twenty-
three studies reported mothers’ PA level compared 
to WHO guidelines for PA for adults (i.e., 150 
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minutes of MVPA/week) or US CDC guidelines 
for postpartum mothers. The majority of these 
studies (17/23) were based on self-reports to assess 
participants PA (Albright et al., 2005; Bell & Lee, 
2005; Brown et al., 2001; Carson et al., 2018; Carver 
et al., 2020; Dearth-Wesley et al., 2012; Dlugonski, 
Martin, et al., 2017; Dombrowski, 2011; Gierc et al., 
2016; Hull et al., 2010; Jiryaee et al., 2015; Lovell and 
Butler, 2015; Mansfield et al., 2012; Mascarenhas 
et al., 2018; Miller et al., 2002; Sallis et al., 2001; 
Suzuki et al., 2017). Five studies used objective 
assessment (i.e., an accelerometer during seven 
days) (Alhassan et al., 2018; Hesketh et al., 2014; 
Olvera et al., 2011; Rhodes et al., 2014; Schluter et 
al., 2011), and only one study used a combination 
of objective and self-reported measurement of PA 
(Albright et al., 2012). 

The studies also differed in the age criteria of 
the participants and the age of the children. Some 
studies were focusing on postpartum women or 
mothers of infants aged under 12 months (Albright 
et al., 2005, 2009, 2012; Mailey & Hsu, 2017) and 
three studies with participants who were mothers 
of preschool-aged children (Carver et al., 2020; 
Hesketh et al., 2014; Jiryaee et al., 2015; Sallis et 
al., 2001; Suzuki et al., 2017). Other studies used 
more lenient child’s age criteria, with four inquiries 
requiring participants to be mothers of at least one 
child under the age of 10 (Alhassan et al., 2018; 
Dearth-Wesley et al., 2012; Gierc et al., 2016; Olvera 
et al., 2011) and five studies required participants to 
be mothers of at least one child under the age of 15 
(Adachi-Mejia et al., 2010; Lovell and Butler, 2015; 
Mansfield et al., 2012; Mascarenhas et al., 2018; 
Schluter et al., 2011) 

Despite different design employed, the studies 
included here seemed to agree that mothers do not 
meet PA’s recommended guidelines. As a part of a 
national survey conducted in Canada (n = 8843), 
Carson (2018) reported that women with children 
in their household are significantly less likely to 
meet PA’s recommended levels. The reported odds 
ratio (OR) were 0.69 [95% Confidence Interval/CI: 
056-084]. This finding is in line with other studies 
conducted in Australia, showing that mothers were 
more prone to be physically inactivity (Brown et 
al., 2001; Lovell & Butler, 2015), despite smaller 
participants in those studies (554, 331 respectively). 
A recent study conducted in Hong Kong, showed 
that the distribution of MVPA of 322 mothers was 
positively skewed and that 17.7% of respondents 
reported having no MVPA at all (Carver, 2020). 

This report indicates that mothers tend to have low 
PA levels. A similar conclusion was reported by 
Suzuki and colleagues (2017), who analysed 182 
mothers, of which 46 reported some abnormalities 
in their most recent medical check-up. The authors 
found that mothers do not have enough moderate 
and/or vigorous PA, regardless of their current 
medical status. Hesketh and colleagues (2014) 
reported that only 53% in 554 mothers of preschool 
children in UK met the PA guidelines for at least one 
day during seven days of using an accelerometer. In 
their report, the average time mothers engaged in 
MVPA was 19 (± 21.5) minutes per day. 

Few intervention studies included in the current 
review reported mothers’ PA level at baseline. 
These studies also suggested that mothers tend 
not to meet the recommended guidelines. A study 
that used US mother and daughter dyads, Alhassan 
and colleagues (2018) observed that at the baseline, 
mothers spent on average 27.2 ± 6.3 minutes of 
light PA (LPA) in less than two days/week. Another 
study by Mascarenhas and colleague (2018) showed 
that 54 out of 64 participating mothers failed to meet 
the WHO’s recommendation for PA at the baseline. 
A study conducted by Albright and colleagues 
(2012) revealed that the median time spent for all 
kinds of physical activities in 278 participating 
mothers was 40 minutes per week, which is way 
below the recommended guidelines. However, this 
finding is not surprising because the study excluded 
physically active mothers. Similarly, research with 
172 Iranian mothers of children aged 1–5 years 
showed that most mothers reported low PA levels 
before an intervention (Jiryaee et al., 2015).

Three longitudinal studies indicated that 
transition into motherhood significantly impacts 
PA level. Bell and Lee (2005) tracked more than 
8000 women in 4 years. Their analysis showed that 
women who became mothers over the study period 
were 1.6 more likely to decrease their level of PA 
than those who did not give birth to a child in the 
same period. Hull and colleagues (2010) revealed 
similar findings by following 349 women over two 
years. While there was no significant difference 
in PA level between participants who did not give 
birth and those who had their first child during 
the study period, the latter participants showed a 
marked decrease in PA compared to the former 
group. The effect size of the change in the PA level 
was moderate (d = 0.52). Rhodes and colleagues 
(2014) assessed 238 married couples on three 
different occasions between 2007–2011. There 
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was no difference in MVPA between participants 
with children and without children during the 
baseline. However, first-time mothers had the most 
significant decrease in MVPA across a 12-months 
study period. Another study also suggested that 
motherhood impacts the PA level (Albright et al., 
2005). In this study, the authors asked 79 postpartum 
participants, retrospectively, about their current and 
prior-to pregnancy PA. The results indicated that 
a significant proportion fell into the “Active prior 
Pregnancy-Inactive postpartum” group (43%), 
suggesting that transition into motherhood harmed 
the regular PA habit.

Although studies suggest that mothers tend to 
be less active and that mothers are more prone to 
physical inactivity than non-mothers, a different 
pattern was reported by Sallis and colleagues 
(2001). Their seven-year longitudinal study of 226 
American mothers’ disclosed a significant increase 
in both moderate and vigorous leisure PA. Further, 
their analysis refuted that PA level increase is 
related to having their previously preschool-age 
children grow up (hence providing more leisure 
time to exercise for mothers). Another study by 
Candelaria and colleagues (2012) also produced a 
similar result. Their design involved both objective 
and self-report measures of PA. The analysis of 909 
mothers and non-mothers revealed that there was no 
significant difference in the objectively measured 
PA and both groups accrue PA that is slightly below 
the recommended 30 minutes/day, five days a week. 
However, the self-report assessment showed that 
mothers reported significantly higher PA related 
to household chores compared to women without 
children.

Barriers or facilitators of physical activity 
engagement in mothers. Twenty included studies 
investigated correlates of mothers’ engagement in 
PA. A study examining 1691 US mothers showed 
that lack of time, lack of self-discipline, and lack 
of energy were the three most often cited reasons 
for not being active (Adachi-Mejia et al., 2010). In 
another study of 2244 New Zealand and Pacific 
Island mothers, a) “lack of time due to family 
responsibilities”, b) “I would have to get someone 
to get my children,” and c) “I have too many 
household chores to do” were the three perceived 
barriers with the highest median scores (Schluter 
et al., 2011). These reasons are all tied to household 
responsibilities. This inference of mothers is due 
to more family and household responsibilities, and 
hence the inability to become physically active 

as resonated in other studies as well (Dlugonski 
& Motl, 2016; Evenson et al., 2009; Mailey et al., 
2014; McGannon & Schinke, 2013; Saligheh et al., 
2016). Most mothers in the examined studies were 
primary caregivers of the children, which might 
have prevented them from engaging in PA. They 
reported guilt if they engaged in PA because they 
prioritized their own need before their family’s 
needs (Lloyd et al., 2016; Mailey et al., 2014; 
McGannon & Schinke, 2013). 

The role as a primary caregiver for children was 
also related to scheduling constraints; as mothers 
prioritize family and specifically childcare, they 
reported having difficulties in arranging their 
schedule to integrate PA (Dlugonski & Motl, 
2016; Evenson et al., 2009; Hamilton & White, 
2010c; Mailey et al., 2014; McGannon & Schinke, 
2013; Schluter et al., 2011). These results match 
the finding of a study adopting the theories of 
planned behaviour that the fear of clash with other 
commitments (e.g., commitment to take care of 
children), lack of motivation, and lack of time could 
be predictors of mothers’ PA in a negative direction 
(Hamilton & White, 2011).

Additional responsibilities of mothers seemed 
to play a role in mothers’ decreasing PA. Scheduling 
was even more difficult for mothers who had a 
full-time job, which increased their already broad 
range of responsibilities (Hamilton & White, 2011; 
Mailey et al., 2014; McGannon & Schinke, 2013). 
Even if they managed to integrate PA into their 
daily schedules, there were days when they felt too 
tired or had no energy to exercise (Adachi-Mejia et 
al., 2010; Dlugonski & Motl, 2016; Evenson et al., 
2009; Schluter et al., 2011). 

Another factor that can serve as either facilitator 
or barrier is self-efficacy. Mothers reported a 
lack of self-efficacy to engage in PA suitable for 
their circumstances (Dlugonski, Das, et al., 2017; 
Dombrowski, 2011). Mothers who believed that they 
could do PA (self-efficacy) or fulfil different roles 
(concurrent self-regulatory efficacy) were more 
likely to engage in PA regularly (Dombrowski, 2011; 
Jung & Brawley, 2011). Some studies also showed 
that having or not having social support from the 
family could be a facilitator or barrier, depending 
on the situation. A spouse who is encouraging 
the mother to exercise or willing to help with the 
childcare is an essential facilitator of PA, as well as 
having family members or friends who can help in 
childcare (Albright et al., 2005; Cotter et al., 2016; 
Dlugonski, Das, et al., 2017; Dlugonski & Motl, 
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2016; Mailey et al., 2014; McGannon & Schinke, 
2013; Saligheh et al., 2016). In one correlational 
study, social support was among the critical 
facilitators for mothers willing to engage in exercise. 
Indeed, social support emerged as a significant PA 
predictor among mothers (Dlugonski, Das, et al., 
2017). This finding agrees with qualitative studies 
showing that spousal support is one of the key 
facilitators for active mothers (Cotter et al., 2016; 
Hamilton & White, 2010c; Mailey et al., 2014). On 
the downside, a spouse supporting the mother to 
engage in PA but is unwilling to share in the family 
responsibilities while the mother exercises is a 
barrier. A few studies reported that spouses often 
encourage mothers to exercise on conditional terms 
(i.e., without taking over some of the mothers’ 
responsibilities) (Cotter et al., 2016; Mailey et al., 
2014; McGannon & Schinke, 2013).

Another motive that drives mothers to be 
physically active is the desire to be a role model for 
their children (Hamilton & White, 2010c; Lloyd et 
al., 2016; Mailey et al., 2014; Schluter et al., 2011). 
Mothers would also engage in PA more if they could 
see the benefits of such activities on the family’s 
overall physical and mental health  (Hamilton & 
White, 2010a, 2010c; Lloyd et al., 2016; McGannon 
& Schinke, 2013).

Sociodemographic variables (e.g., income or 
financial constraints) and environmental factors 
(neighborhood safety, lack of public facilities, lack 
of community support) are also barriers to mothers’ 
PA. Mothers’ perception of the quality of local 
facilities and social environment was associated 
with more persistent leisure-time walking in 357 
mothers (Cleland et al., 2008). A recent study 
by Carver and colleagues (2020) revealed that 
numerous socioeconomic variables indirectly 
impact mothers’ PA in complex pathways. These 
include mothers’ education level, employment 
status (full-time), and income. All three were 
positively associated with having a helper, allowing 
mothers to have more leisure time to exercise. 
Although sociodemographic and environmental 
factors influence mothers’ PA, these variables 
are less influential than intra- and interpersonal 
variables (Cotter et al., 2016; Evenson et al., 2009; 
Saligheh et al., 2016).

Efficacy of the interventions aimed at 
increasing mothers’ physical activity. Social 
support intervention is the most common area 
targeted in the included studies. However, the 
operationalization of the intervention might differ 

between studies. Keller and colleagues (2014) 
evaluated a 12 months’ intervention focusing on 
the impact of providing social support to PA level 
in 139 obese and overweight Latin mothers using a 
randomized control trial. Their results showed that 
mothers in the intervention group spent significantly 
more time to walk more steps than controls at 6 and 
12 months and accrued more aerobic steps. 

Few studies operationalized social support 
by devising intervention allowing mothers and 
children to exercises together. Ransdell and 
colleagues (2003) studied 34 dyads of mothers 
and their teenage daughters. This community-
based intervention aimed to improve or worsen the 
PA level of these dyads compared to home-based 
intervention. Their results showed that mothers in 
both groups significantly increased their aerobic 
activity participation, muscle-strengthening 
activity, and flexibility-focused activity. They also 
reported a large effect size of both community 
and home-based intervention to these changes. 
No difference was evident among the two groups. 
Alhassan and colleagues (2018) studied 76 African-
American mothers and daughter dyads. Their 
intervention was based on social cognitive theory 
and addressed the issue of self-efficacy in mothers. 
The result showed that mothers who were required 
to be physically active together with their daughters 
showed a significant increase after 12-weeks 
intervention compared to mothers who were offered 
to exercise independently of their daughter. 

Although the above studies suggest that 
exercising together with children could positively 
impact mothers’ PA, another study by Norman 
and colleagues (2010) showed different results. 
The authors randomized 135 primiparous and 
multiparous mothers into one of the two conditions: 
a) an intervention group in which the participants 
were required to exercise with their babies, and 
b) an education-only group. After 8-weeks of 
intervention, there were no differences in PA levels 
between the groups, but the mothers in mother and 
baby condition reported significant improvement 
in well-being. This result is like that reported by 
Bronikowski and colleagues (2016), evaluating 
how mothers and children exercising together 
impact mothers’ PA level during a 15-week 
intervention. Their analysis showed no change in 
the 14 mothers’ MVPA days/week before and after 
the intervention. Tuominen and colleagues (2016) 
compared mothers who danced with their children 
(n = 11) and a control group (n = 13) during a 2-week 
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intervention. Their findings showed that both 
groups reported higher MVPA in the post-test than 
in the pre-test measurement. Still, this increase was 
not statistically significant, and no between-groups 
difference was evident. Therefore, it appeared that 
exercising with children does not affect mothers’ 
PA level.

Other studies focused on how social support 
is delivered during the intervention period and 
adjusted to different individuals. Fjeldsoe and 
colleagues (2015) compared the impact of an 
intervention comprising face-to-face and telephone 
counselling and tailored support text messages 
(n = 130 mothers) to mothers’ objective and self-
report PA. Their study revealed that mothers in the 
intervention group reported that they engaged in 1.6 
more days and 48.5 minutes more than the control 
group, which was statistically significant. However, 
objective data from accelerometers indicated 
that no significant difference existed between the 
groups. Similarly, Khodabandeh and colleagues 
(2017) conducted a randomized control trial on 220 
postpartum mothers. In the intervention group, 
mothers received face-to-face, phone, and text 
messages as counselling and a booklet in addition 
to routine postpartum training. After six weeks 
of intervention, no difference in moderate PA was 
observed, with mothers in the intervention arm 
reporting an average of 16 ± 15.2 minutes while 
control participants reported only 8 ± 7.9 minutes.

Other areas of interest for intervention revolve 
around problem-solving ability, goal setting, 
and self-efficacy to overcome PA barriers. An 
Iranian study (Jiryaeeet al., 2015) on 172 mothers 
of children aged 1–5 years studied the effects of 
group-based goal-setting on PA levels. Results 
revealed that mothers who received the intervention 
showed a significant increase in their PA score 
compared to control participants post intervention, 
and two months after the intervention. Lombard 
and colleagues (2009) conducted a Randomized 
Control Trial (RCT) to compare the impact of an 
interactive intervention that addressed problem-
solving, goal-setting, self-monitoring, and relapse 
prevention to non-interactive health education 
sessions. Their finding unveiled that both groups 
increased PA. However, although the intervention 
reported more significant PA increases, the 
difference between groups was statistically not 
significant. Mailey and Hsu (2017) showed that an 
intervention that facilitates mothers’ self-regulatory 
skills and efficacy in dealing with PA barriers 

could increase the self-reported level of PA. The 
authors tested 49 participants randomly assigned 
to general recommendation intervention or specific 
recommendation intervention. There was a large 
increase in the self-reported PA in both groups. 
Further analysis revealed that recommending a 
general PA level produced a more considerable 
change than a specific PA level recommendation.

With the growing use of the internet, few 
studies evaluated the feasibility of internet-based 
delivery of the intervention to mothers’ PA. Mailey 
and colleagues (2016) devised a study to compare 
an 8-week standard web-based intervention to a 
self-determination theory-guided intervention in 
69 mothers. They found that both groups reported a 
significant increase in PA from baseline to week 8 
(end of intervention). Mascarenhas and colleagues 
(2018) evaluated the efficacy of an intervention 
delivered through a mobile application on mothers’ 
PA. Although their finding showed that mothers 
in the intervention arm (n = 29) increased their 
MVPA and MPA minutes per week by an average 
of 42.2 minutes and 13.8 minutes, respectively, 
the difference between the two groups was not 
significant.

Clarke and colleagues (2007) studied the impact 
of providing a pedometer and 8 weekly lessons of 
recommendations for PA, healthful eating, and 
behavior modification for 93 mothers compared 
to 31 control participants who did not receive a 
pedometer. Their finding suggests that participants 
in the experimental group reported significantly 
more steps/day after eight weeks. 

DISCUSSION

This review’s first objective was to examine 
whether mothers meet the international guidelines 
for PA (WHO and US CDC). This review shows 
that despite differences in the research methods 
used, mothers do not meet the guidelines for PA 
for health (Albright et al., 2005; Brown et al., 2001; 
Carson et al., 2018; Dlugonski, Martin, et al., 2017; 
Dombrowski, 2011; Gierc et al., 2016; Jiryaee et al., 
2015; Lovell & Butler, 2015; Mailey & McAuley, 
2014; Mascarenhas et al., 2018; Miller et al., 2002). 
Unfortunately, this finding matches the conclusion 
of the past literature review by Bellows-Riecken 
and Rhodes (2008) ten years earlier and worldwide 
trends in PA from 2001–2016 (Guthold et al., 2018). 
Consequently, insufficient PA continues to be a 
potential health hazard for women with children.
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Insufficient PA is noted in mothers of new-borns 
and infants (Albright et al., 2005; Evenson et al., 
2009; Keller et al., 2014), toddlers (Hesketh et al., 
2014; Jiryaee et al., 2015; McGannon & Schinke, 
2013; Sallis et al., 2001), and school-aged children 
(Cleland et al., 2008; Dearth-Wesley et al., 2012; 
Dlugonski & Motl, 2013; Gierc et al., 2016; Jung & 
Brawley, 2011; Lovell & Butler, 2015; Mailey et al., 
2014; Schluter et al., 2011). At the first glance, these 
findings might suggest that the child’s age is not 
related to the mothers’ PA level (Candelaria et al., 
2012; Sallis et al., 2001). However, more research is 
needed on the family structure (number and age of 
children) to establish the effect of a child’s age on 
mothers’ PA. 

The current review also reveals that transition 
into motherhood could harm mothers’ PA level 
(Bell & Lee, 2005; Hull et al., 2010; Rhodes et 
al., 2014). However, at least one study (Candelaria 
et al., 2012) in the current review revealed that 
differences between the groups only occurred 
in leisure type of physical activities. Therefore, 
mothers may get enough PA from non-leisurely 
movements accumulated throughout the day, 
which is a hypothesis that merits further research 
consideration. Future longitudinal studies should 
investigate the differences in more specific 
domains of PA (context of the PA: work-related, 
transportation, housework, and leisure PA; or 
intensity level of the PA: light, moderate-to-
vigorous, vigorous) to gather a clearer picture about 
the domain of PA that would be the most suitable 
for mothers.

Another objective of the review was to examine 
the barriers and facilitators of PA in mothers. This 
review revealed that personal, social, and physical 
environmental factors could be determinants of the 
mothers’ PA participation. Mothers often assume 
the role of primary childcare provider in the 
household, which may lead to guilt if they prioritize 
PA over other responsibilities (Lloyd et al., 2016; 
Mailey et al., 2014; McGannon & Schinke, 2013). 
Mothers also report difficulties in managing 
multiple roles (housework and child care provision, 
work obligations, and the need to take care of 
themselves) (Adachi-Mejia et al., 2010; Albright et 
al., 2005; Cotter et al., 2016; Evenson et al., 2009; 
Mailey et al., 2014; Mansfield et al., 2012; Saligheh 
et al., 2016; Schluter et al., 2011). Having support 
from the spouse or close family can be a pivotal 
factor for mothers to engage in regular PA (Albright 
et al., 2005, 2012; Cleland et al., 2008; Cotter et al., 

2016; Mailey et al., 2014; McGannon & Schinke, 
2013; Miller et al., 2002). Whether it is help with the 
childcare or house chores or simple encouragement 
to exercise from significant others, all can facilitate 
mothers’ regular exercise participation. 

Becoming a mother can also be an incentive for 
a healthier lifestyle and regular PA. Indeed, a few 
studies reported that mothers used PA to become 
role models for their children (Dlugonski, Martin, 
et al., 2017; Dlugonski & Motl, 2016; Mailey et al., 
2014; Schluter et al., 2011). However, this incentive 
is often thwarted by a lack of knowledge or 
strategies to exercise properly. In this case, having 
community support or enrolment in a structured 
PA program could increase the mothers’ PA level 
(Cleland et al., 2008; Dlugonski, Das, et al., 2017; 
Saligheh et al., 2016). Another way to motivate PA 
for the new mothers is by focusing on the outcome 
expectancy or perceived benefit. Those who 
believed that sufficient PA would enable them to 
cope with multiple roles and demands as mothers 
often showed an intention to engage in regular 
PA (Rhodes et al., 2014). Exercising also provided 
mothers a ‘time for me’ necessary for dealing with 
a variety of self-concern issues.

Other than personal and social factors, few 
other variables also played a part in mothers’ 
PA. Low household income and lack of access to 
exercise facilities were barriers to mothers’ PA, 
especially if they come from a low socioeconomic 
class (Cotter et al., 2016; Dlugonski, Martin, et al., 
2017). The urgency to pay for living expenses can 
make mothers work double shifts and limit their 
time and energy to engage in scheduled exercise. 
Neighbourhood safety and community support 
also influences mothers’ engagement in physical 
activities (Cleland et al., 2008; Mansfield et al., 
2012). If the neighbourhood did not support PA 
and the perceived safety was low, mothers’ chances 
to do moderate-to-vigorous PA were also small. 
However, the effect of these socioeconomic and 
environmental variables on PA is not direct, and as 
Mailey and Hsu (2017) suggest, complex pathways 
exist among them. 

Despite the fact that a great deal of research has 
been conducted on PA’s correlates in mothers, the 
studies have primarily focused only on one or two 
domains. Future research with a more integrative 
and holistic view of the correlations is needed to 
understand better the interactions between the 
various factors that affect mothers’ regular PA. The 
use of a theoretical framework in understanding 
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how different factors mediate PA should be adopted 
(Davis et al., 2014). The use of a theoretical 
framework would then guide the devising of 
effective interventions. Future research also needs 
to investigate sociodemographic, personal, social, 
cultural, and environmental factors to understand 
PA patterns in mothers better.

This review’s last objective was to examine the 
effectiveness of interventions aimed at increasing 
mothers’ PA. Findings suggest that interventions 
often target psychological variables such as goal 
setting, problem solving, self-efficacy, and social 
support. Intervention that targets these variables 
seemed to have a higher impact on mothers’ PA, 
especially compared to interventions that merely 
target mothers’ knowledge about PA’s health 
benefits (Keller et al., 2014; Khodabandeh et al., 
2017). 

It seems that effective interventions in increasing 
mothers’ PA used combinations of individual 
counselling, facilitated group discussions to 
set PA goals, monitoring of the progress, group 
discussion about overcoming barriers, as well as 
professionally guided exercise sessions (Albright et 
al., 2009; Jiryaee et al., 2015; Mailey et al., 2016; 
Mailey & McAuley, 2014; Miller et al., 2002; 
Ransdell et al., 2003). These approaches essentially 
targeted psychological variables such as self-
efficacy and thought barriers to regular exercise. 
Although the interventions and their duration 
varied significantly, their results are promising. 
Some suggest that effective interventions should be 
tailored to participants’ conditions (Fjeldsoe et al., 
2015; Khodabandeh et al., 2017). 

Although the result of interventions targeting 
psychological variables seemed promising, it should 
be interpreted with caution because the reported 
change in the PA of the participants in an exercise 
intervention might be due (at least in part) to their 
participation in the research. This is a phenomenon 
related to demand characteristics known as the 
‘Hawthorne effect.’ Few studies concluded that by 
asking participants to recall their PA over the last 
seven days or by simply providing them with an 
accelerometer, they made participants aware that 
they are monitored and alters the behavior (Clarke 
et al., 2007; Fjeldsoe et al., 2015).

Interventions that examined the impact of 
exercising together with the child as part of social 
support showed mixed results. While it seemed 
that this type of intervention is effective for studies 
with mothers of teenagers from low socioeconomic 

status (Alhassan et al., 2018; Ransdell et al., 2003), 
more systematic research is needed with mothers 
of babies (Norman et al., 2010), preschool children 
(Tuominen et al., 2016), and teenagers from middle 
and high socioeconomic status (Bronikowski et 
al., 2016). Despite the mixed results, these studies 
reported that exercising together with their children 
might result in mothers feeling supported and 
providing a role model to the child/children. 

The intervention studies included in the current 
review were lack spousal support. Most studies 
did not monitor social/spousal support in the 
intervention period. Given that partners’ support 
could affect mothers’ exercise behaviour, future 
research should also consider integrating spouse/
partner to exercise together as the interventions 
mentioned above did not involve husband/partner 
in their study. Exercising together with a spouse 
or discussing how household responsibilities are 
divided to enable mothers to have leisure time 
might impact mothers’ PA. 

With the growing advancement and use of 
technology for daily purposes, few studies have 
tested the feasibility of using the application- and 
web-based programs to increase the mothers’ PA 
level (Fjeldsoe et al., 2015; Mailey et al., 2016; 
Mascarenhas et al., 2018; Tuominen et al., 2016). 
Although these intervention results appear to be 
promising, more research is needed especially on 
the long-term use of the technology and adherence 
to their use in self-managed or organized PA 
programs.

This current review has limitations too. 
The first was the number of databases used. 
Only three major databases were used in this 
review, hence limiting the number of articles. 
The second limitation revolves around the broad 
conceptualization of PA. The bulk of the articles 
included in the current review measured a general 
category of PA, while there exist more specific 
categories for PA (i.e., leisure time PA, work-related 
PA, commuting PA, household PA). Analyzing 
the PA behavior in such detailed manner will 
lead to better understanding of mothers’ PA: how 
physically active are the mothers in these various 
sub-domains? Understanding specific patterns of 
PA could lead to a more effective intervention in 
the future. Another limitation, like in many other 
systematic reviews, is applying language and 
publication date limitation. The use of language 
delimitation might have resulted in more studies 
conducted in US and other high-income Western 
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countries (e.g. UK, Australia) that could be included 
in this review. This delimitation might have biased 
the current review results, considering that the 
prevalence of physical inactivity in women varies 
in different world regions (Guthold et al., 2018). 
Despite these limitations, the current review has at 
least twice as many studies included than in the two 
earlier reviews published in the new millennium 
(Abbasi & van den Akker, 2015; Bellows-Riecken 
& Rhodes, 2008) and it includes the largest number 
of intervention studies ever included in a literature 
review on the topic. 

CONCLUSIONS

Transition into motherhood seems to have a 
significant negative impact on PA. Several barriers 
associated with motherhood hinder mothers from 
being physically active. While interventions 
to increase PA in mothers increase and yield 
promising results, their cessation frequently 
leads to relapse in inactivity. Results suggest 
that interventions should enhance mothers’ self-
efficacy, goal setting, problem-solving, social 
support, and knowledge about PA to be effective. 
More research is needed by using interventions 
that involve children and spouses. The long-
term benefits of smartphone, or internet-based 

applications, in motivating mothers’ PA should 
also be explored. This review’s key message is that 
compared to the other two reviews published earlier 
in the new millennium, there are no significant 
changes in mothers’ PA levels. Slightly promising 
results emerged from intervention research that 
should use more post-intervention (longitudinal) 
measurements to determine the facilitating and 
debilitating effects of environmental and social 
factors in adherence to exercise. The surfacing of 
technology-based applications aimed at promoting 
PA is also a challenging subject of future research. 
It can be envisaged that interventions, new modern 
technology-support, and a more significant share of 
parenting may lead to a more optimistic outcome in 
a future literature review in the area.

Nevertheless, before drawing a dim conclusion, 
these authors draw the readers’ attention to the 
conjecture that mothers may have more PA during 
their home chores and childcare and at homework 
than those who report PA levels matching/exceeding 
the WHO’s guidelines US CDC. Consequently, 
a major challenge facing future research is to 
untangle the physical activities performed in 
various subdomains of life in drawing a conclusion 
about mothers’ PA level. The recently available 
accelerometers and smartwatches are promising 
tools in elucidating this conjecture.
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