
Please cite the Published Version

Donnelly, GM , Coltman, CE , Dane, K , Elliott-Sale, KJ , Hayman, M , McCarthy-Ryan,
MF , Perkins, J , Rollins, S and Moore, IS (2024) Prioritise safety, optimise success!
Return to rugby postpartum. European Journal of Sport Science. ISSN 1746-1391

DOI: https://doi.org/10.1002/ejsc.12144

Publisher: Wiley

Version: Published Version

Downloaded from: https://e-space.mmu.ac.uk/635818/

Usage rights: Creative Commons: Attribution-Noncommercial 4.0

Additional Information: This is an open access article which first appeared in European Journal
of Sport Science

Enquiries:
If you have questions about this document, contact openresearch@mmu.ac.uk. Please in-
clude the URL of the record in e-space. If you believe that your, or a third party’s rights have
been compromised through this document please see our Take Down policy (available from
https://www.mmu.ac.uk/library/using-the-library/policies-and-guidelines)

https://orcid.org/0000-0002-3437-4196
https://orcid.org/0000-0003-3803-441X
https://orcid.org/0000-0001-8083-6278
https://orcid.org/0000-0003-1122-5099
https://orcid.org/0000-0003-1469-3496
https://orcid.org/0009-0002-0649-4809
https://orcid.org/0009-0004-7628-7877
https://orcid.org/0009-0003-2658-0082
https://orcid.org/0000-0002-4746-3390
https://doi.org/10.1002/ejsc.12144
https://e-space.mmu.ac.uk/635818/
https://creativecommons.org/licenses/by-nc/4.0/
mailto:openresearch@mmu.ac.uk
https://www.mmu.ac.uk/library/using-the-library/policies-and-guidelines


Received: 8 September 2023 - Revised: 15 May 2024 - Accepted: 16 May 2024

DOI: 10.1002/ejsc.12144

R EV I EW

Prioritise safety, optimise success! Return to rugby
postpartum

GM Donnelly1,2 | CE Coltman3 | K Dane4 | KJ Elliott‐Sale5 |

M Hayman6 | MF McCarthy‐Ryan1 | J Perkins7 | S Rollins8 | IS Moore1

1Cardiff School of Sport and Health Sciences,

Cardiff Metropolitan University, Cardiff, UK

2Private Practice, Maguiresbridge, N.

Ireland, UK

3Research Institute for Sport and Exercise,

Faculty of Health, University of Canberra,

Canberra, Australian Capital Territory,

Australia

4Discipline of Physiotherapy, Trinity College

Dublin School of Medicine, Dublin, Ireland

5Department of Sport and Exercise Sciences,

Manchester Metropolitan University Institute

of Sport, Manchester, UK

6Appleton Institute, School of Health, Medical

and Applied Sciences, CQUniversity,

Rockhampton, Queensland, Australia

7Women's Welsh Rugby Union, National

Centre of Excellence, Wales, UK

8Ministry of Defence: Regional Rehabilitation

Unit Aldershot, Aldershot, UK

Correspondence

GM Donnelly, 7 Drumadagarve Road,

Maguiresbridge, N. Ireland BT94 4NX, UK.

Email: grainne@absolute.physio

Funding information

Irish Research Council, Ireland, Grant/Award

Number: COIPG/2020/1220

Abstract

Pregnancy and childbirth involve substantial physical, physiological and psycho-

logical changes. As such, postpartum rugby players should be supported and

appropriately prepared to return to the demands of rugby alongside the additional

demands of motherhood. This review aims to discuss specific perinatal consider-

ations that inform a rugby player's readiness to return‐to‐sport postpartum and

present an approach to rehabilitation. Before engaging in full rugby training and

matchplay, postpartum players should have progressed through the initial phases of

rehabilitation and graded sports‐specific training to prepare them for the loads they

will be exposed to. Additional rehabilitation considerations include minimising

deconditioning during pregnancy; medical concerns; the abdominal wall; the pelvic

floor; perinatal breast changes, breastfeeding and risk of contact breast injury; body

mass; nutritional requirements; hormonal considerations; athlete identity and psy-

chological considerations; joining team training; return to contact and tackle

training; evaluating player load tolerance and future research, policy and surveil-

lance needs. A whole‐systems, biopsychosocial approach following an evidence

informed return‐to‐sport framework is recommended when rehabilitating post-

partum rugby players. Health and exercise professionals are encouraged to use the

perinatal‐specific recommendations in this review to guide the development of

postpartum rehabilitation protocols and resources.
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Highlights

� Unlike an injury, the postpartum period is a transitional time with unique biopsychosocial

considerations, many of which can be anticipated and prepared for during pregnancy.

� Player education should commence early before they likely transition into motherhood.

� Before engaging in rugby postpartum, players should progress through the initial phases of

a postpartum return‐to‐sport framework to respect tissue healing and prepare for the

progressive loads they may be exposed to.
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� Welfare and long‐term player health should focus across the player lifespan and playing

level (from girls and community to the elite women's game). It also serves to educate others

involved in the women's game (match officials, coaches, fans and family members) regarding

key aspects of women's physical and mental well‐being (e.g., pregnancy and postpartum).

1 | INTRODUCTION

Women's rugby has become increasingly popular with an estimated

six million female players expected to participate worldwide by 2026

(Curry, 2016). Accordingly, the number of perinatal (pregnant and

postpartum) rugby players is expected to increase in line with the

overall growth in women's participation. To date, there has been

limited guidance to inform return‐to‐sport postpartum, yet research

suggests that postpartum women who return to high volumes of

training too soon may have increased susceptibility to injury (Kimber

et al., 2021). Furthermore, athletes from various sports and levels

have expressed a desire for better support and guidance while

transitioning from athlete to mother‐athlete (Culleton‐Quinn

et al., 2022; Davenport et al., 2022, 2023a).

In 2016, as part of a series of systematic reviews on perinatal

athletes undertaken by an International Olympic Committee (IOC)

expert panel, factors relating to postpartum exercise were explored

and recommendations for recreational and elite return‐to‐sport

proposed (Bø et al., 2017, 2018). The IOC review concluded that

decision‐making for postpartum return‐to‐sport is complex, and

there is a lack of evidence informing recommendations. They pro-

posed using a three‐phased model from an existing return‐to‐sport

following injury framework (Ardern et al., 2016) alongside perinatal

considerations to aid decision‐making. Subsequent works have

expanded on the IOC reviews by highlighting the need for an inte-

grated interdisciplinary approach to postpartum return‐to‐sport

(Deering et al., 2020; Donnelly, Moore, et al., 2022) and emphasis-

ing the need for a proactive approach to perinatal athlete care

(Donnelly, Moore, et al., 2022). This is important as while return‐to‐
sport postpartum can be viewed as a rehabilitation period, similar to

following injury, it also has distinct differences. Unlike an injury, the

transition to becoming a postpartum rugby player can be anticipated,

thus allowing for further education and planning to reduce decon-

ditioning during pregnancy and support successful return‐to‐sport

thereafter. Additionally, the postpartum transition presents unique

considerations, including possible birth‐related tissue changes and

injury from vaginal or abdominal childbirth (see Donnelly et al. (2024)

in this special issue), alongside unique biopsychosocial factors that

are associated with pregnancy, childbirth and postpartum (Donnelly,

Brockwell, et al., 2022; Moore et al., 2021; Tighe et al., 2023).

Recently, sports organisations have developed guidance for sup-

porting perinatal athletes and specifically rugby players (e.g., World

Rugby Postpartum guidelines; England Rugby Union maternity leave

policy) (England Rugby, 2023; Rugby Australia, 2023; UK Sport, 2023;

World Rugby, 2024). However, these guidelines and policies consis-

tently highlight a lack of high‐quality research on postpartum return‐

to‐sport, particularly for contact sports like rugby. With the number of

perinatal rugby players predicted to increase, there is a need to build

upon the existing guidance with the emerging research investigating

the perinatal population (Bø et al., 2022; Christopher et al., 2023;

Darroch et al., 2023; Deering et al., 2024; Donnelly, James, et al., 2022;

James et al., 2022; Massey et al., 2022; Moore et al., 2021, 2023;

Prevett et al., 2023; Sundgot‐Borgen et al., 2019; Tighe et al., 2023).

This review aims to discuss the current understanding of specific

perinatal considerations that inform a postpartum rugby player's

readiness to return‐to‐sport. Where possible, evidence‐informed

recommendations regarding how to support a safe return‐to‐sport

will be proposed, and future research, policy and surveillance needs

outlined. Within this review, we use the term postpartum player to

include all levels of a rugby player, from community (grassroots and

recreational) to elite (international and professional). Where appro-

priate (e.g., differences in access to services), we explicitly refer to

the relevant levels of women's rugby (e.g., community and elite).

2 | RETURN‐TO‐SPORT POSTPARTUM

For postpartum rugby players, return‐to‐sport is preceded by return

to rugby training. However, several rehabilitation phases need to be

completed before engaging in full training. For the purpose of this

review, the 6 Rs Framework (Donnelly, Moore, et al., 2022) will be

applied and discussed as one example of a return‐to‐sport post-

partum framework. However, it should be noted that to date no

return‐to‐sport framework has been validated for the postpartum

population. The 6 Rs Framework builds upon foundational works in

this field by incorporating population‐specific evidence alongside pre‐
established criteria‐based return‐to‐sport assessments and recom-

mendations (Ardern et al., 2016; Bø et al., 2017, 2018; Deering

et al., 2020). Like previous recommendations (Bø et al., 2017, 2018;

Deering et al., 2020), it supports the inclusion of wider multidisci-

plinary team members, including pelvic health physiotherapists and

obstetric and gynecology specialists, to ensure that an individualised

approach is possible. Importantly, it advocates for a ‘proactive’

approach to postpartum return‐to‐sport which can begin as soon as a

player is trying to conceive or becomes pregnant. Specifically, the 6

Rs Framework outlines six phased progressions that use sports med-

icine concepts typically applied to injury rehabilitation (e.g.,

respecting tissue healing and implementing progressive loading)

alongside pregnancy and postpartum‐specific considerations: ready,

review, restore, recondition, return and refine. Postpartum players

considering returning to training should have already transitioned

through earlier ready, review and restore phases (Donnelly, Moore,

2 - DONNELLY ET AL.
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et al., 2022). These phases should focus on individual needs in rela-

tion to the pelvic floor muscles (PFMs), abdominal wall, breast health,

mental health, cardiovascular conditioning, muscle strengthening and

skill work. This means that postpartum players will gradually increase

their exposure from lighter exercise (e.g., walking, postpartum yoga

and pilates) in the initial postpartum weeks (review and restore) and

progress to more exertional exercise (e.g., walk–run intervals, light

strength training and static cycle) as tolerated (recondition) (Donnelly

et al., 2020, 2022a). Ideally, if a postpartum player is pain free,

asymptomatic of pelvic floor dysfunction (PFD) during impact and

strength progressions (Donnelly et al., 2024; World Rugby, 2024) and

has adequate upper and lower body muscle strength (World

Rugby, 2024), they can transition to non‐contact and then contact

training. Whilst the existing sources of guidance for return‐to‐sport

postpartum provide comprehensive population‐specific guidance

(Bø et al., 2017, 2018; Deering et al., 2020; Donnelly, Moore,

et al., 2022), they do not account for sport‐specific considerations

such as the variety of intense activities (e.g., tackling, scrummaging,

rucking, jumping and running) required in rugby. Future research and

guideline development should inform rugby‐specific considerations.

3 | SPORT‐SPECIFIC CONSIDERATIONS

Preparing for a safe and successful return‐to‐sport requires the de-

mands of the sport to be considered during postpartum rehabilitation.

All codes of rugby are collision sports involving a high number of

contacts per game between players (e.g., tackling, scrummaging and

rucking) and with the ground or ball (Brisbine et al., 2020). Rugby also

requires players to perform a variety of high‐intensity, multi‐
directional activities such as accelerations, decelerations, high‐speed

running, change of directions and position‐specific skills (e.g.,

catching, passing and kicking the ball) (Dane et al., 2022; Emmonds

et al., 2020). Non‐physical aspects of rugby require consideration too

as player welfare includes the mental and social health, holistic

development and safety and rights of players. For instance, the male‐
dominated culture of rugby has led to several inequalities for women

in terms of access, visibility, participation, employment and governance

compared to men (World Rugby, 2023; Joncheray, 2021). Further-

more, the global reach of rugby means that aspects such as geographic

location can affect inequalities and player welfare (See Non and col-

leagues in this special issue Non et al., 2024). Therefore, postpartum

players around the world need to be supported and appropriately

prepared to return to the demands of rugby alongside the additional

demands of motherhood (e.g., sleep deprivation and childcare).

4 | BIOPSYCHOSOCIAL CONSIDERATIONS
DURING THE PERINATAL TRANSITION

The female body experiences many physical, physiological and psy-

chological changes as it transitions into pregnancy and postpartum

(Bjelica et al., 2004; Soma‐Pillay et al., 2016). Additionally,

postpartum players may experience social and environmental ad-

justments as they navigate new parental responsibilities, altered

family dynamics, increased financial demands and a shift/change in

athletic and occupational identity. To appropriately support post-

partum players who wish to return‐to‐sport, a whole‐systems

approach is recommended. This approach considers and accounts

for the entire person and all their bodily systems within an applied

biopsychosocial context (Donnelly, Brockwell, et al., 2022). According

to Public Health Scotland (2022), a whole‐systems approach also

involves applying systems thinking, methods and practice to better

understand and address challenges. In the context of postpartum

return‐to‐sport, it includes the promotion of strategic, integrated

approaches across healthcare sectors, rugby codes and rugby levels.

For example, governing bodies have a responsibility to develop re-

sources and guidance and ensure that they are accessible to all levels

of rugby (e.g., community to elite). While the impact of perinatal

changes is likely to be player‐specific and contextualised to each

individual's pre‐pregnancy levels, environment and social circum-

stance, key considerations and their relevance to rehabilitating a

postpartum player to return‐to‐sport are outlined below.

4.1 | Minimising deconditioning during pregnancy

To minimise deconditioning during pregnancy and achieve clinically

meaningful benefits associated with exercise, rugby players should

follow current guidelines and aim to engage in at least 150 min of

moderate intensity exercise per week consisting of aerobic and

muscle‐strengthening activities (Hayman et al., 2023). While preg-

nant players should cease contact training as soon as pregnancy is

suspected and confirmed, they may want to continue to engage in a

similar level of exercise as they did pre‐pregnancy by participating in

other types of exercise and non‐contact rugby activities (e.g., skills,

cardiovascular conditioning and strength training). Although there is

no established 'upper limit' to exercise volume or intensity during

pregnancy, research suggests that previously highly active women

safely continue to train during pregnancy with exercise intensities as

high as 90% of maximum heart rate and support from appropriate

health professionals (Beetham et al., 2019; Wowdzia et al., 2023).

Furthermore, elite runners have been shown to maintain training

volume throughout pregnancy by engaging in cross‐training and

achieving between 2 and 3 times the current physical activity

guidelines (Darroch et al., 2023). Engaging in elite‐level sport prior to

and during pregnancy is also associated with increased odds of

returning to running within 6 weeks postpartum and achieving higher

training volumes compared to sedentary controls (Kimber

et al., 2021). Furthermore, research into high intensity interval

training (HIIT) during pregnancy is emerging. A single HIIT session

involving a 3‐round resistance circuit at a maximum intensity for

20:60 s work to rest ratio and 2 min recovery between rounds

demonstrated no adverse foetal effects (Anderson et al., 2021).

Another study demonstrated that a single HIIT session consisting of

10 repeated 1‐min near maximal to maximal exertions interspersed

EUROPEAN JOURNAL OF SPORT SCIENCE - 3
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by 1‐min recovery was well tolerated by the mother and foetus

(Wowdzia et al., 2023). However, longitudinally performing HIIT

throughout pregnancy requires further research.

As pregnancy progresses, players are likely to require training

modifications to accommodate the associated physical changes (e.g.,

increased abdomen size and change in center of gravity). If they start to

experience urinary incontinence or discomfort while exercising, they

may also replace high impact exercise (e.g., running) with low impact

options (e.g., cross‐trainer and stationary bike) (Darroch et al., 2023).

Importantly, where medically safe, players should continue to engage

in whatever level and form of exercise they can to reduce decondi-

tioning, which may delay return‐to‐sport postpartum (Moore

et al., 2021). We suggest that pregnant players (i) achieve at least

150 min of moderate intensity exercise per week, including resistance

training; (ii) engage with an appropriately qualified health professional

who can monitor their health and well‐being and that of their baby

while they continue training and (iii) modify training as required to

accommodate physical changes and reduce discomfort or dysfunction.

4.2 | Medical considerations

Similar to sports injury rehabilitation, postpartum medical reviews

with a qualified sports medicine physician, general practitioner or

obstetrician are necessary for evaluating recovery and medical

readiness for return‐to‐sport. They are also important for identifying

postpartum‐specific red flags (Table 1) that indicate the need for

further medical investigation or management (Donnelly & Moore,

2023; Donnelly et al., 2024; NICE CKS, 2021) before proceeding with

rehabilitation and return‐to‐sport. A medical review should be un-

dertaken by 6–8 weeks postpartum with follow‐up review(s) (as

service provision allows) to determine readiness and tolerance of

return‐to‐sport and performance (Donnelly, Moore, et al., 2022).

While specific studies investigating the impact of postpartum

medical reviews are lacking, expert experience and understanding

indicate that they should involve a thorough subjective assessment to

capture information about a player's pre‐pregnancy baseline (pre‐
existing conditions, training level, etc.), mode of delivery, perinatal

complications, psychological well‐being, current symptom profile,

menstruation and breastfeeding status (Donnelly et al., 2022a,

2022b). Ideally, additional factors, such as energy availability and

individual goals and concerns, should also be considered (Deering

et al., 2023; Donnelly, Moore, et al., 2022). However, it is recognised

that the level of sports medicine knowledge will be determined by

whom and where the medical review is accessed. For example, elite

rugby players may access designated health professionals within a

sports medicine team but most women's rugby teams are unlikely to

receive such support. This means that the majority of players will

TAB L E 1 Postpartum return to rugby red flag signs and symptoms.

Red flag Signs and symptoms

Lochia (Fletcher et al., 2012) Increased lochia associated with increased activity or return of lochia that

extends beyond 6 weeks postpartum

Potential medical sources of concern (NICE, 2015, 2021b; NICE

CKS, 2021)

Temperature, sweats, malaise, foul smelling discharge, abdominal pain,

pelvic pain, urinary tract infection, thrush and bacterial vaginosis

Breast abscess or mastitis (NICE CKS, 2022) Breast pain, difficulty breastfeeding, temperature, sweats, malaise, redness

or swelling in the breast

Potential serious pathology (NICE, 2015; NICE CKS, 2021) Pelvic masses

Neurological signs and symptoms including, but not limited to, cauda

equina: Reduced saddle sensation, loss of urinary urge, loss of fecal

control, widespread neurological signs and symptoms

Suspected cancer (bladder, bowel, cervical and vulva): Screen for

established cancer related signs including unremitting night pain, night

sweats, unexplained mass/growths, skin lesions, weight loss or gain and

neurological signs

Gynaecological‐related symptoms including excessive abdominal bloating,

feeling of fullness early with eating and unexplained and or persisting

vaginal bleeding

Persisting urinary retention or any postpartum urinary retention

Pain associated with weight‐bearing or activity especially foot, hip, pelvic,

back and/or wrist pain (Mountjoy et al., 2018)

May indicate bony stress injury. Relative energy deficiency may need

investigating especially if co‐existing with menstrual changes or absence

Perinatal mental health concern (Leinweber et al., 2022; Wang et al., 2021) Low mood, inability to cope, anxiety that negatively impacts upon daily

activity, lack of bonding or desire to care for newborn, loss of interest in

things around them, extreme mood swings, lack of self‐care, irrational and

or negative thoughts and unable to sleep at night

Birth trauma (Leinweber et al., 2022) Low mood, inability to cope, tearfulness, lack of bonding or desire to care

for newborn, sexual dysfunction, scar tissue hypersensitivity and recall of a

negative birth experience

4 - DONNELLY ET AL.
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access medical reviews via public or privately sourced services, which

are unlikely to be approached in the context of return‐to‐sport nor

include all the recommended considerations within this review. If

outside of the expertise of the reviewing medical professional,

postpartum players should be signposted to appropriate health or

exercise professionals who can oversee the return‐to‐sport pro-

cess (World Rugby, 2024). Rugby governing bodies should also

develop open‐access, evidence‐based resources covering important

information (e.g., England Rugby Football Union's Rugby Toolkits on

menstrual, breast and pelvic health) (England Rugby, 2023). Addi-

tionally, players should be encouraged to source a pelvic health

physiotherapy assessment from approximately 6 weeks postpartum,

particularly if symptoms of PFD are identified (AIS, 2021; Donnelly

et al., 2024; NICE, 2021a; World Rugby, 2024). Ideally, the medical

practitioner carrying out the postpartum medical screening should be

aware of wider, multidisciplinary involvement, signpost according to

individual player need(s) and oversee whether a review with a pelvic

health physiotherapist has been completed. Where possible, the

following aspects should be considered within a postpartum player's

medical screening and will be discussed below: abdominal wall;

PFMs; perinatal breast changes, breastfeeding and risk of contact‐
related injury; body mass; nutritional requirements; hormonal con-

siderations and athlete identity and psychological considerations.

4.3 | Abdominal wall

As the uterus grows during pregnancy, the abdominal wall stretches,

lumbar flexion range of motion becomes limited (Conder et al., 2019)

and abdominal strength and endurance naturally reduces (Conder

et al., 2019; Deering et al., 2018). Following pregnancy, the abdom-

inal muscles have higher fatigability at 26 weeks postpartum (Deer-

ing et al., 2018) and potentially longer; however, this theory needs

further investigation. This means that regardless of delivery mode, all

postpartum players will present with reconditioning needs; however,

those who experience caesarean section (C‐section) delivery will

have further tissue healing considerations. Toward the end of preg-

nancy, the linea alba connective tissue joining the rectus abdominis

muscles in the midline will stretch increasing the inter‐recti distance

(IRD) (Mota et al., 2015). This tends to naturally reduce toward pre‐
pregnancy IRD in the first 8–12 weeks postpartum and changes can

continue beyond 6 months (Coldron et al., 2008; Mota et al., 2015).

However, approximately one third of postpartum women have dia-

stasis rectus abdominis (DRA) (Mota et al., 2015), referring to the

persistence of increased IRD beyond normative values (Tuominen

et al., 2022) and the risk of DRA is suggested to increase with C‐
section (Cardaillac et al., 2020; Fan et al., 2020; Turan et al., 2011).

DRA can negatively impact abdominal strength, abdominal comfort,

body image and quality of life (Fuentes Aparicio et al., 2021), and

therefore, screening and management in all postpartum players are

recommended.

Further to changes to the abdominal wall, support teams should

be cognisant of the risk of umbilical hernia (Henriksen et al., 2020)

or subcutaneous fat defect (Campanelli, 2021). A subcutaneous fat

defect may occur when the linea alba is thinned, attenuated and

somewhat ‘threadbare’ in appearance and pre‐peritoneal fat pro-

trudes through it (Plumb et al., 2021). Evaluating for such defects

(Donnelly, 2019; Reinpold et al., 2019) before returning to contact

rugby is important, as a small proportion of the abdominal wall

peritoneum and bowel is believed to only be covered by skin and

fascia, potentially exposing players to increased risk of injury or

complication. According to Gillard et al. (2018), IRD measurements

in postpartum women are wider when imaged in standing versus

lying. Therefore, in postpartum players presenting with midline

bulging or a lump, ultrasound imaging in both lying and standing

may be helpful to measure IRD and determine whether a defect is

present. Any suspected or identified abdominal wall defects should

be referred for surgical evaluation before return‐to‐sport. Regard-

less of the presence or absence of DRA, we believe that postpartum

rehabilitation programmes progressing abdominal load should

respect individual tissue healing timescales, especially following C‐
section or in the presence of abdominal wall defects. Understand-

ing of tissue healing timeframes in return‐to‐sport is contextualised

by the severity of tissue injury (Almadani et al., 2021; SantAnna

et al., 2022). For example, the healing of minor grazes and tears are

considered to take only a few days, whilst more significant partial or

full muscular and ligamentous tears can extend up to 62 days post

injury (Ekstrand et al., 2013).

4.4 | Pelvic floor muscles

Considerations for the PFMs when returning to rugby are discussed

briefly below. However, a comprehensive and related review of this

topic is discussed elsewhere within this Special Issue (Donnelly

et al., 2024). PFM function refers to the role of the PFMs and asso-

ciated connective tissues in continence (bladder and bowel), excretion

(bladder and bowel), pelvic organ support and sexual function (Don-

nelly et al., 2023). Compromise to any of these roles signifies PFD and

negatively impacts women's engagement in sport (Dakic et al., 2021;

Moore et al., 2021). Athletes demonstrate a higher prevalence of PFD

than the general population (Dakic et al., 2021; de Mattos Lourenco

et al., 2018; Donnelly et al., 2023; Giagio et al., 2021) and their risk

increases during transitional times such as pregnancy and postpartum

(Bø et al., 2020; NICE, 2019). This is supported by studies showing

that rugby players have a high prevalence of rugby‐related urinary

incontinence (McCarthy‐Ryan et al., 2024; Sandwith et al., 2021), with

postpartum players being particularly at risk (McCarthy‐Ryan

et al., 2024), and the tackle‐event (McCarthy‐Ryan et al., 2024;

Sandwith et al., 2021), running and jumping (McCarthy‐Ryan

et al., 2024) more readily provoking symptoms. However, rather

than PFD being attributed to a single or defined set of factors, it is

likely that combinations of whole‐system factors (e.g., anatomical,

physiological, genetic, lifestyle and reproductive) interact throughout

a woman's lifespan to influence their likelihood of experiencing

symptoms. This means that despite inciting events (e.g., childbirth
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and return‐to‐sport) some postpartum players may develop superior

PFM function during their earlier lifespan resulting in them never

experiencing sufficient deterioration to expose symptoms. Whereas,

other players may have a lower baseline of PFM function enabling

inciting events to predispose symptoms (DeLancey et al., 2008).

This highlights a role for early education and focused PFM training

for younger rugby players (e.g., adolescent) to limit the influence of

predisposing factors to PFD during later phases of life.

Screening for PFD is not commonplace and unfortunately, some

health and exercise professionals in high impact sports do not believe

it is necessary (Dakic et al., 2023). The pelvic floor health domain is

an important part of female‐specific injury and illness surveillance,

which may help to change these beliefs (Moore et al., 2024). In

support of this, we propose that screening and surveillance should be

an ongoing part of the postpartum return‐to‐sport process as players

are exposed to different activities and training loads. For example,

PFD may first present as postpartum players increase their exposure

to impact and exertion (McCarthy‐Ryan et al., 2024). Additionally,

the onset or worsening of stress urinary incontinence associated with

PFM fatigue (Thomaz et al., 2018) may only be exposed as training

demands and volume increase. Several validated PFD screening tools

exist [for example, the Australian Pelvic Floor Questionnaire

(Baessler et al., 2009) and the International Consultation on Incon-

tinence Questionnaire (ICIQ) (Avery et al., 2004)]. However, these

tools do not identify sports‐related symptoms. A recently developed

sports‐specific screening tool, the PFD SENTINEL (Giagio et al., 2023),

is currently undergoing validation testing. It includes risk profiling,

whereby certain factors (e.g., muscle damage associated with mode of

delivery) may increase a player's susceptibility to symptoms of PFD

depending on other individualised factors.

For postpartum players who have PFD, conservative rehabilita-

tion consisting of education and advice regarding PFM training

should be undertaken and where services allow, an assessment with a

specialist pelvic health physiotherapist should be sought (Donnelly

et al., 2023; NICE, 2021b). Some symptomatic postpartum players

may wish to continue training while they access PFM rehabilitation

(Christopher et al., 2022; Donnelly et al., 2023). In such circum-

stances, the player can be supported in their informed choice, and

pelvic health physiotherapists can guide them on their suitability for

supporting devices and adjuncts (e.g., urethral support devices and

pessaries) (Donnelly et al., 2023, 2024).

4.5 | Perinatal breast changes, breastfeeding and
risk of contact breast injury

During the perinatal period, women experience changes in breast

tissue composition (Faguy, 2015; Vandeweyer et al., 2002), increases

in breast density (Vashi et al., 2013), volume (Beesley and

TIFoGa, 2008; Cox et al., 1999; Vashi et al., 2013), vascularisation

(Beesley and TIFoGa, 2008) and sensitivity (Morris et al., 2017).

Postpartum women experience frequent breast size fluctuation

associated with milk production and removal (Costantakos

et al., 1982) and this continues until breastfeeding is ceased and post

lactation involution is initiated (Vashi et al., 2013). Given these

perinatal and lactogenesis‐specific changes, postpartum players

returning to rugby will likely experience increased breast motion and

associated exercise‐induced breast pain. Therefore, postpartum

players should be equipped with correctly fitting, comfortable and

supportive sports bras relative to their breast size and intensity of

exercise. Due to the frequent breast size fluctuation, breastfeeding

players may need different bra size options as well‐fitting, supportive

sports bras are also recommended to reduce the prevalence of

clogged ducts and mastitis (NICE CKS, 2022). The importance of

sufficient breast support and breast health education for all players is

discussed in greater detail by Wakefield‐Scurr and colleagues within

this Special Issue (Wakefield‐Scurr et al., 2024). Additionally, England

Rugby Football Union have produced a specific educational toolkit

focusing on breast health for players (England Rugby, 2023); how-

ever, evidence pertaining the efficacy of breast protection is needed.

The World Health Organisation recommends that infants be

exclusively breastfed for 6 months and continue being breastfed

beyond 2 years of age (World Health Organisation, 2023). As such,

postpartum players should be supported in their breastfeeding

choice and ability. Support includes considering the impact of return‐
to‐sport on the player and baby's breastfeeding routine. For example,

players may find expressing helpful to maintain training schedules

(Ekstrand et al., 2013) and relieve breast heaviness and discomfort

before training. Even with support, coaches should be aware that

athletes, including rugby players, may encounter breastfeeding dif-

ficulties (Davenport, Ray, et al., 2023). Breastfeeding is associated

with reduced maternal sleep hours (7 h per 24 h period) and more

time awake at night (Smith et al., 2021). Athletes have perceived such

sleep changes as negatively impacting their recovery from training

and competition (Giles et al., 2016). It is acknowledged that for all

postpartum players, sleep quantity and quality will likely be nega-

tively impacted by the needs of a newborn baby and this may extend

beyond the first postpartum year. For breastfeeding players, sleep

disturbance may be further heightened with all feeding needs falling

to them. Therefore, lactation status and sleep should be considered in

postpartum players with advice and support implemented as able.

Interventions to improve perceived sleep quality include sleep hy-

giene protocols, naps (Cunha et al., 2023) and mindfulness (Jones

et al., 2020); however, studies have not examined this in the context

of return‐to‐sport while breastfeeding. Importantly, a lack of

awareness and education surrounding breastfeeding and return‐to‐
sport has been reported by athletes (Giles et al., 2016) such that

access to lactation consultants and education to support breast-

feeding is recommended.

Lastly, consideration of the higher risk of contact‐related breast

injury associated with increased breast vasularisation, size and

sensitivity in breastfeeding players is also necessary (Moore et al.,

2024) including the potential negative impact to breastfeeding (Sircar

et al., 2010). If a contact breast injury occurs, health and exercise

professionals should adopt suitable treatment strategies for breast

injury management and consult with lactation and medical specialists

6 - DONNELLY ET AL.

 15367290, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ejsc.12144 by M

anchester M
etropolitan U

niversity, W
iley O

nline L
ibrary on [30/09/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



to support informed decision‐making regarding if and how to

continue breastfeeding (McGhee et al., 2023). Currently, in women's

rugby, breast injuries are under‐reported and there is also a lack of

current understanding of breastfeeding behavior amongst players.

Female‐specific injury surveillance systems should be implemented

to better understand the prevalence of breastfeeding, and the inci-

dence, severity and mechanisms of breast injury in women's rugby.

These data will allow effective policy and injury management stra-

tegies to be developed (Moore et al., 2023, 2024). Specifically, there

is a need for a breast injury care pathway in women's rugby

(Wakefield‐Scurr et al., 2023, 2024).

4.6 | Body mass

The baseline physique of women's rugby players differs across po-

sitions with backs being smaller and having a lower body mass and

percentage body fat than forwards (Escrivá et al., 2021; Scantlebury

et al., 2022). Healthy body mass gain (often referred to as gesta-

tional weight gain) during pregnancy ranges between 11 and 16 kg.

However, excessive increases in body mass during pregnancy can be

problematic. For example, higher maternal body mass index (BMI)

increases the risk of developing health conditions (e.g., gesta-

tional diabetes) (Rahnemaei et al., 2022). Additionally, not losing

pregnancy‐related increases in body mass within the first

6 months postpartum increases a woman's risk of obesity (Rooney

et al., 2002). This carries serious negative health consequences, such

as cardiovascular disease or musculoskeletal disorders (Cardaillac

et al., 2020), and may affect a player's ability to engage in or

continue training. For example, a higher BMI is found in players

sustaining breast‐related contact injuries and is a risk factor for

rugby‐related urinary incontinence (Donnelly et al., 2023). Health

and exercise professionals supporting perinatal rugby players should

be aware of the health implications associated with a high body

mass and the pressures felt by elite athletes to return to pre‐
pregnancy body composition (Davenport et al., 2022). Therefore,

helping postpartum players to achieve a healthy body mass that is

appropriate for their playing position must be undertaken in a

supportive, evidence‐informed, safe manner by appropriately quali-

fied professionals and, where possible, within a multidisciplinary

approach (e.g., sports medicine consultant, sports dietician, strength

and conditioning coach).

4.7 | Nutritional requirements

No specific research has been identified informing the nutritional

needs of postpartum rugby players. It is acknowledged that various

factors will be relevant to the postpartum player's nutritional needs

including body mass, the degree of tissue trauma during childbirth,

sleep quality and breastfeeding status. A balanced diet that offers

adequate fueling to promote tissue healing, support hypertrophic

gains and meet the energy demands for postpartum players to

return‐to‐sport is essential. Calorific demands of breastfeeding

should be factored into player fueling to ensure that an energy deficit

and subsequent predisposition to problematic low energy availability

do not present (Deering et al., 2023; Mountjoy et al., 2018; World

Rugby, 2024). Additionally, awareness of the impact that return‐to‐
sport may have on the demand for a breastfeeding player's fluid

intake should be highlighted with objective insights including the

baby's weight trajectory and the player's surveillance of their own

perceived thirst and frequency, volume and concentration of urine

output serving as potential indicators of adequate fluid intake (Per-

rier et al., 2016; Tucker et al., 2020). More recently, research into the

impact of exercise on female fertility has emerged. A recent mini‐
review by Mussawar et al. (2023) highlighted that even healthy

women trying to conceive could experience negative consequences

to fertility (e.g., anovulation and luteal phase defect) related to reg-

ular, vigorous exercise and insufficient calorie intake. Players trying

to conceive may be encouraged to increase their calorie intake on

training days. Where possible, individual player nutritional needs

should be guided by a suitably qualified professional (e.g., sports

dietitian). For example, iron status is an important consideration for

the health of rugby players and potentially at risk subgroups (e.g.,

pregnant and lactating) should be screened for iron deficiency at

regular intervals. Those with signs or symptoms of iron deficiency

should be investigated and addressed accordingly through increased

dietary and supplementary iron intake (Kuwabara et al., 2022; World

Health Organization, 2016).

4.8 | Hormonal considerations

During pregnancy ovarian steroid hormone levels increase to

supraphysiological levels; meaning that estrogen and progesterone

are approximately 73 and 9 times higher, respectively, at term than

during the menstrual cycle (Elliott‐Sale and Hackney, 2023). These

hormones are known to have non‐reproductive functions (e.g., sub-

strate utilisation) (Hackney, 2021) and therefore, may influence

athletic performance. To date, no studies have investigated the

direct effects of increasing estrogen and progesterone levels expe-

rienced during pregnancy on rugby performance, which limits our

ability to determine if female rugby players will be directly influenced

(i.e., athletic function and capacity) by reproductive hormonal

changes during pregnancy. In addition, as estrogen and progesterone

levels decline rapidly following childbirth, with some women expe-

riencing lactational amenorrhoea (Calik‐Ksepka et al., 2022), the

postpartum changes in ovarian steroid hormone levels on rugby

training and performance also warrant investigation. Monitoring the

return of menstruation should be undertaken in all players (Mount-

joy et al., 2023), particularly those experiencing lactational amenor-

rhea (Deering et al., 2023). Lastly, we suggest that consideration be
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given to postpartum bone health given the contact nature of rugby

and the possibility of bone stress injuries in postpartum athletes

(Kimber et al., 2021). Monitoring estrogen levels and bone charac-

teristics during the 12–24 months following childbirth (noting that

the World Health Organisation recommends women to breastfeed

beyond two years postpartum (World Health Organisation, 2023))

and appropriately reviewing and managing players who experience

bony stress injury following return‐to‐sport is recommended.

4.9 | Athlete identity and psychological
considerations

Transitioning into and beyond pregnancy requires a player to adapt

to a changing body, identity and lifestyle (Table 2). The psychology of

return‐to‐sport after injury is a crucial part of the return‐to‐sport

process (Ardern et al., 2016) and female athletes have unique

stressors and responses to injury (van Niekerk et al., 2023), which

may also apply to postpartum return‐to‐sport (e.g., body image and

sport inequities). Similarly, the psychological impact of ceasing con-

tact training during pregnancy and the uncertainty of if, when and

how they will return‐to‐sport postpartum should be considered. Al-

terations in a player's athletic and physical identity may occur due to

the perinatal physical and physiological changes and associated

performance reductions (Davenport, Ray, et al., 2023; Massey

et al., 2022). Additionally, support teams should be vigilant to the risk

that women have of experiencing perinatal mental health challenges

such as postpartum depression—up to 40% in some regions of the

world (e.g., South Africa) (Wang et al., 2021). Moreover, the experi-

ence of childbirth can cause distressing emotions, leading to short‐
and long‐term negative impacts on their overall well‐being (Lein-

weber et al., 2022). This psychological experience, referred to as

‘birth trauma,’ is reported in up to 20%–68% of postpartum women

(Sun et al., 2022) and can incur ongoing adverse effects including

persistent pain, catastrophising and compromised mental health

(Leinweber et al., 2022; Shorey et al., 2022).

Few sports psychological concepts have been investigated in

the postpartum population. Fear of movement (kinesiophobia) is an

excessive, irrational and debilitating fear of carrying out a physical

movement due to feeling vulnerable to a painful injury or re‐injury

(Kvist et al., 2022). When kinesiophobia is experienced by perinatal

women, it can reduce the odds of returning to running postpartum

(Moore et al., 2021), which will likely have implications for

returning to rugby. It is recommended that health and exercise

professionals screen postpartum players for perinatal mental

health and/or fear avoidance behavior and signpost to specialist

services as appropriate (e.g., general practitioner and clinical

psychologist).

TAB L E 2 Rugby player changes and demands during the transition into motherhood.

Type Possible changes and demands

Physical and physiological (body) � Generalised deconditioning
� Abdominal wall changes (lengthening, loading and trauma)
� Pelvic floor changes (lengthening, loading and trauma)
� Increased body mass
� Lactation and breast size fluctuation
� Hormonal fluctuation
� Nutritional requirements
� Menstrual changes (cessation during pregnancy, return depending on individual factors

e.g., lactation, problematic low energy availability and contraception)

Identity and psychological � Mother
� Mother‐athlete
� Perception as an athlete
� Family/relationships dynamic
� Occupational identity
� Shift in priorities
� Mood alterations
� Perinatal mental health

Lifestyle and societal � Disrupted and reduced levels of sleep
� Disrupted routine
� Altered eating habits
� Reduced self‐care
� Initiating and maintaining breastfeeding
� Higher cost of living
� Social disruption
� Social support from friends, family and rugby club
� Parental responsibility and demand
� Occupational responsibility and demands
� Pressure to return to rugby from external sources (e.g. sponsors, rugby club, coaches

and financial)

8 - DONNELLY ET AL.

 15367290, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ejsc.12144 by M

anchester M
etropolitan U

niversity, W
iley O

nline L
ibrary on [30/09/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



5 | JOINING TEAM TRAINING

Allowing players to interact with teammates and coaches can be

beneficial during injury rehabilitation (Johnson et al., 2016), and the

benefits are likely to apply to the transition into motherhood

(Davenport et al., 2022, 2023b). For postpartum players looking to

join team training before being ready for full contact activity (e.g.,

review, recondition restore phases of the 6 Rs), this can be facilitated in

several ways. Where available, players can be involved in video

analysis sessions during early postpartum rehabilitation. Additionally,

players can engage in some non‐contact training activities before

being able to perform all non‐contact movements (e.g., being a ball

feeder) or participating in modified team gym sessions. Players can

then progress toward greater involvement as their rehabilitation

progresses. Furthermore, recently published expert consensus on

returning to running postpartum suggests that asymptomatic players

may be able to re‐engage in running activities following a minimum

recovery time of 3–6 weeks postpartum (Christopher et al., 2023).

Coaches are encouraged to work with the player and health and

exercise professionals to facilitate team inclusion.

6 | RETURN TO CONTACT AND TACKLE
TRAINING

A key component of rugby training is player‐to‐player contact,

particularly tackling. The physical, psychological, tactical and tech-

nical ability to engage safely and effectively in the tackle is primarily

developed during training (Dane, Foley, & Wilson, 2023). Given the

frequency of match tackle events and the high risk of injury, it is

important that postpartum players are sufficiently prepared to

perform the tackle safely and effectively in training and matches

(Starling et al., 2023; West et al., 2021). Players must demonstrate

physical and psychological readiness to begin contact training

following a period of avoiding contact participation while pregnant

and early postpartum. In some cases, the time avoiding contact

training may be longer than one of the most severe rugby injuries

(e.g., anterior cruciate ligament reconstructions, ACLR) (Gokeler

et al., 2022). Unlike established ACLR rehabilitation, postpartum

rehabilitation research is scarce and there is limited evidence to

inform postpartum return‐to‐sport. Using principles from the tackle

skill training framework and return‐to‐sport following injury frame-

works, the return to contact and tackle training should progress from

a controlled modified environment to uncontrolled full engagement

(Geldenhuys et al., 2022; Hendricks et al., 2018; Taberner

et al., 2020). Contact skill retraining should evaluate psychological

well‐being alongside wider technical, tactical and physical consider-

ations and be adaptable to complex individual player needs (e.g.,

playing position, learning preferences, playing experience and

training ages) (Dane, Foley, Hendricks, & Wilson, 2023; Stodter &

Dane, 2024). Players should first be exposed to ‘simple’ controlled

movements before transitioning to ‘complex’ uncontrolled move-

ments (Buckthorpe et al., 2019; Myer et al., 2006) gradually

undertaking activities that increase intra‐abdominal pressure (Shaw

et al., 2014). An example progression for engaging with front‐on

tackles would begin with static tackle profile positions before add-

ing resistance, movement tracking (contact proficiency) and pro-

gressing from one‐on‐one scenarios to small‐sided live contact games

with tackling under fatigue (contact capacity) (Hendricks et al., 2018).

Affording additional time for contact skill training, video feedback

and player engagement in decision‐making are key factors for

building a player's confidence in the return‐to‐contact process (Dane,

Foley, Hendricks, & Wilson, 2023). Although not specific to the

postpartum player, ‘contact confident’ is an evidence‐informed, freely

available online coaching resource that includes training activities

designed to promote physical competence, confidence and safety in

the contact area in women's rugby (World Rugby, 2022). Specific

considerations for contact and tackle training in women's rugby are

discussed in greater detail by Stodter and Dane (2024), and detailed

information for progression toward contact training are covered in

World Rugby's postpartum guidelines (World Rugby, 2024).

7 | EVALUATING AND MONITORING PLAYER
LOAD TOLERANCE AND WORKLOAD

Load tolerance refers to the ability of tissue to withstand a load

without damage (Cook & Docking, 2015) and represents an important

part of determining a postpartum rugby player's readiness for return‐
to‐sport. Evaluating a postpartum player's ability to perform strength

and conditioning exercises and rugby‐specific activities should occur

at each stage of rehabilitation (Donnelly et al., 2024; World

Rugby, 2024). Objective testing is recommended to make informed

decisions about return‐to‐sport progression following injury (Ardern

et al., 2016) and a similar approach can be applied when evaluating

return‐to‐sport postpartum. There is limited evidence to support what

objective tests to use to inform return‐to‐sport with several load and

impact tests clinically proposed for return‐to‐running strength and

endurance evaluation (Deering et al., 2024; Goom et al., 2024). In the

context of rugby, neck, shoulder and lower limb strength are consid-

ered key contributors to proficient tackle technique (Meintjes

et al., 2021; Speranza et al., 2017) and should be assessed given the

likelihood for generalised deconditioning in postpartum players. If pre‐
pregnancy data are available for strength assessments, these can be

used to benchmark against as a player progresses through their

rehabilitation. Example criteria for evaluating load tolerance of a

postpartum player in the recondition phase (approximately 6–14 weeks

postpartum) has been adapted from the World Rugby Postpartum

guidelines (World Rugby, 2024) and is shown in Table 3.

Evaluation should consider internal (the player's individual ability

to tolerate load e.g. postpartum PFM strength and endurance) and

external (e.g., number of tackle events) load. Sudden spikes in training

load may increase the risk of injury (Blanch et al., 2016) and consid-

eration should also be given to a player's non‐rugby life, female‐
specific and environmental factors (e.g., sleep deprivation, lactation,

fear of movement and body image) (Christopher et al., 2023; Deering
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et al., 2023, 2024; Donnelly, Brockwell, et al., 2022; van Niekerk

et al., 2023). The identification of poor load tolerance suggests the

need to modify or regress training. Progression of postpartum players

who present with symptoms, such as urinary incontinence, should be

reasoned in terms of their risk to proceeding with return‐to‐sport in

the context of a whole‐systems approach (Donnelly, Brockwell,

et al., 2022). Therefore, decision‐making will be player specific and

informed by what is best for their overall well‐being. In the absence of

robust research to inform practice, it is currently proposed that

players who tolerate rugby load and contact training consistently for

3 weeks and are at least 16 weeks postpartum (World Rugby, 2024)

can progress toward matches and performance, signifying the return

and refine stages of the 6 Rs framework (Donnelly, Moore, et al., 2022).

The refine stage aligns with established return‐to‐sport injury frame-

works (Ardern et al., 2016; Gledhill et al., 2022) by promoting a phase

of individual player monitoring and testing that focuses beyond

rehabilitation (Draovitch et al., 2022).

8 | RECOMMENDATIONS FOR FUTURE
RESEARCH, POLICY DEVELOPMENT AND
SURVEILLANCE

Governing bodies and clubs are encouraged to engage with players,

coaches, health professionals and academics to develop appropriate

policy, guidance and surveillance systems to continue the advance-

ment of player welfare in women's rugby. Policy should provide

cultural, financial and medical support to postpartum players as they

navigate the challenges of being a mother‐athlete. A shift toward

advancing player welfare in the women's game has led to the recently

established maternity, pregnant parent and adoption leave policy for

contracted England rugby women's players (England Rugby, 2023)

and World Rugby's Return to Rugby Postpartum Guidelines (World

Rugby, 2024). They aim to facilitate equity across the globe for

postpartum players in terms of guidance and recommendations, but

further equity work is needed on other aspects of the women's game

(see Non's Special Edition paper Non et al., 2024). Additionally, to

enable players to make informed choices surrounding family plan-

ning, education on fertility, understanding signs that may indicate a

pregnancy and awareness around returning to fertility postpartum

are encouraged.

Importantly, policy, guidance and surveillance may need to differ

based on available resources. For example, the support structures for

postpartum players should be considered when determining training

activities (e.g., what they can undertake), training times (e.g., childcare

provision) and venues (e.g., pram accessibility and breastfeeding,

changing and toilet facilities). Moreover, better support provisions for

childcare are necessary in women's rugby to enable female athlete

development and retention within sport. This is particularly pertinent

in the professional game where rugby constitutes a postpartum

players career. Injury and illness surveillance during the postpartum

period has been highlighted within different sections of this review

and can be adapted to suit the resources available by applying

different injury definitions and reporting procedures (Brown

et al., 2019). Such surveillance should include female athlete health

domains (Moore et al., 2023), and, where possible, non‐time‐loss

health problems (Table 4) (Moore et al., 2023, 2024; World

Rugby, 2024). See Moore and colleagues in this Special Edition (Moore

et al., 2024). Fundamentally, welfare and long‐term player health

should go beyond player surveillance with a need to focus on access to

TAB L E 3 Example load tolerance testing criteria for the recondition phase (6–14 weeks) of return to rugby postpartuma.

Pelvic floor Strengthening Conditioning Skills Progression milestones

Ability to do pelvic floor

exercises in standing to include:

� 8–12 reps of max voluntary

contractions building up

toward 10 s holds
� 60 s submaximal 30%–50%

contraction
� Repeat 1–2 times a week
� Integrate strategies to sup-

port pelvic floor strength

training and plyometrics in

symptomatic players
� Access to repeat pelvic floor

assessment at 8–10 weeks for

more individual progression

Tolerate addition of

progressive weight to

exercises in all planes

Rugby position specific

exercises

� Symptom free toleration of

non‐impact conditioning as

symptoms and comfort allow

(e.g. bike, cross‐trainer and

swimming)
� Progress plyometric exercises

from horizontal movements

to vertical movements
� Progress running by

increasing vertical load.

Running volume should grad-

ually increase within each

progression. Example running

progressions:
� Incline/anti‐gravity/stairs
� Straight line
� Increased velocity
� Change of direction, accel-

eration and deceleration

drills

Tolerate skill

progression from

static to walking to

jogging

Begin position spe-

cific non‐contact

skills progressions

No symptoms of pelvic floor

dysfunction during strength

progressions, plyometrics or

running

Pain free during running

No onset of breast pain with

return to impact exercise

Lower limb strength markers

within 85% of baseline (if pre‐
pregnancy data available)

Single leg lower limb muscle

endurance between 20 and 30

repetitions (e.g. hamstring

bridge, calf raise and body

weight squat)

aAdapted from World Rugby's Return to Rugby Union Postpartum Guidelines (World Rugby, 2024).
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education and support across the player lifespan and levels of play

(e.g., from girls and community to the elite women's game) alongside

player involvement in decision‐making and collaboration throughout

the process (Gledhill et al., 2022). Applied to this context, it is pro-

posed that such approach may improve women's rugby development,

performance and retention. It also serves to educate others involved

in the women's game (match officials, coaches, fans and family mem-

bers) regarding key aspects of women's holistic wellbeing.

High‐quality research across several areas is needed to enable

evidence to inform policy and guidance in women's rugby. Unfortu-

nately, the current body of rugby research predominantly focuses on

males. A Delphi consensus (Heyward et al., 2022) identified three

priority research areas in women's rugby: injury, female health and

physical performance. While these priorities encompass the entirety

of the women's game and the consensus cohort had limited player

representation, they may be applied to the postpartum period. Injuries

during and pain following, return‐to‐sport postpartum have been re-

ported (Kimber et al., 2021; Moore et al., 2021). Understanding the

incidence and risk factors of injury during this time would be beneficial

to inform progressions during postpartum return‐to‐sport. Female

health covers a myriad of considerations, and research is needed to

improve knowledge relating to several focuses outlined in Table 4.

Undertaking female‐specific perinatal rugby research across injury,

health and physical performance, including consideration for preven-

tative approaches, will ensure future policies and guidance can be

grounded by rugby‐specific evidence. Finally, there is a need to eval-

uate postpartum specific return‐to‐sport frameworks, and this is likely

to be best executed within specific sports. Drawing from the findings

of an injury prevention program evaluation in women's elite football

(Bruder et al., 2024), implementing and testing return‐to‐sport post-

partum protocols should include key stakeholders at multiple

ecological levels (e.g., organisation, coaches and athletes).

TAB L E 4 Recommendations for policy development, surveillance, and future research for female return to rugby.

Recommendation Justification/specific examples

Policy should be created for pregnancy, maternity and adoption leave To ensure female players can make an informed decision regarding playing

careers and family

Guidance on return to rugby postpartum To provide guidance to all rugby clubs on how to support postpartum players

to safely return to rugby. Such guidance should include:

1) Minimising deconditioning during pregnancy and planning for postpartum

return to sport (education and early postpartum recovery planning)

2) Access to medical and or pelvic health physiotherapy review 6–8 weeks

postpartum

3) A phased return to rugby underpinned by an appropriate return to sport

framework (e.g. the 6 Rs)

4) Acknowledgment of the need for a multi‐disciplinary healthcare team

5) Screening of the pelvic floor muscles, abdominal wall and signs and

symptoms of pelvic floor dysfunction

6) Screening of whole‐body strength and musculoskeletal pain

7) Whole‐system considerations (e.g. a biopsychosocial approach)

8) Practical and flexible measures in place to support postpartum return to

sport (e.g. access to breastfeeding/expressing space and training time)

Female‐specific injury and illness surveillance systems (Moore

et al., 2023)

To better inform injury prevention strategies in women's rugby female

athlete, health domains should be included and non‐time‐loss health

problems recorded (e.g. DRA, symptoms of PFD, breast injuries, pain, whole‐
body strength and mental health). For full list of recommendations see Moore

et al. (Moore et al., 2024) in this special issue.

Research on injury, female health and physical performance with a

perinatal focus

Perinatal‐specific research is essential for evidence‐informed policy and

guidance. Examples for future research that can be undertaken across all

codes and levels of rugby include:

1) Proactive approaches to postpartum return‐to‐sport

2) The recovery of the pelvic floor muscles in rugby players

3) Determining the prevalence of breastfeeding and associated breast health

problems (including incidence, severity and mechanisms of contact

induced trauma)

4) Examining the forces the breasts are exposed to in rugby

5) Quantify the level of deconditioning and identify most effective recon-

ditioning intervention(s)

6) Nutritional needs of female rugby players

Abbreviations: DRA, diastasis rectus abdominis; PFD, pelvic floor dysfunction.
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9 | CONCLUSION

A whole‐systems, biopsychosocial approach following an evidence

informed return‐to‐sport framework is advocated when rehabilitating

postpartum rugby players to return‐to‐sport. We have outlined

several considerations that are specific to the perinatal player and

encourage health and exercise professionals working in women's

rugby to devise postpartum‐specific rehabilitation protocols and re-

sources with these in mind. Recommendations made within this review

can serve as the foundation for such protocols, resources and support

provided to postpartum rugby players in their return‐to‐sport.
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