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Abstract

Background: Physical activity (PA) reduces significantly in active women during pregnancy and in postpartum. Objectives:
To synthesise the evidence on the effectiveness of PA interventions delivered to active pregnant and postpartum women and to
explore the perceptions of active women on being active during pregnancy. Search Strategy: Five databases were searched from
inception up until 12th of May 2019. Selection Criteria: We included studies where a PA intervention was used to promote or
prevent decline in PA levels in active pregnant and/or postpartum women, and either PA outcomes or participants’ views on
physical activity were reported. Data Collection and Analysis: Data were extracted using structured data extraction forms.
A narrative synthesis of quantitative and qualitative data was produced. Main Results: Three studies with a total of 2,1426
participants were included. Quantitative studies used face-to-face sessions, goal setting, and multimedia provision to exercise
at home as interventions. Different methods were used to assess change in PA with both studies reporting significant positive
changes in physical activity. Qualitative data suggested that already active women are enthusiastic about continuing PA during
and after pregnancy. They see health benefits and empowerment as an enabler and overcoming peer judgement and stereotypes
as a barrier. Conclusion: Available evidence shows that PA interventions in already active women tend to be successful in
increasing physical activity levels and foster a positive perception. These findings should inform the design and delivery of
successful PA interventions in already active pregnant and postpartum women. Keywords: Physical activity; Already active;
Pregnant; Postpartum.

INTRODUCTION

Irrespective of the various physical and mental health benefits that physical activity (PA) offers,1-3 and
research showing that increasing population-level PA would reduce the substantial global burden of non-
communicable diseases associated with physical inactivity,4 people tend to discontinue regular exercise for
various reasons. These include a change in household and residential environment, starting higher education
and changing jobs.5 Notably, during pregnancy and postpartum, PA brings a range of health benefits from
improving maternal glucose levels to supporting healthy neonatal birth weight.6,7 Other health benefits of PA
during pregnancy and postpartum are reducing the risk of preeclampsia and preterm delivery,8-10reducing
the duration of labour,11 lower gestational weight gain,12,13 and better mental health including a reduction
in depressive symptoms.14

Nonetheless, pregnancy and postpartum brings challenges to women, as various somatic, psychological, social
and behavioural changes take place,15,16 which might result in the reduction of activity levels.17-20 This is
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supported by the UK statistics for PA, which suggest that only half of all adult women in the UK meet
the recommended guidelines for exercise and activity.21 More specifically, studies reveal that pregnant and
postpartum women only engage in 12 mins/day of moderate PA and spend around 57.1% of their time in
sedentary behaviour.18,22 Various longitudinal and cross-sectional studies have observed that women with
an active lifestyle before pregnancy reduce their activity levels while pregnant, and the reduction in activity
continues through the postpartum period.17,23-27

Several studies have been carried out using PA, alone or in combination with other interventions, to increase
activity levels in pregnant and postpartum women, typically with the aim of positively impacting on outcomes
such as reducing gestational weight gain, improving mood and increasing the risk of gestational diabetes.28-33
Many of these studies employed behaviour change techniques such as feedback and monitoring, comparison
of behaviour, repetition and substitution, goals and planning and social support, to reduce the decline in
activity levels during pregnancy and postpartum.28,34-36 On the whole, these interventions were successful
in increasing PA or limiting the decline in PA among the intervention participants compared to the control
group.28,34-36

Although individually tailored exercise interventions appear to increase activity levels among pregnant
and postpartum women,27,37 most of these interventions during pregnancy and postpartum focus on spe-
cific populations such as inactive women,38,39 obese women29,34 or women at risk of gestational diabetes
mellitus.7,12,28,31,36,40 Existing systematic reviews include only studies of inactive women, obese women or
women with other medical conditions,40-42 and no review exist on already active women. Therefore, review-
ing the literature systematically for interventions on already active women is essential to provide evidence of
the effectiveness of the interventions and components, other than understating women’s perceptions to help
to reduce the decrease of PA observed during pregnancy and postpartum.

Therefore, the aim of this systematic review was to assess the effectiveness of PA interventions that aimed
to maintain or increase PA levels during pregnancy and postpartum in women who were physically active
at the beginning of their pregnancy. The review also aimed to explore the perceptions of active women of
being active during pregnancy. This information will help to inform the design of PA interventions for this
population.

METHODS

This systematic review was conducted using the methodological approaches defined in the Joanna Briggs
Institute (JBI) reviewers’ manual43 and is reported using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) criteria.44 Details of the protocol for this systematic review were
registered on PROSPERO (reg. no. CRD42019119375).45

Study Inclusion and Exclusion Criteria

Quantitative studies were included in this review only if they included a PA intervention in pregnant and/or
postpartum women. Women taking part in the study must be physically active. Physical activity data at
baseline were examined, to explore if on average women taking part in the study meet the UK physical
activity guidelines recommendation (150 min of moderate to vigorous physical activity (MVPA) per week or
75 minutes of vigorous exercise per week).46 If this information was not provided directly (e.g. daily MVPA,
Metabolic Equivalent of Task (MET)) the main author (MS) examined the data provided in the study to
establish if the participants included in the study meet the PA guidelines. To be included in the systematic
review, studies must report changes in PA reported either using objective (e.g. accelerometers and pedome-
ters) or subjective (e.g. questionnaires) measurements. Qualitative studies included in the review must
have included active participants (as defined by the author of the included study) and must have reported
qualitative findings such as attitudes, beliefs, barriers and facilitators for PA during pregnancy/postpartum
period. Studies were excluded if they included active pregnant or postpartum women who were diagnosed
with any medical condition that limited their ability to be physically active. Case-studies, expert opinions
or reviews and study protocols were also excluded.
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Search Strategy

A three-step search strategy was used in this review. An initial scoping search of MEDLINE was undertaken
to identify studies that met the inclusion criteria. Secondly, an analysis of the text words contained in
the title and abstract and the index words (subject terms and subject headings) of the identified studies
and articles was conducted. A second search was then performed using all the keywords and index terms
identified across all included databases (MEDLINE and EMBASE using the Ovid platform; CINAHL and
SPORTDiscus using the EBSCO host platform, Cochrane Library and Web of Science). See Appendix S1 for
the MEDLINE search strategy example. Finally, the reference list of all of the included studies was searched
for additional studies that may not have been identified by the electronic searches.

All identified records were uploaded into EndNote X8.2 2018 (Clarivate Analytics, PA, USA) and duplicates
were removed. One reviewer from the team (MS) performed the entire title and abstract screening, while two
second reviewers (LA, LH) randomly screened 40% of the titles and abstracts. Two independent reviewers
(MS, LA) performed the full-text screening of articles selected for inclusion based on congruence with the
inclusion criteria. Any discrepancies that occurred between the two reviewers were resolved by discussions,
and if required, a third reviewer (LH) was consulted.

Quality Appraisal

The methodological quality of the included studies was assessed using the standard critical appraisal tools
available from JBI.47,48 Two independent reviewers (MS, LA) assessed the quality of the studies selected for
inclusion. The items were weighted equally (yes-1; unclear/no/not applicable-0). Each study received a score
based on which they were rated as “good”, “fair” or “poor” quality. As cut-offs for the quality assessment of
the findings are not available for the JBI critical appraisal tools, the weighting is based on the predetermined
cut-offs as suggested by Nordbø et al. : i) poor - if 50% or fewer of the items were not fulfilled (marked NO),
ii) fair - if 51–85% of the items were not fulfilled and iii) good - if more than 85% of the items were not
fulfilled.49

Data Extraction

Both quantitative and qualitative data from the included studies were extracted into purpose-designed,
pre-piloted data extraction forms which were guided by the standardised data extraction template availa-
ble from JBI (quantitative - MAStARI data extraction instrument; qualitative JBIQARI data extraction
instrument).50 Data extraction was completed by one review author (MS) and verified by a second reviewer
(LA). The reviewers extracted the following data: study reference information (author, year, country), study
participant characteristics (sample size, socio-economic status, and PA levels), study methods (e.g. theoretical
approach, data collection, sampling and recruitment strategy), intervention (type, duration, intensity, deli-
very setting, delivery personnel) and outcomes (change in PA reported objectively or by self-report between
the intervention and control group; themes related to attitudes, experiences and barriers and facilitators,
types and components of interventions).

Data Synthesis

As outlined in the JBI approach to mixed-methods systematic review,51a segregated approach was used to
present the results. The findings from the included studies were narratively synthesised along with tables
to facilitate data7 presentation where appropriate. Main characteristics of the eligible studies such as the
intervention, participant characteristics, outcome measures and the main findings were presented in tables.
Results were presented as mean and standard deviation or median and interquartile range. Meta-analysis
was not carried out due to the limited number of included studies and the heterogeneity of the physical
activity outcomes. Findings from the qualitative study were narratively synthesised.

RESULTS

An extensive search of the included databases and deduplication resulted in a total of 7,631 unique records, of
which 131 studies were included for full text screening. After full text screening, three studies were eligible for
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inclusion in the review: two RCTs52,53and one qualitative study.54 Figure 1 presents the PRISMA flowchart
for the study selection and inclusion process.44

Of the two RCTs, one was from the UK52 and one from Ireland.53 The qualitative study was performed in
the USA.54 Overall, 2,142 participants were included in the studies. Both RCTs52,53 included only pregnant
women in the trials, while the qualitative study54 was conducted among active postpartum women. The
RCTs52,53provided pre-pregnancy PA levels in the form of weekly MVPA minutes, weekly METs, and weekly
walking minutes. The qualitative study54 stated that all the study participants performed a minimum of
6 months of CrossFit training during pregnancy. Participant characteristics from the included studies are
shown in Table 1, and a description of the included studies can be seen in Table 2.

Quantitative Findings

Outcome Measures

Different outcome measures were reported across the two included RCTs.52,53 One reported the median
difference in METs, walking and MVPA52 while the other53reported the mean difference in METs between
the intervention and control group. One study showed a significant increase in METs in the intervention
group compared to control (p =0.001).53 The other RCT52reported median differences between intervention
and control group, of which weekly METs and walking significantly improved in the intervention group
compared to control (p= 0.001 and p =0.001 respectively). However, no significant differences were noted
for MVPA between groups. (See Table 2)

Type of Interventions

One of the RCT, used regular face-to-face sessions to deliver the intervention,52 while the other had a single
face-to-face session at the beginning of the intervention followed by providing the participants a mobile
app.53 The mode of activity included: supervised treadmill walking,52providing DVD containing exercise
videos,52 pedometers as motivational tools,52 consultations with a health professional for goal setting and
periodic reviewing,52,53 and finally mobile app and email notifications with tips for exercise and diet.53 The
interventions’ duration varied and were delivered across eight sessions over 8 weeks52 in a hospital setting
in one of the trials. In another53 a mobile application intervention53 had only one initial face-to-face session
followed by sessions to obtain data at 28 and 34 weeks of gestation.

Qualitative Findings

The only qualitative study54 included in the review conducted interviews among 22 active women who were in
the postpartum period. The study aimed to examine pregnant women experiences on high-intensity PA. The
interviews were analysed using thematic content analysis. Seven themes emerged exploring the experiences
of pregnant women who participated in CrossFit training while pregnant - (a)quitting was not an option,
(b)support and community, (c)overcoming judgments and stereotypes, (d)listening to my body & modifying
movements, (e)empowerment and pride (f)easy pregnancy and delivery, and (g)lifestyle and functioning post-
baby. The study concluded that participating in CrossFit training during pregnancy provided the participants
with the “confidence and ability to 1) have an active and healthy pregnancy, 2) have a natural childbirth
experience, and 3) return back to their normal PA regimens and pre-pregnancy weight”.

Methodological Quality

All the three included studies52-54 were appraised for methodological quality using the JBI critical appraisal
tools for RCT48 and qualitative studies47(Appendix S2 & S3). All the studies were of fair quality (See
Appendix S4). Both the RCTs followed randomisation and concealed allocation (Q1,2,3), however, due to the
nature of the intervention, neither the participants nor the researchers were able to be blinded to intervention
assignment (Q4,5,6). In the qualitative study, the researchers did not address the influence of the researcher
on the research or vice- versa (Q7) leading to a potential researcher bias in the study.

DISCUSSION

4
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Main Findings

There is limited evidence on interventions to promote PA among already active pregnant and postpartum
women and the perception of PA in this population. However, the evidence available shows that largely PA
interventions are successful in increasing activity levels, and active women consider it to be beneficial to be
active during and after pregnancy. From the limited information available, it is evident that simple techni-
ques such as supervised walking, providing DVDs with exercises to do at home, provision of pedometers and
goal setting and periodic face-to-face sessions for monitoring are successful to an extent in increasing the
activity levels. The qualitative evidence available from postpartum women shows that already active women
are enthusiastic about continuing their pre-pregnancy activity levels through pregnancy and postpartum.
They also consider that PA during pregnancy empowers them with various benefits such as healthy pregnan-
cy, having a natural childbirth experience, and returning to their normal PA activities and pre-pregnancy
weight after delivery. They also consider peer judgments and stereotyping as barriers to their activity during
pregnancy.

Strengths and Limitations

This study used a robust search strategy across multiple relevant databases to ensure all relevant publications
were identified. It also included studies that were of at least fair methodological quality, thereby synthesising
the best available evidence.

However, there were important limitations. Only a few studies were eligible for inclusion providing limited
evidence. Also, due to the limited number of studies and the heterogeneous outcomes reported in the studies,
a meta-analysis was not possible. Equally, although all women were active, the PA level of women involved
in the study varied, reflecting a heterogeneous population in this respect. Another significant limitation in
the systematic review is that, due to the different nature between the quantitative and qualitative studies
included, the findings from the studies could not be aggregated, and therefore a segregated analysis was
performed instead.

Interpretation

The most common behaviour change technique used in the studies included in this review52,53 is individuali-
sed goal setting and planning. There is evidence from a systematic review that the most effective behavioural
technique for changing PA is goal setting.55 Also, the NICE guidelines to increase PA suggests that clinicians
should use a “person-centred approach, recognising an individual’s needs and motivations and agreeing goals
with them”.56 Out of the two included RCTs in the review, one included both initial and follow-up face-to-face
sessions to set and monitor individual PA goals.52 Likewise, a qualitative study that evaluated participants’
perceptions on a weight management intervention during pregnancy concluded that personalised and con-
tinued advice on diet and physical activity and supportive approach by goal setting was advantageous in
contributing to the success of the intervention.57

An RCT conducted among multi-ethnic postpartum women demonstrated that women who received tailored
PA recommendations showed a significant increase (p =0.027) in their MVPA levels compared to those who
received a generic PA recommendation in the form of a standard PA website access, which might not have
provided flexibility and the choice to perform activities convenient to the participants.58 Consistent evidence
shows that changes in PA are successful in the short term but are not sustainable31,59 if they are not tailored
to individual needs.59,60

Another RCT conducted to examine if theory-based PA consultations would reduce the magnitude of the
decline in PA suggests that, for women who are already active at the beginning of pregnancy, simply offering
face-to-face PA consultations will not help find adequate alternative activities to engage in during pregnancy,
but more intense and tailored interventions are required.32 In support of this finding, the included trials52,53
used face-to-face PA consultations, along with other experiential and behavioural technique approaches
including supervised walking, provision of DVDs to do exercise at home and pedometers as motivational
tools.

5
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The qualitative findings from the study54 included in the review show an outright difference from the findings
from studies on inactive women.61 Previously inactive women reported fewer perceived benefits and greater
perceived barriers to leisure-time physical activity during pregnancy compared to the study included in this
review.54 The study54 also captured active women’s enthusiasm towards being active and how PA during
pregnancy has provided them with confidence and ability to manage a healthy pregnancy and postpartum.

CONCLUSION

Considering the plethora of health benefits associated with PA during and after pregnancy, health professio-
nals should encourage pregnant and postpartum women to be physically active. It is also vital to prevent the
decline of PA levels in already active women during and after pregnancy. This systematic review found that
physical activity interventions to support already active pregnant women to remain active during pregnan-
cy are effective. However, this should be interpreted with caution due to the small number of intervention
studies in this population. This systematic review also revealed information that would support the design
and delivery of interventions such as the type, frequency, mode, method and location of successful PA in-
terventions. The qualitative findings reinforced the enthusiasm among active women to remain active and
the benefits they perceive from being active during pregnancy. This review was limited to studies conducted
in high-income countries. Similar research in low and middle-income countries are needed. Future research
should focus on developing and evaluating a large variety of physical activity interventions that might be
suitable among already active women during different phases of pregnancy and postpartum.
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Project.Preventive medicine. 2014;69:214-223.

59. Müller-Riemenschneider F, Reinhold T, Nocon M, Willich SN. Long-term effectiveness of interventions
promoting physical activity: a systematic review. Preventive medicine. 2008;47(4):354-368.

60. Rogers LQ, Hopkins-Price P, Vicari S, et al. A randomized trial to increase physical activity in breast
cancer survivors. Medicine & Science in Sports & Exercise. 2009;41(4):935-946.

61. Da Costa D, Ireland K. Perceived benefits and barriers to leisure-time physical activity during pregnancy
in previously inactive and active women. Women & health. 2013;53(2):185-202.

Table 1 – Participant Characteristics from the included studies

RCTs RCTs RCTs RCTs RCTs RCTs RCTs RCTs RCTs

Reference
(First
author,
year)

Age (yrs.) Age (yrs.) Socio-
economic
Status

Pregnancy
status at
baseline

Baseline
BMI
(kg/m2)

Baseline
BMI
(kg/m2)

Baseline
PA levels
(median or
mean)

Baseline
PA levels
(median or
mean)

Int. Con. Int. Con. Int. Con.
Poston,
201552

30.5±5.5 30.4±5.6 Three-
quarters of
women
from the
two highest
quintiles of
the IMD

Antenatal
GA = 15 –
18 weeks

36.3±5.0 36.3±4.6 Medians
MET =
1386 (IQR
= 594 -
2982) MET
min/week
*Walking =
280 (IQR =
140 – 540)
min/week
*MVPA =
0 (IQR = 0
- 180)
min/week

Medians
MET =
1386 (IQR
= 660 -
3052) MET
min/week
*Walking =
280 (IQR=
140 – 600)
min/week
*MVPA =
0 (IQR = 0
- 180)
min/week

Kennelly,
201853

32.8±4.6 32.1±4.2 NR Antenatal
Mean GA
= 15.5
weeks

29.42±3.6 29.12±3.3 Mean MET
=
518.9±496.3
min/week

Mean MET
=
507.4±442.6
min/week

Qualitative
Study

Qualitative
Study

Qualitative
Study

Qualitative
Study

Qualitative
Study

Qualitative
Study

Qualitative
Study

Qualitative
Study

Qualitative
Study
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RCTs RCTs RCTs RCTs RCTs RCTs RCTs RCTs RCTs

Prewitt-
White,
201754

33 (range
=26 - 39)

33 (range
=26 - 39)

NR Postpartum
Minimum 3
months
post-
pregnancy

NR NR Minimum 6
months of
CrossFit
training
throughout
pregnancy

Minimum 6
months of
CrossFit
training
throughout
pregnancy

GA – Gestational Age; IMD – Index of Multiple Deprivation; MET – Metabolic Equivalent of Task; MVPA
– Moderate and Vigorous Physical Activity; IQR – Interquartile Range; NR – Not Reported.

Table 2 - Description of Included Studies
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Reference

Sample
Size
(Baseline)

Intervention
Type &
Duration

Delivery
Location /
Delivered
By

Frequency
& Volume
of Inter-
vention

Quantitative
Results
(Change in
PA)

Qualitative
Results

Poston,
201552 UK

N = 1555
[2]Intervention
Group = 783
[2]Regular care
= 772

Underpinned
by control
theory and
social
cognitive
theory
Individual
interview at
the beginning
of intervention
to set PA goals
[2]Weekly -
Group or
individual
sessions -
SMART goals
assessment,
walking at
moderate
intensity and
other activities
(not specified).
If unable to
attend
instructions
were covered
by telephone.
[2]Pedometer,
handbook with
recommended
diet, recipes,
DVD for
antenatal
exercise were
given to the
participants. 8
weeks.

Trial centre
(hospital
where they
receive
Antenatal
care) Health
trainer

8 sessions over
8 weeks. Each
session – 1 to
1.5 hrs.

Median
difference
(Int/Con) At
27-28 weeks:
MET = 295
(95% CI: 105
to 485) MET.
min/week
p=0.0015
MVPA = 0
(95% CI: -18
to 18)
min/week
p>0.99
Walking = 77
(95% CI: 28 to
126) min/week
p=0.0018

NR
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Reference

Sample
Size
(Baseline)

Intervention
Type &
Duration

Delivery
Location /
Delivered
By

Frequency
& Volume
of Inter-
vention

Quantitative
Results
(Change in
PA)

Qualitative
Results

Kennelly,
201853

Ireland

N = 565
[2]Intervention
group = 278
[2]Control
group = 287

Face-to-face
educational
session. App
notification
with PA and
diet tips.
E-mail or app
notifications.
Women
enrolled
between 10 -
15 weeks of
gestation and
measurements
taken at 28
weeks and 34
weeks of
gestation

Smartphone
and
face-to-face
visits at
hospital at 28
and 34 weeks
of gestation
Research
Team (team
member’s
details NR)

One initial
face-to-face
educational
session.
[2]Daily app
notification
with PA and
diet tips.
[2]E-mail or
app
notification
once every two
weeks. [2]Two
follow up visits
(28 and 34
weeks).

Mean
difference
(Int/Con)
MET = 174
(95% CI: 0.04
to 0.17) MET
p=0.001
adjusted p =
0.02

NR

Prewitt-
White,
201754 USA

N = 22 NA NA NA NA The following
themes
emerged from
the interviews:
* Quitting is
not an option
* Sense of
Community
and Support *
Overcoming
judgements
and
stereotyping *
Listening to
my body and
modifying the
movements *
Empowerment
and pride *
Easy
Pregnancy and
delivery *
Lifestyle and
functioning
post-baby

NR – Not Reported; NA – Not Applicable; MET – Metabolic Equivalent of Task; MVPA – Moderate and
Vigorous Physical Activity.
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Hosted file

Figure 1 - PRISMA Flowchart.docx available at https://authorea.com/users/318083/articles/
448050-effectiveness-and-perceptions-of-physical-activity-interventions-in-previously-
active-women-during-pregnancy-and-postpartum-a-mixed-methods-systematic-review
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