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Abstract 

BACKGROUND: Postpartum low back pain (PP-LBP) commonly affects women after 

childbirth due to core muscle weakness, hormonal changes, and altered biomechanics. It 

significantly impacts daily functioning and quality of life. Core Stability Exercises (CSE) have 

been widely used in postpartum rehabilitation, yet their overall effectiveness in managing PP-

LBP has not been systematically evaluated. This systematic review aimed to evaluate the 

effectiveness of core stability exercises, either as a standalone approach or combined with other 

physiotherapy interventions in reducing pain, improving function and enhancing quality of life 

among postpartum women with low back pain. 

METHODS: This PRISMA-guided systematic review searched PubMed, Scopus, 

ScienceDirect, and Google Scholar. Randomized controlled trials and quasi experimental 

studies published in English between 2004 to 2024 that included postpartum women (≥18 

years) with low back pain, accessing CSE interventions with outcomes on pain, functional 

disability and quality of life. Risk of bias was assessed using the Cochrane ROB-2 tool for 

RCTs and ROBIN-1 tool for quasi experimental studies. 

RESULTS: 950 records identified initially, 18 studies met inclusion criteria, including 13 

RCTs and 5 quasi experimental studies with total of 772 postpartum women aged 18 to 45 years 

were included. Sample size ranged from 16 to 80 participants per study. Most studies showed 

significant reductions in pain and disability following CSE interventions. Protocols ranging 

from 4 to 8 weeks with 3 sessions/week were most common. A combined approach (e.g. 

postural correction, pelvic floor exercises, and electrotherapy) showed greater improvements 

in all outcomes. Quality of life was not directly assessed in the included studies, making it 

difficult to evaluate the impact of CSEs on this outcome. Supervised and combined intervention 

strategies appear to yield better results. Risk of bias was generally moderate; most RCTs were 

rated as “some concern”, and quasi-experimental studies showed a “serious” risk of bias. Some 

studies also reported secondary benefits in core strength, pelvic floor function, inter-recti 

distance and urinary incontinence.  

CONCLUSION: CSEs are effective in managing PP-LBP and improving functional status 

particularly when delivered in supervised or combined formats. These findings support the 

integration of CSE into postpartum rehabilitation. Furthermore, high-quality studies with 



 
 

longer follow-up and direct quality of life assessment are needed to provide more 

comprehensive evidence for clinical practice. 

KEYWORDS: Core Stability Exercises, Postpartum Low Back Pain, Physiotherapy 

Interventions, Rehabilitation, Pain Management, Pelvic Floor Muscles, Functional Outcomes. 
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1. Background 

1.1 Global Burden of Low Back Pain 

Musculoskeletal pain, specifically Low Back Pain (LBP) is one of the most common problems 

treated by physiotherapists worldwide (Madzivhandila et al., 2024). LBP affects approximately 

80% of people at some stage in their lives (Wang et al., 2012) and is the second most common 

reason for medical treatment. It is a health condition that has significant physical, 

psychological, and economic impacts on both individuals and society (Nawshin & Sanam, 

2024). LBP is defined as pain and discomfort located between twelve ribs and gluteal fold 

(Miladi et al., 2023). Globally, it is more prevalent in women than men, with around 70% of 

women experiencing it during their lifetime (Alam et al., 2021). It is recognised as a public 

health concern with increasing rates of disabling episodes over time (Kulie et al., 2010). 

1.2 Lumbopelvic Pain and Prevalence 

Lumbopelvic Pain (LPP) refers to pain in areas of lower back, anterior pelvis, posterior pelvis 

or any combination of these locations. In some cases, during postpartum (PP) period, women 

experience pain in the lower back and pelvic region collectively defined as LPP. These two 

conditions often coexist with varying prevalence rate among a pregnant and postnatal woman 

(Tseng et al., 2015). Pelvic Girdle Pain (PGP) is typically more common and intense during 

pregnancy whereas LBP is more intense and common in PP period (Corso et al., 2016). A 

systematic review indicates that 44% of pregnant women and 25% of women in early PP period 

experience LBP or PGP (Tøndel et al., 2015). In Sweden, a study found out that one in three 

women who had recently given birth still experience LPP 3 months PP (Gutke et al., 2011). 

The pain tends to decrease over PP period in women with a history of LBP during pregnancy 

and women who experience LBP or PGP at 3 months PP were found to be at higher risk for 

persistent or chronic LBP. Out of these women, only 6% recover within 6 to 18 months after 

giving birth (Corso et al., 2016). 
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Figure 1: Representation of LBP & PGP pain locations 

The biomechanical and anatomical interdependency and complexity of the lumbar spine and 

pelvic girdle often leads to an overlap of symptoms, making it difficult to clinically differentiate 

between LBP and PGP in PP women (Wu et al., 2014; Vleeming et al., 2008). While both 

conditions often coexist and present with similar pain patterns in the lumbopelvic region, 

ideally, they have distinct entities. PGP is typically associated with instability of pelvic joint, 

specifically the sacroiliac joint, and pain is localized between posterior iliac crest and gluteal 

fold. It generally radiates to the posterior thigh, typically worsen with activities like walking 

and stair climbing. On the other hand, LBP is generally centred in the lumbar region and is 

characterized by less movement specific discomfort. It usually exaggerated by prolonged 

sitting and standing (Bergstrom et al., 2016; Vleeming et al., 2008). A study by Dunn et al. 

(2019) found that many women experience pain in multiple regions during pregnancy, further 

addresses the complexity of pain presentation in this population. Due to the crucial function of 

core muscles in stabilizing the lumbopelvic region, weakness and dysfunction in these muscles 

are recognised as a major contributing factor to persistent pain. Therefore, interventions 

focusing on core stability are increasingly emphasized as a mean to manage LBP effectively 

(Kanakaris et al., 2011). A deeper understanding of how LBP, PGP and LPP are connected 

strengthens the need to study how well CSEs work for PP women (Davenport et al., 2019). 
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Figure 2: Relationship between LBP, PGP & LPP 

1.3 Postpartum LBP and Prevalence 

PP refers to the period of 7-8 weeks after giving birth, although some definitions extend this 

period up to two years (Cleveland Clinic, 2024, Alam et al., 2021). Postnatal period is an 

alternative term used to describe PP period (Nawshin & Sanam, 2024). The World Health 

Organization (WHO) described the postnatal period as the most critical yet neglected phase in 

the lives of mother and babies (Kale & Pathan, 2019). Postpartum Low Back Pain (PP-LBP) is 

defined as axial or para sagittal discomfort or pain in lower lumbar region (Joshi & Parikh, 

2016). It is characterized as back pain that begins during pregnancy or within three weeks of 

delivery and persists for up to three months PP (Ghavipanje et al., 2021).  

LBP is a common musculoskeletal condition during pregnancy, with an estimated prevalence 

of 30% to 78%; whereas PP-LBP is estimated at prevalence of 68% of women who experience 

back pain during pregnancy (Long et al., 2020; Kumar et al., 2015). For instance, 59.1% of 

pregnant women had LBP at the time of delivery and 43.2% had LBP 6 months PP (Joshi & 

Parikh, 2016). Moreover, nearly 25% of them continue to suffer LBP up to 3 years after 

delivery. A long-term follow-up study reported that 10% of women may continue to experience 

pregnancy-related LBP for up to 11 years after childbirth (Miladi et al., 2023).  

Moreover, women who experience back pain during pregnancy have an increased risk of back 

pain in a subsequent pregnancy (Oh et al.,2007). Overall, LBP is a prevalent issue among 

women of childbearing age, whether pregnant, postpartum, or neither (Joshi & Parikh, 2016). 
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1.4 Impacts of Postpartum Low Back Pain 

PP-LBP has been associated with considerable perceived disability in movement related 

activities (Mogren, 2008). When considering all types of non-specific LBP together, about 33% 

of PP women had some LBP within 3 months after delivery and 40% reported moderate to 

severe disability (Ghavipanje et al., 2021). The PP period is a transition phase that has a 

decisive effect on a mother's physical and mental health (Pawar et al., 2018). Pregnancy-related 

LBP is one of the most common causes of sick leave during pregnancy and PP (Teymuri et al., 

2018). As a result, socioeconomic loss occurs because of work absenteeism (Ehsani et al., 

2019). Among postnatal women, persistent back pain leads to sleep problem, depression, 

fatigue, anxiety and walking difficulties (Safyeldeen et al., 2024). This pain can be really 

debilitating to the mother, affecting activities of daily living such as caring for her newborn 

and inability to do activities that involve carrying or lifting (Saleh et al., 2019). Additionally, 

those with persistent pain usually gain more weight compared to those without pain. It showed 

less PP weight loss result in excessive strain on the lumbar spine, prolonging pain and causing 

functional impairment (Nawshin & Sanam, 2024). Moreover, prevalence of depressive 

symptoms was three times higher in women with persistent LBP 3 months PP than in women 

without persistent pain after delivery (Gutke et al., 2011). Studies found out that a significant 

portion of women who report back pain during their pregnancies continue to experience 

reoccurring back pain which have negative impacts on women's overall health and Quality of 

Life (QOL) (Zhang et al., 2023). 

1.5 Causes 

Although LBP in PP is the most common complication of pregnancy, the aetiology is still 

unknown and remains theoretical (Morgen, 2008; Joshi & Parikh, 2016). The incidence of 

postnatal LBP has been shown to range from 21% to 82% during the first year after delivery. 

LBP is considered as chronic if it continues for 3 months or more. Most back pain is classified 

as non-specific mechanical LBP, where no recognizable pathology can be attributed (Bennett, 

2014). Three mechanisms are considered to be the main reason for PP-LBP development, 

which includes biomechanical factors, musculoskeletal factors and hormonal factors. (Joshi & 

Parikh, 2016). Pregnancy is accompanied by weight gain, muscular redistribution, ligamentous 

relaxation and change in the centre of gravity. These are recognized as contributing factors in 

the development of chronic back pain in women after childbirth (Zhang et al., 2023). 
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As the uterus expands, the abdomen stretches, and the back muscle shortens (Pawar et al., 

2018). These muscles lose endurance due to pregnancy, which leads to weakening of core 

muscles (abdominal, gluteal and pelvic floor), which reduce spine and pelvic stability (Kumar 

et al., 2015; Pawar et al., 2018). Lumbopelvic instability is defined as the inability of the 

supporting structures of the trunk to maintain the optimum position of spine and pelvic girdle 

(Kale & Pathan 2019). Mechanical factors for instance, weight increase as the pregnancy 

progresses, exaggerated lumbar lordosis, excess pressure over the spine and a resultant LBP. 

Abdominal muscles also got stretched beyond their normal limits leading to decreased 

efficiency in force generation (Mahmond et al., 2022; Teymuri et al., 2018). 

Simultaneously, growing foetus shift the body's centre of gravity anteriorly, results in 

increasing lumber lordosis and thoracic kyphosis that exerts extra load on the lumbar spine. 

This can affect functional efficiency of the multifidus (MF) muscle (Teymuri et al., 2018). 

Lumbar local stabilizing muscle inhibition is one of the most common causes of biomechanical 

LBP (Khorasani et al., 2020). The imbalance in core muscle activation or improper activation 

of the pelvic floor and MF muscle can compromise spinal stability and contribute to LBP 

(Kumar et al., 2015; Nayab et al., 2021; Teymuri et al., 2018). Dysfunction of local stabilizing 

muscles particularly the Transverse Abdominis (TrA) and MF has been implicated in 

development of lumbopelvic instability and chronic LBP (Hodges & Richardson, 1996). This 

can lead to decreased spinal stability and increased risk of PP-LBP. During full term normal 

delivery, the muscle undergoes significant stretching, straining and overuse, along with 

postural changes affecting the abdominal and lower back muscles. All this can contribute to 

direct muscle strain and leads to the development of PP-LBP (Chaudry et al., 2013; Gadre et 

al., 2022). In rare cases, such as forceps delivery leads to coccyx fracture, this can directly 

cause pain and contribute to PP-LBP (Chaudry et al., 2013). 

During pregnancy, hormonal changes caused by relaxin, progesterone and oestrogen combine 

with uterine growth cause global relaxation of the muscles, mainly the rectus abdominis and 

the ligaments. PP women have hormonally influenced hypermobility of joints leads to laxity 

and pain (Khorasani et al., 2020; Pawar et al., 2018; Kale & Pathan et al., 2019).  However, the 

same studies suggest that joint problems after childbirth are more likely due to birth trauma. 

As addressed in a study by Kumar et al. (2015), childbirth can cause direct trauma to the 

abdominal and pelvic floor muscles leading to instability, not relaxin. Multiple pregnancies 

may increase relaxin level and the risk of joint looseness (Benette, 2014).   
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Moreover, pelvic floor muscles endurance time decreases in patient with pregnancy-related 

LBP. As the growing uterus pushes pelvic organs downwards and exert strain on pelvic floor 

muscles (Teymuri et al., 2018). Pelvic floor muscles help support the spine, posture, and 

breathing, that often become weak after childbirth. These muscles work closely with TrA and 

diaphragm to stabilize core. When this system is not functioning well, it can contribute to 

persistent LBP in PP women (Hodges et al.,2007). Loosening of pelvic musculature and 

changes in symphysis pubis as pregnancy proceeds. This laxity in pelvic musculature and joint 

is also one of the causes of LBP (Nayab et al., 2021). Delivery itself changes the pelvic floor 

supportive system. These changes can impair pelvic floor muscle function and load transferring 

in lumbopelvic area and leads to development of LBP (Nayab et al., 2021; Teymuri et al., 2018). 

1.6 Diastasis Recti Abdominis 

Diastasis Recti Abdominis (DRA) is relatively common and causes a negative impact on 

women's health during and after pregnancy. It leads to complications like LBP and pelvic 

instability as it alters trunk mechanics and impairs pelvic stability. (Thabet & Alshehri, 2019). 

It usually occurs when the inter-recti distance becomes more than 2 cm at one or more of the 

naval levels (either upper or lower point of navel) (Lee et al., 2023).  DRA is described as the 

segregation along Linea Alba of two muscle bellies of rectus abdominus. (Naseem et al., 2022). 

DRA often occurs if abdominal muscles are weak, not able to provide sufficient support during 

pelvic floor contractions which leads to weakness of pelvic floor muscles. It results into 

reduced core stability and leads to pelvic floor dysfunction (Rai & Subramanian, 2023). Both 

contributes to LBP after delivery. 

Physical changes during pregnancy such as breast enlargement, uterus expands significantly, 

that pushes diaphragm upward and reduces thoracic space. Hormonal influences such as 

relaxin, soften ligaments and increase joint flexibility; these adaptations enlarge pelvic cavity 

to ease the delivery (Lee et al., 2023).  Increased abdominal pressure during pregnancy is the 

most common factor that affect 60% of women at 6 months of PP (Saleem et al., 2021).  

Moreover, changes in the centre of gravity and lumbar hyperlordosis also occur during that 

period. All these factors put mechanical stress from growing foetus leads to DRA which begin 

around 14 weeks of pregnancy and peak in the third trimester (Lee et al., 2023). The prevalence 

of DRA is 66% to 100% in women in the final trimester during pregnancy. After delivery up to 

53% of women have DRA within 24 hours of PP (Sakoura et al., 2024; Saleem et al., 2021). 

While natural recovery occurs within 8 weeks of PP in some women, some studies suggested 
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that by 6 months PP only 60.7% recovers. Some may not fully recover even after 1 year; 36% 

women still have DRA (Lee et al., 2023; Skoura et al., 2024). Predisposing factors for DRA in 

women mostly occur during last trimester and PP, which characterized by increase in rectus 

distance, mainly due to increased age and obesity. There are many factors that cause the issue 

i.e. fatal macrosomia, multiparity, polyhydramnios, flaccid abdominal muscles and multiple 

pregnancies (Naseem et al., 2022). 

1.7 Risk Factors 

Several risk factors have been associated with LBP occurrence in the postnatal period which 

include maternal age. It was found that women who give birth to at least 2 children before the 

age of 20 were more likely to experience persistent LBP (Madzivhandila, 2023). Other factors 

are multiparity and joint hypermobility, obesity, greater BMI, oral contraceptives, have a 

previous history of LBP during pregnancy and before pregnancy (Bennett, 2014), 

uncomfortable working conditions and lack of exercise, poor posture during breastfeeding, 

sitting without back support (Gadre et al., 2022) are predisposing factors of LBP in women 

after childbirth (Joshi & Parikh, 2016). Moreover, caesarean deliveries become very common 

and preferred in the present era and count for almost 20% of all the deliveries worldwide. This 

rate is rising continuously with the passing time (Zahra et al., 2024). A study by Morgen et al. 

(2005), incidence of back pain is significantly higher after caesarean delivery as compared to 

normal vaginal delivery. Abdominal adhesions formed after caesarean also play a role in 

patient's LBP (Zahra et al., 2024). After caesarean delivery, core musculature weakness is 

prevalent due to incision through abdominal muscles. In the lower segment, caesarean delivery 

pain may be due to stitches and because of which core muscles become weak (Gadre et al., 

2022). This will be considered as LBP risk factor after delivery (Nayab et al., 2021). Weakness 

of superficial trunk muscles is also important factor (Gadre et al., 2022).  Non-optimal stability 

resulting from weakening or insufficient motor control of the trunk muscles, and delayed 

activation of deep stabilizing muscles, is proposed as the common cause for PP-LBP, which 

contribute to prolonged disability (Saleh et al., 2019; Hodges, 2003). 

1.8 Importance of Core Stability Exercises 

Exercise plays an essential role in PP rehabilitation. CSE gain popularity and become a fitness 

trend that has started to be applied into rehabilitation programs. (Saleh et al., 2019). The core 

is described by Akuthota et al. (2008) as a muscular box with the abdominals in the front, 

paraspinals and gluteal in the rear, diaphragm at the top and the pelvic floor and hip girdle 
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musculature at the bottom. These forms a muscular cylinder which supports the spine and 

pelvis; all these muscles work together to maintain trunk stability as a single unit. (Thabet & 

Alshehri; 2019).  

LBP significantly linked to lumbar instability, where no structural defects was observed in 

lumbar bones. (Kumar et al., 2015). The spinal stabilization system comprises of three sub-

systems: the Spinal Column; which provides inherent stability, the Spinal Muscles; which 

support spinal column by ensuring dynamic stability, and the Neural Control Unit; coordinates 

the muscle responses for stability. Instability occurs when one or more of the components are 

not functioning properly (Kale & Pathan, 2011; Kumar et al., 2015). 

PP pain highlighted the importance of two muscles, TrA and MF. These muscles lie deep in the 

spine, creating the functional core of the body. The MF act as a joint stabilizer at each segment 

level of the spine to enhance core stability of back muscles. Evidence indicates that individuals 

with LBP often exhibit delayed activation of TrA during limb movement, reducing spinal 

support and increasing strain on surrounding structures (Hodges & Richardson, 1996). This 

finding backup the idea that restoring proper motor control of TrA is essential for spinal 

support. As addressed in study by Hodges (2003), motor control retraining that target TrA and 

MF has been shown to improve lumbar stability and decrease pain, especially in chronic LBP 

population. In pregnancy phase, if these problems are not addressed, there would be an 

increased chances of reoccurrence of back pain. (Chaudhry et al., 2013).  

Core stability training is a dynamic form of exercise that moves from simpler to complex, 

starting with activation of superficial and deep muscles. These exercises provide both static 

and dynamic stability, with or without any kind of specific equipment. (Nayyab et al., 2021). 

As per one of the literature reviews by Afcianisyah et al. (2020), CSE effectively reduce back 

pain in pregnant women. It helps to increase muscle contraction, as a result, coordination of 

muscle activity increases and pain reduces. Hodges (2003) emphasized that the effective core 

stability programs should target specific deficits in muscle coordination and motor control 

rather than focusing purely on strengthening. Strength and neuromuscular re-education of the 

core musculature are believed to play a key role in restoring spinal stability. It also decreases 

pain associated with the instability. (Saleh et al., 2019). 

In clinical practice, CSE are often combined with other therapeutic modalities such as pelvic 

floor muscle training, postural correction, manual therapy, electrotherapy and back 

strengthening and stretching to create a comprehensive PP rehabilitation program. These 
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multimodal approaches are often recommended to address the multifactorial contributors to 

PP-LBP including core weakness, altered posture and pelvic floor dysfunction (Kamel & 

Yousif, 2017; Brites-Lagos et al., 2024; Inge et al., 2022). Guidelines from professional bodies 

such as American College of obstetrician and gynaecologist, emphasize on individualized PP 

exercise program that incorporate core and pelvic floor strengthening (American College of 

Obstetricians and Gynecologists, 2020). While these guidelines recommend PP rehabilitation 

strategies, they do not assess the effectiveness of CSE alone or combined with such 

interventions. This systematic review aims to evaluate their effectiveness specifically for 

managing PP-LBP. 

1.9 Rationale 

PP-LBP is a prevalent condition that significantly impacts the physical well-being and quality 

of life of many women following childbirth. Although CSE have been widely studied for their 

potential benefits in treating various musculoskeletal conditions, no systematic review to date 

has specifically evaluated their effectiveness in addressing PP-LBP. Most existing research and 

systematic reviews assess CSE in the context of LPP, combines LBP and PGP together, making 

it difficult to isolate outcomes specific to LBP which has its own distinct causes and clinical 

features related to childbirth and the PP period. As a result, there is limited high-quality 

evidence specifically focusing on the effectiveness of CSE either alone or in multimodal 

approach for PP-LBP. Addressing this gap is essential for developing targeted rehabilitation 

protocol that cater to the unique needs of PP women experiencing LBP. Therefore, this 

systematic review aims to assess the effectiveness of CSE alone or in combination with other 

physiotherapy interventions for PP-LBP, thereby contributing valuable insights for future 

research aimed at optimizing PP musculoskeletal health. 

1.10 Aim 

The aim of this systematic review is to evaluate the effectiveness of Core Stability Exercises 

(CSE), either alone or in combination with other physiotherapy interventions in managing 

Postpartum Low Back Pain (PP-LBP) by assessing their impact on pain, disability and quality 

of life. 

The underlying Research Questions were: 
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What is the effect of core stability exercises alone or in combination with other physiotherapy 

interventions (e.g. postural correction, pelvic floor training, electrotherapy) on low back pain 

among postpartum women? 

What are the outcomes of these interventions in term of: 

• Pain intensity? 

• Functional impairments? 

• Quality of life? 

 

2.Methodology 

2.1 Research Design  
This study is a systematic review design to evaluate effectiveness of CSE in treating PP-LBP. 

This review was conducted following the preferred reporting items for systematic review and 

meta-analysis (PRISMA) guidelines (Page et al., 2021). 

2.2 Eligibility 

Inclusion and exclusion criteria were established to ensure the selection of relevant and high-

quality studies. In this review, physiotherapy interventions refer specifically to physical 

rehabilitation approaches such as pelvic floor muscle training, postural correction, 

electrotherapy, manual therapy and general back strengthening or stretching exercises. 

2.2.1 Inclusion Criteria 

1. Studies including PP woman ≥18 year with LBP after childbirth.  

2. Studies investigating the effect of CSE alone or in combination with other 

physiotherapy interventions for managing PP-LBP. 

3. No intervention, usual care or general back strengthening or stretching exercises. 

4. Articles that reporting outcome measures such as pain reduction, functional and 

quality of life improvements. 

5. Randomized control trials (RCT’s) and all type of Quasi experimental studies that 

addresses the research questions outlined in this review. 

6. Only studies published in English and available in full-text will be considered and 

from peer reviewed journals from 2004 to 2024. 
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2.2.2 Exclusion Criteria 

1. Studies focusing on pregnant women or general population with LBP.  

2. Non-experimental studies for example narrative reviews, case reports, expert opinion.  

3. Studies addressing only PGP without PP-LBP.  

2.3 Search Strategy 

A thorough literature search was conducted using multiple databases: PubMed, Scopus, 

ScienceDirect and Google Scholar for selection of relevant studies. We selected PubMed for 

its extensive collection of peer reviewed biomedical literature, Scopus for multidisciplinary 

coverage and citation analysis, ScienceDirect for its full text assess to reputable articles and 

Google Scholar for its broad assess to peer reviewed research across disciplines, ensuring our 

review was based solely on reliable, high-quality sources. A combination of medical subject 

headings (MESH) terms and keywords were used.  

The Search terms included were "postpartum", "postnatal”, “low back pain", "Lumbopelvic 

pain", "core stability exercises", "stabilization exercises”, “abdominal muscles strengthening”, 

“interventions”, “physiotherapy”, “back strengthening". Boolean operators AND, OR were 

used for refinement and retrieval of relevant studies. [("core stability exercises" OR 

"stabilization exercises" OR "core strengthening") AND ("postpartum LBP" OR "postnatal 

back pain") AND ("physiotherapy" OR "Rehabilitation" OR "exercise intervention")]. The 

same search terms were uniformly used across all databases to ensure the accuracy of the 

evaluation. The search strategy was developed independently by the authors without any 

assistance from librarian. 

2.4 Data Selection Process 

The selection process followed the predefined inclusion and exclusion criteria to determine the 

suitability of the identified studies. Both reviewers screened all the retrieved articles. After brief 

discussion, a systematic approach was used to finalize studies, prioritizing those most relevant 

to the research questions to ensure a thorough and comprehensive review. 

2.5 Data Extraction 

Following a comprehensive literature search across databases, both authors screened the titles 

and abstract of identified studies to assess their eligibility. Irrelevant and duplicate articles 

were excluded while those meeting inclusion criteria were selected for full text review. 
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Relevant information was systematically retrieved from the selected studies, including study 

design, participants, characteristics, intervention details, and key outcomes.  

2.6 Data Synthesis 

Data synthesis involved systematically extracting and organizing key information by 

summarizing the effectiveness of CSE, grouped by type of intervention (CSE alone or in 

combination with other interventions), outcome measures (pain relief, disability, quality of life) 

and follow-up duration. 

2.7 Ethical and Social Considerations 

This systematic review ensures ethical standards by being included publicly available data from 

peer reviewed studies, respecting copyrights, maintaining transparency in study selection and 

minimizing bias (page et al. 2021). Since no human participants were involved, issue of 

confidentiality and anonymity were not applicable. Ethical approval was not required as no 

primary data collection was conducted (Booth et al., 2022). All included studies stated that they 

obtained ethical approval from relevant institutional review boards or ethics committees. This 

ensures that the data used in this review were collected following established ethical research 

guidelines. 

2.8 Social Impact 

PP-LBP is a significant public health concern, affecting women's daily activities, functional 

ability and overall well-being (Davenport et al., 2019). By evaluating the effectiveness of 

CSE alone or in combination with other physiotherapy interventions, this review aims to 

provide evidence-based recommendations for PP rehabilitation. The result may benefit PP 

women across various healthcare settings by informing clinical practice and guiding the 

development of accessible, evidence-based exercise programs. Furthermore, by identifying 

low-cost and home-based exercise options, this study supports both high and low resource 

healthcare settings (Liddle & pennick, 2015).  

2.9 Sustainability Aspect 

Regarding sustainability, this review assessed whether these interventions are effective and 

practical for long-term use by PP women. CSE are non-invasive, low resource intervention 

that are generally considered practical and easy to integrate into PP care. Their suitability for 

home use allows them to be incorporate into different healthcare environments, especially in 

places where physiotherapy services are limited. This review was conducted digitally to 
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minimize environmental impact and resource (aligning with sustainable research practice) 

(Moher et al., 2015).  By promoting sustainable rehabilitation practices, this review 

contributes to healthcare solutions that are both effective and eco-friendly (WHO, 2021). 

2.10 Equality Consideration 

To ensure that the findings of this review are applicable to diverse population, studies involving 

PP women from various socioeconomic backgrounds and healthcare settings were included. 

Acknowledging differences in access to PP rehabilitation services, this review focused on 

interventions that could be applied in both well-resourced and underserved settings (Global 

burden of disease study, 2017).  By highlighting cost effective and widely accessible exercise, 

this review aims to support equitable healthcare access for PP women, particularly those in 

underserved communities (Dionne et al., 2021). The finding aims to benefit women with 

limited access to specialized rehabilitation services by highlighting effective, low-cost, and 

accessible exercise interventions. 

2.11 Quality Assessment 

The methodological quality of the included studies was assessed by using the Cochrane Risk 

of Bias 2 (ROB-2) tool for RCT's and the risk of bias in non-randomized studies of 

interventions (ROBINS-1) tool for quasi-experimental studies.  

The ROB-2 tool evaluates five main domains which are:  

1. Randomization process (addresses the participants assigned to the group to minimize 

the risk of selection bias to treatment group). 

2. Assignment of interventions (examines if there were any deviations from the intended 

intervention and whether these have been reported). 

3. Missing outcome data (addresses the missing data of measurement and whether the 

reasons for this missing data have been correctly reported). 

4. Outcome measurements (determines the reliability and validity of the measurements, 

blinded methods, and any differences in measuring outcomes between groups). 

5. Selective reporting (evaluates whether the results have been reported properly based on 

the statistical significance of the findings and presence of any selective outcome 

reporting biases). 

Each domain was rated as "low risk”, “some concern" or "high risk" based on predefined ROB-

2 criteria. The overall risk of bias for each study was determined by using ROB-2 guidelines. 
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This assessment helped to gauge the internal validity of the included studies, ensured the robust 

evaluation of the evidence (Higgins jpt., 2024). For the quasi-experimental studies, the 

ROBINS-1 tool was applied to assess the risk of bias across 7 domains. 

1. Confounding (weather external factors e.g.; baseline characteristics, lifestyle influences 

the results). 

2. Selection of participants into the studies (if participants selection is influenced by 

intervention assignment). 

3. Classification of intervention (ensuring accurate character categorization of 

interventions). 

4. Deviation from intended interventions (whether the participants follow the intervention 

as planned).  

5. Missing data (the impact of incomplete outcome data on study findings). 

6. Measurement of outcomes (ensuring unbiased and consistent outcome assessment). 

7. Selection of reported result (whether only certain results are reported, leading to 

potential bias). 

Each domain was assessed individually, and an overall judgement of “Low Risk”, 

“Moderate Risk”, “Serious Risk” or “Critical Risk” of bias assigned based on pre-

defined criteria (stern et al., 2016). Any disagreement in the evaluation process was 

resolved through discussion among the reviewers. 

 

3.Results 

During the extensive literature search, 950 studies were initially identified from used databases. 

250 from PubMed, 82 from Scopus, 79 from ScienceDirect, and 539 from Google Scholar. 

After the initial screening of the titles, 811 studies were excluded, left with 139 studies for 

further evaluation. 131 studies were included after duplicate removal using Zotero, while 8 

studies were omitted. Based on abstract screening, 82 studies were excluded and remaining 46 

studies undergone full text screening to confirm their relevance. Finally, 18 studies met the 

eligibility criteria for inclusion in the review and 28 were excluded due to not fulfilling the 

requirement of the review inclusion criteria. The selection process was documented using a 

PRISMA flow diagram, detailing number of Records, identified, screened, included, and 

excluded (figure 3). 
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Figure 3: PRISMA flow chart of Literature Selection 
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3.1 Results of Quality Assessment 

Among the 18 included studies, 13 were RCT’s, recognized as the gold standard for assessing 

interventions effectiveness while 5 were quasi experimental studies, which offers valuable 

insights but with a higher risk of bias due to the lack of randomization. After assessing the 

validity of included studies RCT’s assessed by the ROB-2 tool, three were assessed at low risk, 

nine at some concerns and one at high risk specified in table 1. For quasi experimental and non-

randomized studies were assessed by using the ROBINS-1 tool, four were at serious risk while 

one was assessed at moderate risk as mentioned in table 2. 
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Validity was assessed by Cochrane Risk of Bias 2 (ROB2) tool in five domains: 1- Randomization process. 2- Assignment to intention. 3- Missing outcome data. 4- Measurements of outcomes (reliability and validity 

of measurements blinded method, and any differences in measuring outcomes). 5- Reported results. Rated as “Low Risk”, “Some Concerns” or “High Risk” and the overall risk of bias assessed by the provided 

algorithms in the ROB2 tool (Higgins JPT., 2024)

Author, 

Year 

Randomization Assignment to 

intervention 

Missing 

outcome data 

Measurement 

of outcome 

Reported 

results 

Overall risk 

of bias 

Support for judgement 

Adnan et al., 

2021 

Some concerns Low risk Low risk Low risk Low risk Some 

concerns 

Minor methodological limitations in randomization reporting, 

otherwise well conducted. 

Kumar et al., 

2015 

Some concerns Some concerns Low risk Some 

concerns 

Some 

concerns 

Some 

concerns 

Unclear randomization process, lack of blinding & absence of 

trail registration or protocol. 

Ghavipanji 

et al., 2021 

Low risk Low risk Low risk Low risk Some 

concerns 

Low risk Well conducted RCT with robust methodology; minor concerns 

related to protocol transparency. 

Chaudry et 

al., 2013 

Some concerns Some concerns Low risk Some 

concerns 

Low risk Some 

concerns 

Lack of randomization details and potential assessor bias. 

Saleh et al., 

2019 

Low risk Some concerns Low risk High risk Low risk High risk Lack of blinding in outcome measurement. 

Nayyab et 

al., 2021 

Low risk Low risk Low risk Some 

concerns 

Low risk Low risk Well-designed RCT with appropriate methods through blinding 

of assessors. 

Khorasani et 

al., 2020 

Low risk  Some concerns  Some 

concerns 

Low risk Low risk Some 

concerns 

Lack of adherence monitoring & high dropout rate, though 

design and analysis were robust. 

Saleem et 

al., 2021 

Some concerns Some concerns Low risk Low risk Low risk Some 

concerns 

Lack of details on randomization concealment & absence of 

adherence tracking. 

Ehsani et al., 

2020 

Low risk  Low risk Low risk Low risk Low risk Low risk  Study design, blinding &data handling were all 

methodologically sound. 

Mahmoud et 

al., 2022 

Low risk Some concerns Low risk Low risk Low risk Some 

concerns 

Lack of participant blinding & unmonitored adherence to home 

practice. 

Teymuri et 

al., 2018 

Low risk Some concerns Some 

concerns 

Low risk Low risk Some 

concerns 

Lack of blinding of intervention providers & incomplete 

outcome data with imputations, although other domains were 

adequately addressed. 

Zahra et al., 

2024 

Low risk Some concerns Low risk  Low risk Low risk Some 

concerns 

Lack of participant/ therapist blinding. 

Safyeldeen 

et al., 2024 

Low risk Some concerns Low risk Some 

concerns 

Low risk Some 

concerns 

Lack of clarity around blinding of participants & assessors 

introduces moderator risk of performance & detection bias 

Table 1: Result of Quality Assessment for Randomized Controlled Trail (RCT’s) 
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Validity was assessed by the Risk of bias in non-randomized studies of interventions (ROBINS-1) tool across 7 domains: 1- Confounding. 2- Selection of participants. 3- Classification of interventions. 4- Deviation from 

intended interventions. 5- Missing data. 6- Measurement of outcomes. 7- Selection of reported results. Rated as “Low Risk”, “Moderate Risk”, “Serious Risk” or “Critical Risk”, with overall risk of bias determined 
according to ROBINS-1 criteria (Sterne et al., 2016).

Author, 

Year 

Confounding Selection of 

participants 

Classification 

of 

intervention 

Deviation 

from 

intended 

intervention 

Missing 

data 

Measurement 

of outcome 

Selection 

of 

reported 

results 

Overall 

risk of 

bias 

Support for judgement 

Oh et al., 

2007 

Serious Serious Low Moderate Moderate Moderate Low  Serious Serious risk in confounding 

& participant selection. 

Alam et 

al., 2021 

Serious  Moderate  Low  Low  Low  Moderate  Low  Serious  Lack of control group & 

potential confounding 

significantly limit casual 

inference despite clear 

improvements in outcome.  

Unsgaard 

Tondel et 

al., 2016 

Moderate  Low  Low  Moderate  Low  Serious  Low  Serious  Self-reported outcomes 

without blinding, which 

affect objectivity of results. 

Gadre et 

al., 2022 

Moderate  Moderate  Low  Moderate  Low  Moderate  Low  Moderate  Lack of random allocation, 

absence of blinding, 

potential for confounding 

variables, although outcome 

data were complete & 

clearly reported. 

Kale & 

Pathan, 

2019 

Serious  Moderate  Low  Moderate  Low  Serious  Low  Serious  Lack of control group, no 

blinding, high risk of 

confounding  

Table 2: Result of Quality assessment for Quasi experimental & non-randomized studies 
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3.2 Overview of the Studies 

This systematic review analysed a total of 18 studies consisting of 13 RCTs and 5 quasi 

experimental studies conducted between 2004 and 2024 across various geographical locations 

such as India (n=3), Pakistan (n=5), Iran (n=4), Norway (n=1), Egypt (n=3), South Korea (n=1) 

and Bangladesh (n=1). Participants were PP women aged 20 to 40 years, with the sample size 

ranging from 16 to 80. The majority of studies taken vaginal deliveries (n=6), though some 

studies also included women with caesarean section (n=2) and were within two weeks to 2 

years PP. Several studies had mixed vaginal and caesarean deliveries (n= 5) and 5 studies did 

not specify the delivery type. The duration of the interventions ranged from 4 to 12 weeks, with 

one study by Unsgaard Tøndel et al. (2016), extending to 24 weeks. The frequency of sessions 

varied, with 14 studies incorporating 3 to 6 sessions per week. Some included guided or 

supervised exercise sessions (n=13), other relied on self-directed, home-based programs (n=2) 

and 3 studies have utilized combination of both approaches. The outcome measures commonly 

reported for pain were Pain Numeric Rating Scale (Pain NRS 0-10, Better to worst), Visual 

Analogue Scale (VAS), Pain Pressure Threshold (PPT), functional impairment (Oswestry 

Disability Index (ODI), Modified Oswestry Disability Questionnaire (MODQ), core muscle 

function (Manual Muscle Testing (MMT), Core Muscle Strength and Stability Test (CSMMT), 

Core Stability Assessment (CSA). Other outcomes assessed were mobility, function, Activity 

of Daily Living (ADL), Pelvic Floor Muscle (PFM)/TrA activation, Inter-Recti Distance (IRD), 

urinary incontinence and scar mobility (table 3, 4)
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Author 

Year 
Country Study 

Design 
Research Objective Population Sample size 

(completed 

Study) 

Delivery 

Type 
Age Range 

(mean age ±SD) 
Outcome 

Measure 

Adnan et., 

al 2021 

Pakistan Single- 

Blinded 

(RCT) 

To compare the effect of 

static core exercises & 

Swiss ball training on 

PP-LBP 

30 PP women 

with LBP. (≥ 

2 months) 

27  

Group A: static 

(n=13) 

Group B: Swiss 

Ball (n=14) 

Normal 

vaginal 

delivery 

only 

25-35yrs 

(Group A: 28.38 ± 4.8 

yrs 

Group B: 29.57 ±3.3 

yrs) 

NPRS, 

ODI, CSA, 

ROM 

Kumar et., 

al 2015 

India Pre-test 

post-test 

experimental 

design 

(RCT) 

To compare the effects 

of PFM exercises and 

CSE on PP-LBP 

30 PP women 

with chronic 

LBP 

30 

Group A: PFM 

(n=15) 

Group B: CSE 

(n=15) 

Normal 

vaginal 

delivery 

only 

25-35 yrs 

(Group A: 28.47 ± 3.18 

yrs 

Group B: 28.87 ±3.64 

yrs)  

NPRS, 

ODI, 

DAME 

Ghavipanji 

et., al 2021 

Iran Pre-test 

post-test 

design 

(RCT) 

To examine the effect of 

DNS on pain, disability 

& breathing functioning 

in obese PP women with 

LBP 

40 obese PP 

women with 

back pain. 

40 

DNS group: n=20 

GE group: n= 20 

Normal 

vaginal 

delivery 

24-34 yrs 

(DNS: 29.25 ± 4.14 yrs 

GE: 29.35 ±3.48 yrs) 

NPRS, 

MODQ, 

FABQ, 

IBHT, 

EBHT, RR 

Chaudhry 

et., al 2013 

Pakistan RCT To determine 

effectiveness of postural 

correction along with 

core stabilization 

exercises in PP back 

pain management 

40 PP women 

with LBP 

40 

EG n=20 

CG n=20 

Vaginal 

delivery 

and 

caesarean 

delivery 

20-40 yrs (not 

specifically stated mean 

age but majority (78% 

were 20-30 yrs old) 

VAS, 

ADLs/ 

IADLs, 

MMT, 

Mobility 

Saleh et., al 

2019 

Egypt RCT To evaluate the effect of 

CSE on PPLBP 

34 women 

with PP-LBP 

34 SG (A): n=17 

CG (B): n=17 

Not 

reported 

25-35 yrs (Group A: 

29.88 ± 2.97 yrs Group 

B: 29.52 ±2.57 yrs) 

VAS, ODI, 

PPT 

Table 3: General Characteristics of Selected Studies 
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Nayyab et 

al., 2021 
Pakistan Single- 

Blinded  

(RCT) 

To determine the 

effect of core muscle 

strengthening on LBP 

after caesarean 

section. 

30 post 

caesarean 

section 

women with 

LBP (LBP ≥ 

2 months) 

30 

Group I: n=15 

Group II: n=15 

Caesarean 

section only 
25-40 yrs 

(Group I: 32.8 ± 4 yrs 

Group II: 32.3 ±4.2 yrs) 

ODI, 

NPRS, 

CMSST, 

Goniometry 

Khorasani 

et al., 2020 
Iran Two arm, 

single-

blinded, 

parallel 

(RCT) 

To evaluate the effect 

of pelvic floor 

focused SE on 

postnatal SUI and 

LBP 

80 postnatal 

women with 

SUI & LBP 

80 enrolled and 

58 completed 

the study 

Normal 

vaginal 

delivery 

(C-section 

excluded) 

20-45 yrs 

(30.5 ± 5.3 yrs) 
ICIQ-UI-SF, 

ODI, 

VAS, 

PFM &TrA 

Strength 

Saleem et 

al., 2021 
Pakistan Single-

blinded 

(RCT) 

To evaluate the effect 

of abdominal/ core 

muscle training on 

IRD & associated 

LBP in PP women 

40 PP 

women (3 

months post- 

delivery) 

with DRA & 

associated 

LBP 

40 

Group A: n=20 

Group B: n=20 

Normal 

vaginal 

delivery 

and 

Caesarean 

delivery 

Age range not specified 

(Group A: 29.8 ± 401 

yrs 

Group B: 30.2 ±4.3 yrs) 

IRD via finger 

palpation & 

digital caliper, 

LBP via ODI  

Ehsani et 

al., 2020 
Iran Double- 

blinded  

(RCT) 

To assess the effects 

of SE vs GE on TrA, 

PFM activity & pain 

in PP-LPP  

68 PP 

women with 

LPP 

70 enrolled 68 

completed the 

study 

SE: n=35 

GE: n=33 

Normal 

vaginal 

delivery 

(2nd or 3rd 

birth) 

20-40 yrs 

(SE: 28.74 ± 4.53 yrs 

GE: 27.69 ±6.75 yrs) 

TrA muscle 

thickness via 

ultrasound, 

VAS, 

PFM activity 

via bladder 

base 

displacement 

Continuation of Table 3: General Characteristics of Selected Studies 
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Mahmoud 

et al., 2022 

Egypt  Single- 

blinded, pre-

test post-test 

design  

(RCT) 

whether correcting 

limited hip internal 

rotation improves PP-

LBP 

40 

multiparous 

PP women 

with LBP 

40 

Study group: 

n=20 

Control group: 

n=20 

Multiparous 

women 

(delivery 

type not 

specified) 

20-35 yrs 

(SG: 26.7 ± 4.2 yrs 

CG: 27.3 ±3.9 yrs) 

ODI, 

VAS, 

Hip internal 

rotation ROM 

via goniometer 

Teymuri et 

al., 2018 
Iran Single- 

blinded 

(RCT) 

To investigate the 

effect of SE on pain, 

disability & PFM 

function in PP-LPP. 

36 

multiparous 

women with 

persistent 

LPP 

47 enrolled 

36 completed 

the study. 

TG: n=18 

CG: n=18 

Multiparous 

women 

(delivery 

type not 

specified) 

Age range not specified 

(TG: 33.55 ± 6.8 yrs 

CG: 36.77 ±9.21 yrs) 

VAS, 

ODI, 

Bladder base 

displacement 

via ultrasound 

Zahra et al., 

2024 
Pakistan Single-

blinded for 

outcome 

assessment 

(RCT) 

To compare effects of 

scar mobilization 

with or without CSE 

on scar mobility & 

LPP 

30 PP 

women with 

C-section 

scar and LPP 

30 enrolled 27 

completed the 

study 

Group A: n=15 

Group B: n=15 

Post 

caesarean 

women 

(lower 

segment 

transverse 

incision) 

20-40 yrs 

(Group A: 28.43 ± 3.39 

yrs 

Group B: 27.85 ±3.89 

yrs) 

NPRS, 

ODI, 

MSMT, 

VSS 

Safyeldeen 

et al., 2024 
Egypt  RCT To compare the 

effects of Pilates 

exercises vs PMR on 

postnatal LBP 

60 postnatal 

women with 

LBP (3 

months PP, 

BMI ≤ 

30kg/m 2) 

60 

Group A: n=30 

Group B: n=30 

Delivery 

type is not 

specified 

25-35 yrs 

(Group A: 28.7 ± 2.5 yrs 

Group B: 28.73 ±2.66 

yrs) 

PPT using 

pressure 

algometer, ODI 

Continuation of Table 3: General Characteristics of Selected Studies 
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Oh et al. 

2007 
South 

Korea  
Non-

equivalent 

control group 

pretest- post-

test design 

To evaluate 

effectiveness of back 

pain relief program 

on pain, function and 

mood in PP women  

69 Korean 

PP women 

with back 

pain during 

pregnancy  

69 enrolled 52 

completed 

IG: n=27 

CG: n=25 

Normal 

vaginal 

delivery 

and 

caesarean 

delivery 

20-35 yrs 

(IG: 28.3 ± 3.2 yrs 

CG: 27.2 ±4.0 yrs) 

VAS, 

Functional 

limitation 

(B&L Scale), 

Flexibility, PP 

functional 

status 

(IFSAC), 

depression  

Alam et al., 

2021 

Bangla 

desh 

Quasi 

experimental 

one group, 

pretest- post-

test design 

To evaluate the effect 

of spinal SE and 

Kegel exercises on 

PP-LBP 

27 PP 

women with 

mechanical 

LBP (within 

6 months to 

2 yrs PP) 

27 Delivery 

type not 

specified 

18-35 yrs 

(27.56 ±3.68 yrs) 

NPRS during 

10 functional 

tasks, urinary 

leakage 

(yes/no) 

Unsgaard 

Tøndel et 

al., 2016 

Norway Multiple 

baselines, 

single- 

subject 

experimental 

design (A1-

B-A2) 

To assess changes in 

pain, disability and 

TrA muscle activation 

during individualized 

exercise 

16 PP 

women with 

persistent 

LPP (≥ 

3months PP) 

21 enrolled 16 

completed the 

study. 

Vaginal 

vacuum 

assisted and 

caesarean  

(Mixed 

types) 

25-36 yrs 

(mean age: 31 yrs) 
VAS, 

DRI, TrA 

activation via 

ultrasound 

Gadre et 

al., 2022 

India Comparative 

interventional 

study, 

pretest- post-

test design 

To assess the effect of 

core strengthening 

exercises combined 

with conventional 

therapy on lumbar 

dysfunction in PP 

women   

72 PP 

women with 

lumbar 

dysfunction 

72 

EG: n=36  

CG: n=36 

full-term 

normal 

delivery or 

lower 

segment 

caesarean 

delivery 

20-35 yrs 

(EG: 23.27 - 32.5 yrs 

CG: 22.6 -32.67 yrs) 

VAS, 

ODI 

Continuation of Table 3: General Characteristics of Selected Studies 
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Definitions: RCT: Randomized Controlled Trail; PP: Postpartum; LBP: Low Back Pain; NPRS: Numeric Pain Rating Scale; ODI: Oswestry Disability Index; CSA: Core Stability Assessment; ROM: Range of Motion; 

PFM: Pelvic Floor Muscles; CSE: Core Stability Exercises; DAME: Dynamic Abdominal Muscle Endurance; DNS: Dynamic Neuromuscular Stabilization; GE: General Exercise; MODQ: Modified Oswestry 

Disability Questionnaire; FABQ: Fear-Avoidance Beliefs Questionnaire; IBHT: Inspiratory Breath Hold Test; EBHT: Expiratory Breath Hold Test; RR: Respiratory Rate; VAS: Visual Analogue Scale; ADLs: Activity 

of Daily Living; IADLs: Instrumental Activity of Daily Living; MMT: Manual Muscle Testing; PPT: Pain Pressure Threshold; CMSST: Core Muscle Strength and Stability Test; SUI: Stress Urinary Incontinency; 

ICIQ-UI-SF: International Consultation on Incontinence Questionnaire-Short Form; TrA: Transverse Abdominus Muscle; IRD: Inter-Recti Distance; DRA: Diastasis Recti Abdominus; SE: Stabilization Exercises; TG: 

Training Group; CG: Control Group; BMI: Body Mass Index; LPP: Lumbo-Pelvic Pain; PMR: Progressive Muscle Relaxation; IFSAC: Inventory of Functional Status After Childbirth; DRI: Disability Rating Index;  

EG: Experimental Group; B&L Scale: Bergquist-Ullman & Larson Scale; SG: Study Group; IG: Intervention Group; MSMT: Manual Scar Mobility Testing; VSS: Vancouver Scar Scale. 

 

Kale & 

Pathan, 

2019 

India Single group 

pretest- post-

test design 

To evaluate the effect 

of core stabilization 

exercises on PP-LBP 

caused by lumbo-

pelvic instability 

30 PP 

women with 

lumbo- 

pelvic 

instability & 

LBP 

30 Normal 

vaginal 

delivery 

20-40yrs 

(26.9± 3.77 yrs) 
NPRS, 

Core muscle 

strength using 

pressure bio 

feedback unit 

Continuation of Table 3: General Characteristics of Selected Studies 
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3.3 Intervention Categorization 

The intervention varied across the included studies. Total 8 studies used CSE alone. Adnan et 

al. 2021, Kumar et al. 2015, Ghavipanji et al. 2021, Nayyab et al. 2021, Khorsani et al. 2020, 

Ehsani et al. 2020, Safyldeen et al. 2024 and Kale & Pathan (2019) are studies that evaluate 

CSEs as the sole intervention. The type of CSE varied including static core training (Adnan et 

al., 2021), Dynamic neuromuscular stabilization (DNS) (Ghavipanji et al., 2021), Pilates 

(Safyldeen et al., 2024) and stabilization exercises targeting TrA and PFM (Ehsani et al., 2020; 

Khorsani et al., 2020). Ten studies combined CSE with additional physiotherapy interventions 

(Chaudry et al., 2013; Saleh et al., 2019; Saleem et al.,2021; Mahmoud et al., 2022; Teymuri 

et al., 2018; Zahra et al., 2024; Oh et al., 2007; Alam et al., 2021; Unsgaard Tøndel et al., 2016; 

Gadre et al., 2022). Interventions used for combination were postural correction (Chaudry et 

al., 2013), hip Range of Motion (Mahmoud et al., 2022), scar mobilization (Zahra et al., 2024) 

and conventional physiotherapy (Gadre et al., 2022) techniques such as electrotherapy, hot 

moist pack, spinal exercises in managing PP-LBP as mentioned in table 4,5. 

3.3.1 Core Stability Exercises Alone 

Eight studies focused on the effectiveness of CSE as a standalone intervention.  These 

interventions demonstrated significant improvements in pain and disability across studies. For 

example, Nayyab et al. (2021) showed significantly better outcomes in pain, disability and core 

strength using supervised CSE protocol compared to the unsupervised group. Similarly, Kale 

& Pathan (2019) observed significant improvements in pain intensity and trunk strength 

following a progressive CSE protocol. Kumar et al. (2015) found CSE to be more effective 

than pelvic floor training in improving pain function and endurance. While one more study by 

Khorasani et al. (2020) showcased positive outcomes using home-based CSE focused on PFM 

and TrA, leading to improved LBP and urinary incontinence. 

3.3.2 Core Stability Exercises combined with other Interventions 

Ten studies evaluated the combination of CSE with additional interventions. These 

combinations included postural correction, scar mobilization, and pelvic floor exercises. Saleh 

et al. (2019) added CSE to traditional physiotherapy (infrared + ultrasound) led to greater 

improvements in pain and PPT. Chaudhry et al. (2013) reported that CSE with postural 

correction outperformed back strengthening alone. Mahmoud et al. (2022) demonstrated 

greater reduction in LBP and disability when hip internal rotation exercises added to CSE. 
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Combining CSE with scar mobilization found superior pain relief in C-section women (Zahra 

et al., 2024). 

 

  

Definitions: CSE: Core Stability Exercises; PFM: Pelvic Floor Muscles; DNS: Dynamic Neuromuscular Stabilization; GE: General 

Exercises; PMR: Progressive Muscle Relaxation DSLR: Double Straight Leg Raise; SE: Stabilization Exercises.  

 

 

 

 

 

 

 

 

 

 

 

 

 Studies Interventions 

CSE alone 

Total 8 studies 

Adnan et al., 2021 

Kumar et al., 2015 

Ghavipanji et al., 2021 

Nayyab et al., 2021 

Khorsani et al., 2020 

Ehsani et al., 2020 

Safyldeen et al., 2024 

Kale & Pathan et al., 2019 

Static vs Swiss ball CSE 

CSE vs PFM exercises 

DNS vs GE 

Supervised vs unsupervised CSE 

Home based PFM focused SE 

SE vs GE 

Pilates (CSE) vs PMR 

CSE (progressive) 

CSE combined with 

other interventions 

Total 10 studies 

Chaudry et al., 2013 

Saleh et al., 2019 

Saleem et al.,2021 

Mahmoud et al., 2022 

Teymuri et al., 2018 

Zahra et al., 2024 

Oh et al., 2007 

Alam et al., 2021 

Unsgaard Tøndel et al., 2016 

Gadre et al., 2022 

CSE + postural correction 

CSE + traditional physiotherapy 

Abdominal crunches vs DSLR 

CSE + hip rotation vs CSE only 

SE + electrotherapy 

CSE + scar mobilization 

Back pain relief program vs control  

Spinal stabilization + Kegel exercises 

Individualized exercise 

CSE + conventional physiotherapy 

Table 4: Summary of Studies: CSE Alone or with Combined Approach 
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3.3.3 Studies Measuring LPP rather than isolated LBP 

The included studies e.g. Saleh et al. 2019, Ehsani et al. 2020, Zahra et al. 2024 and Teymuri 

et al. 2018 reported outcomes under LPP, making it difficult to extract data specific to LBP 

alone. They were retained due to their relevance to the population and intervention scope but 

interpreted cautiously due to the overlap of symptoms between LBP and PGP (table 5) 

3.4 Follow-up Duration 

The most effective programs conducted over 4 to 8 weeks with 3 sessions per week being the 

most common and sufficient to yield significant improvements in pain, function and core 

outcomes (Adnan et., al 2021; Kumar et., al 2015; Ghavipanji et., al 2021; Saleh et., al 2019; 

Nayyab et al., 2021; Saleem et al., 2021; Ehsani et al., 2020; Mahmoud et al., 2022; Teymuri 

et al., 2018; Safyeldeen et al., 2024; Gadre et al., 2022; Kale & Pathan, 2019). This indicates 

that such a regimen may represent an optimal therapeutic window (moderate-frequency) for PP 

rehabilitation. However, Unsgaard-Tøndel et al. (2016) provided a 24-week follow-up, 

reporting sustained improvements in pain, functional impairments and TrA activation, 

highlighting the potential for extended programs in achieving long-term benefits (table 5)
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Author 

Year 

Interventions Duration Key result & outcomes  Conclusion 
 

Adnan et., al 2021 Group A: static 

core exercises 

Group B: Swiss 

ball training 

8 weeks 3 times/ week 

(no additional follow-up) 
Both groups showed significant intra-

group improvement (p<0.001), no 

significant inter- group difference except 

CSA (p=0.03) favouring static core group   

Both static & Swiss ball 

exercises significantly improved 

pain, disability, core strength & 

lumbar flexibility. Both protocols 

are effective for PP-LBP 

rehabilitation  

Kumar et., al 2015 Group A: PFM 

exercises 

Group B: CSE 

4 weeks (5 times per 

week)  

no additional follow-up 

Significant improvement in both groups; 

group B showed greater reduction in pain 

& disability & high muscle endurance. 

(p<0.05) 

CSE were more effective than 

PFM exercises in improving 

pain, function and abdominal 

endurance in PP women with 

chronic LBP. 

Ghavipanji et., al 

2021 

DNS vs GE 6 weeks (6 session/ 

week)  

3 supervised sessions and 

3 are home based. 

All outcome improvements were 

statistically significant (p<0.001) & effect 

sizes are moderate to large, especially for 

DNS. DNS group showed significantly 

better improvement than GE in all 

outcome measures. 

DNS significantly improve pain, 

function, fear avoidance & 

respiratory controls than GE. 

DNS is recommended for obese 

PP women with LBP. 

Chaudhry et., al 

2013 
EG: CSE + 

postural 

correction 

CG: back 

strengthening 

exercises. 

Initial 3-4 hospital 

sessions + follow ups in 

OPD or by phone. (exact 

duration not fixed) 

60% showed better response with core 

stabilization + postural correction compare 

to 40% with simple back exercise. 

(p=0.001) 

Significant improvement in back pain, 

ADLs, muscle power & mobility in EG. 

Core stabilization combined with 

postural correction is more 

effective than back strengthening 

exercises in managing PP back 

pain & improving function. 

Table 5: Intervention Characteristics and Key Findings of Selected Studies  
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Saleh et., al 2019 SG (A): CSE + 

traditional 

physiotherapy. 

CG (B): 

traditional 

physiotherapy 

only. (infrared + 

ultrasound) 

6 weeks (3 

sessions/ 

week) 

Significant within group improvements (p< 0.001) 

Group A (SG) showed better outcomes than group B 

(CG) (p<0.01) 

Note: findings apply to LPP; LBP only data is not 

separated 

CSE in addition to 

traditional physiotherapy 

significantly reduce pain 

intensity and disability. It 

improves pain threshold in 

women with PP-LBP 

Nayyab et al., 2021 Group I: 

supervised 3 

levels of CSE. 

Group II: 

unsupervised 

home program 

with written 

instructions 

6 weeks 

(supervised 

group = 3 

times/week) 

Significant improvement in pain, disability & core 

strength in the supervised group (p<0.001) than the 

home-based group. No significant changes in 

right/left side bending in either of groups. 

Supervised CSE program 

was more effective than 

unsupervised home-based 

training in reducing pain, 

improving function & core 

muscle activation. 

Khorasani et al., 

2020 

IG: home-based 

SE focusing on 

PFM (guided with 

education, video 

& weekly phone 

call) 

CG: no treatment.  

12 weeks 

(3days a week, 

3 sets/ day) 

No additional 

follow-up. 

Significant improvements in the IG in PFM strength, 

TrA strength, LBP disability & pain compared to CG 

(p<0.05)  

CG showed minimal spontaneous improvement in 

urinary incontinence but worsening of back pain. 

Home-based SE focusing on 

PFM improved postnatal 

SUI & LBP. 

Saleem et al., 2021 Group A: 

Abdominal 

crunch protocol. 

Group B: DSLR 

protocol. 

6 weeks Both groups showed significant improvements, but 

group A had a greater reduction in IRD and LBP 

Mean IRD difference: 

Group A= 4.06mm 

Group B= 1.2mm 

ODI score improved more in group A (2.70 vs 1.1) 

Both exercises protocol was 

effective, but abdominal 

crunch exercises yielded 

greater reduction in IRD 

&LBP. 

Table 5: Intervention Characteristics and Key Findings of Selected Studies  



 
 

30 
 

  

 

 

 

Ehsani et al., 2020 SE group vs GE 

group 

8 weeks 

supervised 

exercise 

intervention (3 

sessions/week) 

with home 

program 

SE significantly improve TrA & PFM activity 

(p<0.001), pain decreased in both groups but no 

significant difference between groups. 

Note: findings apply to women with PP-LPP, LBP 

specific data was no separated.  

SE improved TrA & PFM 

function more than GE, but 

pain relief was similar in both 

groups 

Mahmoud et al., 

 2022 

SG= lumbar 

stabilization 

exercises + hip 

internal rotation 

ROM exercises. 

CG= Lumbar 

stabilization 

exercises only 

8 weeks (3 

sessions 

/week) 

Both groups showed significant improvements 

(p<0.001) in ODI & VAS. 

SG had significantly better improvements in both 

ODI & VAS compared to CG (p<0.001) 

Adding hip internal rotation 

exercises enhances the effects 

of on LBP & disability in PP 

women 

Teymuri et al., 2018 TG: 

electrotherapy + 

specific SE 

targeting PFM 

& TrA. 

CG: 

Electrotherapy 

(TENS, 

ultrasound, hot 

pack) only. 

6 weeks 

3 sessions 

/week 

(each session= 

45 minutes) 

Significant improvements in pain, disability & PFM 

function in TG (p<0.05) 

CG improved in pain & disability but no significant 

improvement in PFM function. Note: findings apply 

to women with PP-LPP, LBP specific data was no 

separated.   

SE significantly improve pain, 

disability & PFM function in 

women with PP-LBP 

Table 5: Intervention Characteristics and Key Findings of Selected Studies  
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Zahra et al., 2024 Group A: scar 

mobilization + 

CSE 

Group B: scar 

mobilization only 

3 weeks  

(3 sessions/ week) 

Significant pain reduction was observed in 

group A (p=0.019) indicating the added 

value of CSE. 

Both groups improved in ODI, MSMT, 

VSS. 

No significant between-groups difference in 

disability and scar mobility. 

Note: Pain score reflects overall LPP, not 

isolated LBP. 

Scar mobilization with CSE are 

more effective for reducing pain 

than scar mobilization alone. 

Safyeldeen et al., 

2024 

Group A: PMR 

exercises 

Group B: Pilates 

exercises (CSE) 

4 weeks (3 session/ 

week) 

Both groups improved significantly post-

treatment (p<0.05). 

Group B showed significantly better results 

than group A (PMR) in both PPT & ODI 

Pilates exercises are more 

effective than PMR exercises for 

postnatal LBP relief. 

Oh et al., 2007 IG: Back pain 

relief program 

(education, 

exercise videos, 

pamphlets, 

follow-up calls) 

vs CG: (no 

intervention) 

8 weeks (3 sessions/ 

day) 2-5 days per 

week 

Each session last for 

30 mints 

Both groups showed improvement over 

time, especially in pain reduction, however 

no statistically significant difference was 

found between the IG and CG in any 

outcome. 

The program was not effective in 

significantly reducing PP back 

pain or functional limitations. 

Alam et al., 2021 Spinal 

stabilization 

exercises, Kegel 

exercises 

6 weeks (2 sessions / 

week at clinic + 

home exercises 5 

times / day) 

Significant pain reduction in all functional 

tasks (p<0.05) 100% of urine leakage cases 

resolved. 

Lumbar stabilization exercises 

reduced LBP and improve 

function; Kegel exercises resolve 

incontinence 
 

 

 

Continuation of Table 5: Intervention Characteristics and Key Findings 
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Definitions: CSA: Core Stability Assessment; PP: Postpartum; LBP: Low Back Pain; DNS: Dynamic Neuromuscular Stabilization; GE: General Exercises; OPD: Out Patient Department; ADLs: Activity of Daily 

Living; CSE: Core Stability Exercises; PFM: Pelvic Floor Muscles; TrA: Transverse Abdominus Muscle; SUI: Stress Urinary Incontinence; IRD: Inter-Recti Distance; ODI: Oswestry Disability Index; SE: Stabilization 

Exercises; ROM: Range of Motion; VAS: Visual Analogue Scale; LPP: Lumbo-Pelvic Pain; MSMT: Manual Scar Mobility Testing; VSS: Vancouver Scar Scale; PMR: Progressive Muscle Relaxation; PPT: Pain 

Pressure Threshold; DRI: Disability Rating Index; NPRS: Numeric Pain Rating Scale; EG: Experimental group; CG: Control Group; SG: Study Group; IG: Intervention Group; DSLR: double straight leg raise; TG: 

Training Group 

 

Unsgaard Tøndel et 

al., 2016 
Individually adapted exercise 

therapy (strengthening, 

stretching, ultrasound guided 

deep muscle activation) 

24 weeks total: 4 

weeks baseline (A1) 

16 weeks 

intervention(B) 

4 weeks withdrawal 

phase (A2) 

Isolated LBP participants had reduced 

pain and disability post-intervention. 6 

of 7 achieved clinically meaningful 

reduction in pain (≥ 15 points VAS); 4 

of 7 of disability reduction (≥ 17.6 

points DRI) No consistent correlation 

observed between TrA slides and 

symptom relief. 
 

Individualized exercise 

improved outcomes in PP-

LBP, though symptoms 

relief was not associated 

with TrA activation. 

Gadre et al., 2022 Control group: conventional 

physiotherapy (hot moist pack, 

spinal exercises, posture 

correction) 

Experimental group: 

conventional physiotherapy + 

core strengthening exercises 

4 weeks (with 

assessment at 

baseline, 2 weeks and 

4 weeks) 

Significant reduction in VAS & ODI 

scores in experimental group at 2- and 

4-weeks assessment. 

 Improvement was extremely 

significant (p< 0.0001) across all 

outcome measures. 

Core strengthening 

combines with 

conventional treatment is 

significantly more 

effective in reducing PP-

LBP than conventional 

therapy alone. 

Kale & Pathan, 2019 CSE program with weekly 

progression over 4 weeks 
4 weeks Significant improvement in pain 

intensity (NPRS 6.33±0.66 to 

3.06±0.63) and core muscle strength 

(pressure biofeedback; 70.73±0.94 to 

63.96±1.18) after 4 weeks of CSE 

(p<0.05) 

CSE are effective in 

reducing PP-LBP and 

improving core muscle 

strength in women with 

lumbopelvic instability. 

Continuation of Table 5: Intervention Characteristics and Key Findings 
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3.5 Outcome Trends 

Across the 18 included studies, majority of studies demonstrated statistically significant 

improvements in all the reported outcomes, following CSE either alone or in combination with 

other physiotherapy interventions as addressed in table 6,7,8. 

3.5.1 Effects on Pain 

Pain was the most frequently assessed outcome, reported in all 18 studies. Among them, 16 

studies demonstrated significant reductions in pain score post-intervention, commonly 

measured by using VAS, Pain NRS and PPT regardless of delivery type or study design. Both 

intra-group and inter-group improvements were documented. Two studies (Oh et al., 2007; 

Ehsani et al., 2020) failed to demonstrate significant between-group differences, though within-

group improvements were noted. 

3.5.2 Functional Impairments 

Disability or functional status was assessed in 14 studies, using tools such as ODI (n=11), 

MODQ (n=1), Disability Rating Index (n=1) or Fear Avoidance Belief questionnaire (n=1). 12 

studies reported significant improvements in disability score post-intervention. While study by 

Oh et al. 2007 and Zahra et al. 2024 showed no between-group differences in disability 

outcomes. One of the studies by Ghavipanji et al. 2021 assessed function using the FABQ, 

which focuses more on psychological aspects rather than physical ability. 

Two studies Chaudhry et al. 2013 and Oh et al. 2007 assessed ADLs and functional limitations. 

Only Chaudhry et al. 2013 reported improvement in ADLs and functioning. Four included 

studies (Adnan et al., 2021; Chaudhry et al., 2013; Nayyab et al., 2021; Oh et al., 2007) assessed 

flexibility using goniometry. Oh et al. 2007 and Nayyab et al. 2021 showed non-significant 

changes while other two studies showed positive results. 

3.5.3 Quality of Life 

None of the included studies directly measured QOL using standardized questionnaires, but 

improvements in overall functioning were considered relevant indicators. Only the study by 

Oh et al. 2007 utilized an indirect measure of QOL through the Korean PP depression scale to 

assess psychological well-being among PP women. Even though this study reported no 

statistically significant differences between and within groups.  As a result, there is insufficient 

evidence to determine the impact of CSE on overall quality of life in PP women with LBP. 
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3.5.4 Additional Outcomes 

In addition to pain and disability, some of the included studies evaluate other relevant 

outcomes. 6 studies (Adnan et al., 2021; Kumar et al., 2015; Ghavipanji et al., 2021; Chaudhry 

et al., 2013; Nayyab et al., 2021; Kale & Pathan, 2019) measured core muscle strength and 

endurance, all showed positive consistent findings. 4 studies (Khorasani et al., 2020; Ehsani et 

al., 2020; Teymuri et al., 2018; Unsgaard Tøndel et al., 2016) focused on PFM and TrA 

activation reported enhanced function post-intervention. Although study by Unsgaard-Tøndel 

et al. 2016 did not establish a direct link between improved TrA activation and pain, disability 

outcomes. While study by Saleem et al. 2021 also showed a reduction in inter-recti distance in 

women with DRA along with reduction in LBP.  Improvements in urinary incontinence (Alam 

et al.,2021; Khorasani et al., 2020) following pelvic floor focused or combined interventions 

were reported. Moreover, scar mobility alongside with pain and disability assessed by Zahra et 

al. 2024 but no significant differences reported between groups in disability and scar mobility. 

These findings were not directly aligned with the primary research question (table 6,7). 

3.5.5 Summary of Effectiveness 

Taken together, the evidence consistently indicates that CSE, whether applied independently 

or alongside complementary other physiotherapy interventions, can play a valuable role in 

managing PP-LBP, with varying degree of benefits depending on the specific intervention and 

duration. We assessed the evidence strength for each outcome in table 8, considering bias risk 

and findings consistency across studies. Pain outcomes were supported by moderate to strong 

evidence, while functional outcomes showed moderate support. QOL outcomes had limited 

supporting evidence due to insufficient data. Moreover, supervised and combined approaches 

yield the most notable benefits, particularly in reducing pain and improve core stability while 

the methodological quality of studies varied, the overall trends support the clinical utility of 

CSE in PP Rehabilitation.  

3.6 Sub-group Observations 

A closer examination of included studies revealed several noteworthy subgroups trends. 

Interventions were effective in both vaginal and caesarean deliveries, which mentioned in 

studies such as Nayyab et al. 2021 and Zahra et al. 2024. Nayyab et al. 2021 demonstrating 

significant reduction in pain and disability in post-caesarean women while Zahra et al. 2024 

showed a significant improvement in pain but no significant difference in disability between 

groups. Among specific populations, Ghavipanji et al. 2021 found DNS not only reduce pain 
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and disability in obese PP women but also enhance respiratory performance as measured by 

breath holding test. Similarly, Mahmoud et al. 2022 found greater improvements in multiparous 

women when hip mobility training was added. One more study by Teymuri et al. 2018 

demonstrated enhanced outcomes like pain, disability and PFM functioning in multiparous 

women when combining CSE with electrotherapy (table 5,6,7). 
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Author 

Year 

Outcome Measures P- values Findings 

Adnan et., al 2021 Pain, disability, core 

strength, flexibility, 

CSA 

Pain, disability, 

flexibility (p<0.001) 

CSA (p=0.03) 

Static and Swiss 

ball both effective, 

static better in 

CSA. 

Kumar et., al 2015 Pain, disability, 

endurance 

All outcomes 

(p<0.05) 

CSE superior to 

PFM exercises in 

all outcomes. 

Ghavipanji et., al 

2021 

Pain, disability, 

respiratory control, 

FABQ (indirectly 

QOL) 

All outcomes 

(p<0.001) 

DNS is more 

effective than GE. 

Chaudhry et., al 

2013 

Pain, ADLs, core 

strength, mobility 

All outcomes 

(p<0.001) 

60% had greater 

improvement in IG. 

Saleh et., al 2019 Pain, disability. (p<0.01) CSE 

+physiotherapy 

group is superior. 

Nayyab et al., 2021 Pain, disability, core 

strength, mobility. 

Pain, disability, core 

strength (p<0.001) 

Mobility is non-

significant in either 

of groups (p= 0.169) 

Supervised group 

had significantly 

better outcomes. 

Khorasani et al., 

2020 

Pain, disability, 

PFM/TrA strength, 

urinary incontinence. 

All outcomes 

(p<0.05) 

Significant 

improvement in IG 

(home-based SE 

effective) 

Saleem et al., 2021 Pain, disability, IRD All outcomes 

(p<0.05) 

Crunch protocols 

yielded better 

results. 

Ehsani et al., 2020 Pain, TrA & PFM 

activity 

TrA & PFM 

(p<0.001) Pain is 

non-significant 

between groups (p= 

0.82) 

SE improved TrA 

& PFM pain 

improved but not 

significantly 

between groups. 

Mahmoud et al., 

2022 

Pain, disability All outcomes 

(p<0.001) 

Hip rotation 

addition enhanced 

effects on LBP & 

disability. 

Teymuri et al., 2018 Pain, disability, PFM 

function 

All outcomes 

(p<0.05) 

SE + 

electrotherapy 

more effective. 

Table 6: Outcome, P- values and Findings of Selected Studies  
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Definitions: CSA: Core Stability Assessment; CSE: Core Stability Exercises; PFM: Pelvic Floor Muscles; FABQ: Fear-Avoidance Beliefs 

Questionnaire; QOL: Quality of Life; DNS: Dynamic Neuromuscular Stabilization; GE: General Exercises; ADLs: Activity of Daily Living; 

TrA: Transverse Abdominus Muscle; SE: Stabilization Exercises; IRD: Inter-Recti Distance; LBP: Low Back Pain; PMR: Progressive 

Muscle Relaxation; NPRS: Numeric Pain Rating Scale; IG: Intervention Group. 

 

 

 

 

 

 

 

 

Zahra et al., 2024 Pain, disability, 

scar mobility. 

Pain (p=0.019) 

Disability (p=0.253), 

scar mobility (p=0.353) 

is non-significant 

between groups. 

Scar mobilization + 

CSE are more 

effective for pain. 

Safyeldeen et al., 2024 Pain, disability Both outcomes (p<0.05) Pilates (CSE) more 

effective than PMR 

Oh et al., 2007 Pain, function, 

disability, 

flexibility, QOL 

(depression 

scale) 

All outcomes are non-

significant(p>0.05) 

No statistically 

significant 

improvements over 

control. 

 

Alam et al., 2021 Pain, urinary 

leakage 

All outcomes (p<0.05) Pain improved 

significantly and all 

urinary leakage 

resolved in IG. 

Unsgaard Tøndel et al., 

2016 

Pain, disability, 

TrA activation 

All outcomes; clinically 

meaningful (not 

statistical) 

TrA activation 

improved, but not 

directly linked to pain. 

Gadre et al., 2022 Pain, disability All outcomes 

(p<0.0001) 

CSE + conventional 

physiotherapy is 

highly effective. 

Kale & Pathan et al., 

2019 

Pain, core 

strength 

All outcomes (p<0.05) Progressive CSE 

improved NPRS & 

strength. 

Continuation of Table 6: Outcome, P- values and Findings of Selected Studies  
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Author 

Year 

Pain  Disability Quality 

of life 

Core 

strength 

Function/ 

ADLs 

PFM/ 

TrA 

activity 

mobility IRD Urinary 

leakage 

Scar 

mobility 

Adnan et 

al., 2021 
  --  -- --  -- -- -- 

Kumar et 

al., 2015 
  --  -- -- -- -- -- -- 

Ghavipanj

i et al., 

2021 

  --  -- -- -- -- -- -- 

Chaudhary 

et al., 

2013 

 -- --   --  -- -- -- 

Saleh et 

al., 2019 
  -- -- -- -- -- -- -- -- 

Nayyab et 

al., 2021 
  --  -- --  -- -- -- 

Khorasani 

et al., 

2020 

  -- -- --  -- --  -- 

Saleem et 

al., 2021 
  -- -- -- -- --  -- -- 

Ehsani et 

al., 2020 
 -- -- -- --  -- -- -- -- 

Mahmoud 

et al., 

2022 

  -- -- -- -- -- -- -- -- 

Teymuri et 

al., 2018 
  -- -- --  -- -- -- -- 

Zahra et 

al., 2024 
  -- -- -- -- -- -- --  

Safyldeen 

et al., 

2024 

  -- -- -- -- -- -- -- -- 

Oh et al 

2007 
   --  --  -- -- -- 

Alam et 

al., 2021 
 -- -- -- -- -- -- --  -- 

Unsgaard 

Tøndel et 

al., 2016 

  -- -- --  -- -- -- -- 

Gadre et 

al., 2022 
  -- -- -- -- -- -- -- -- 

Kale & 

Pathan et 

al., 2019 

 -- --  -- -- -- -- -- -- 

Table 7: Study Outcomes: Categorized by Significance 
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Research Questions Relevant 

Outcomes 

Findings Summary Strength of Evidence  

What is the effect of core 

stability exercises alone or 

in combination with other 

physiotherapy 

interventions on low back 

pain among postpartum 

women? 

Pain intensity 

(VAS, NPRS, 

PPT) 

16 out of 18 studies showed 

significant pain reduction. 

Combined interventions (e.g. 

CSE + PFM training or 

postural correction) often led 

to greater relief than CSE 

alone. 

Moderate to Strong: 

Most findings were consistent, 

mainly supported by 12 RCTs 

and 4 quasi experimental 

studies. 

what is the effect of these 

interventions on functional 

impairments? 

Functional 

disability (ODI, 

MODQ, ADLs, 

DRI) 

12 out of 14 studies reported 

significant improvements in 

disability scores. Supervised 

and multimodal programs 

were especially effective. 

Some lacked between-group 

significance. 

Moderate: 

Consistent direction of effect, 

but with some methodological 

variations. 

What is the effect of these 

interventions on quality of 

life? 

Quality of life 

(SF-36, 

WHOQOL-

BREF, PQOL) 

No study directly used 

standardized quality of life 

scales. Only one study by Oh 

et al. (2007) measured 

psychological well-being 

indirectly, with non-

significant results.  

Weak:  

Lacked direct quality of life 

data, limiting conclusion on 

this outcome. 

 

Definitions: VAS: Visual Analogue Scale; NPRS: Numeric Pain Rating Scale; PPT: Pain Pressure Threshold; CSE: Core Stability Exercises; 

PFM: Pelvic Floor Muscle; RCT: Randomized Controlled Trail; ODI: Oswestry Disability Index; MODQ: Modified Oswestry Disability 

Questionnaire; ADLs: Activity of Daily Living; DRI: Disability Rating Index; SF-36: 36-Item Short Form Survey; WHOQOL-BREF: The 

World Health Organization Quality of Life Brief Version; PQOL: Postpartum Quality of Life 

 

 

 

 

 

 

 

 

Table 8: Mapping of Research Questions to Outcomes and Findings 
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4. Discussion 

4.1 Principal Findings 
This systematic review synthesized evidence from 18 studies examining the effectiveness of 

CSE in managing PP-LBP. Both RCT's and quasi experimental study designs were analyzed to 

assess the effect of CSE in pain, functional disability and QOL. A consistent finding 

demonstrated that CSE rather applied alone or in combination with other physiotherapy 

interventions significantly reduced pain intensity and improved functional outcomes among PP 

women. This consistent trend across PP population with variation in delivery types and 

intervention durations supports the notion that CSE can be a reliable method for managing PP-

LBP.  

Pain was the most persistently measured and reported outcome across all included studies. Pain 

was typically assessed by using validated tools such as VAS, Pain NRS and PPT providing 

strong evidence for the clinical effectiveness of CSE in reducing perceived pain intensity. In 

addition to pain reduction, the majority of studies also reported improved functional status 

using tools such as ODI, MODQ and other measures like ADLs/IADLs. Core muscle strength, 

particularly in the TrA and MF improvements post-intervention. However, evidence regarding 

the effect of CSE on QOL were scarcely addressed, as none of the studies used standardized 

QOL measurement tools. 

4.2 Interpretation of Result Based on Existing Literature 

The findings of this review support the role of CSE in managing PP-LBP. During pregnancy 

and delivery, factors such as ligament laxity, postural changes, muscle imbalance and DRA 

contributes to compromised spinal stability (Pawar et al., 2018; teymuri et al., 2018; Lee et al., 

2023). The present review supports the notion that targeted core stabilization not only reverse 

muscle dysfunction but also contributes to better neuromuscular control and load transfer 

across the trunk and pelvis, improving both static and dynamic stability it aligns with Saleh et 

al. (2019) who emphasized the role of core muscle strength and neuromuscular re-education in 

reducing pain and restoring spinal stability. 

Building on this, the evidence consistently highlights the critical role of deep core muscle 

particularly the TrA and MF for spinal and pelvic stabilization. This alliance with the 

foundational theory that core muscle weakness especially in TrA and MF or delayed activation 

of these muscles has been widely recognized as a key factor contributing to PP-LBP, as these 
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muscles play essential role in maintaining lumbopelvic stability (Hodges & Richardson, 1996; 

Kumar et al., 2015) 

The mechanism behind the pain reduction appear to involve improvements in motor control 

and neuromuscular coordination within the lumbopelvic region, which are vital for restoring 

spinal stability and reducing pain. This interpretation aligns with the theoretical understanding 

that impairments in motor control worsen spinal instability and related symptoms (Hodges, 

2003; Afriannisyah et al., 2020). Thus, targeted CSE intervention facilitates neuromuscular 

adaptations that restore motor control and reduce pain, along with this neuromuscular re-

education likely underpins the reduction of spinal instability and subsequent symptom relief 

noted across diverse PP population. For example, Nayyab et al. (2021) demonstrated that a 

supervised CSE program significantly reduced pain and disability in post-cesarean women 

compared to home-based training. similarly, Kumar et al. (2015) found CSE more effective 

than pelvic floor muscle training alone in improving pain and endurance. These findings align 

with Hodges (2003) concept that restoring motor control of core muscles is essential in 

reducing spinal instability and associated pain. 

Importantly, improvements in functional outcomes across the studies highlight the broader 

benefits of CSE beyond pain reduction, addressing disability and helping PP woman to better 

manage daily activities and caregiving demands (Morgen, 2008; Safyeldeen et al., 2024). The 

positive impact of CSE on related issues such as urinary incontinence and DRA further supports 

their role in restoring comprehensive core function and integrity (Thabet & Alshehri, 2019).  

Notably, the influence of delivery mode on recovery patterns suggests the need for tailored 

CSE programs. post-caesarean women may need personalized interventions considering scar 

mobility, muscle healing and neuromuscular adaptations to achieve optimal recovery and 

functional outcomes as variability in functional improvements observed in this subgroup.  

This review consolidates the existing literature supporting CSE as a crucial treatment for PP-

LBP, highlighting its benefits in restoring muscle function, improving neuromuscular 

coordination and enhancing functional recovery within PP population. 

4.3 Methodological Considerations 

4.3.1 Population 

The studies included in the review focused on PP women with LBP following childbirth while 

clearly defined. some studies did not separate LBP from LLP, introducing ambiguity. However, 
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variations in delivery methods and PP duration. Some include women as early as 6 weeks 

postpartum while other allowed up to 2 years, limiting comparability. 

4.3.2 Interventions 

The intervention of Interest was CSE, applied either alone or in combination with other 

physiotherapy interventions such as postural correction, electrotherapy and pelvic floor muscle 

training. protocols varied widely in duration (ranging from 4 to 24 weeks), frequency (2-6 

sessions/week), and exercise type (e.g. Pilates, DNS, stabilization exercises focus on TrA and 

PFM) and supervision. this heterogeneity makes it challenging to determine the most effective 

approach or optimal dosage. 

4.3.3 Comparator  

Among the included studies, several used conventional physiotherapy, stretching or general 

exercise as a comparator, while other employed no-treatment or minimal intervention control 

groups. a few quasi-experimental studies lacked a formal control group entirely. This 

inconsistency in comparison conditions complicates interpretation of relative effectiveness and 

may introduce outcome interpretation bias. 

4.3.4 Outcomes 

Pain and Disability were the most commonly assessed outcomes, measured using validated 

scales like VAS, NPRS and ODI. quality of life was rarely assessed and inconsistently 

measured. additional outcomes such as pelvic floor function, core strength, inter-recti distance 

and urinary incontinence were reported in some studies, but not consistently. furthermore, 

inconsistent measurement tools, the lack of follow-ups beyond the immediate post-intervention 

period, reducing the ability to assess sustained effects. 

4.4 Limitations of review process 

This review was restricted to English language publications, which may have introduced 

language bias. Grey literature and unpublished studies were excluded, and the use of only four 

databases may increase the risk of publication bias. the search strategy was developed without 

librarian. although MESH terms and Boolean operators were used, there is a probability that 

relevant studies were missed due to limited search optimization. moreover, quality assessment 

done by using ROB-2 and ROBIN-1 tools, several studies had methodological limitations such 

as lack of blinding, unclear allocation, small sample sizes. this might lower the overall certainty 

of the evidence. due to heterogeneity in intervention protocol, outcome measures and study 

designs, a meta-analysis was not performed as finding based on qualitative synthesis. 
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4.5 Potential impacts of these limitation 

These limitations collectively affect the interpretation, reliability and generalizability of the 

review findings. language and publication bias may overestimate the effectiveness of 

interventions. variability in interventions and outcome measures limited comparability, ability 

to apply findings to specific clinical settings and prevent meta-analysis. finally, the absence of 

meta-analysis and methodological limitations reduces the strength of the evidence and calls for 

more standardized trails in future research. 

4.6 Combined Interventions; Enhanced Outcomes: 

While CSE alone were effective, studies combining them with other therapies such as 

(Chaudhry et al., 2013; Saleh et al., 2019) demonstrated that combining CSE with postural 

correction or conventional physiotherapy produced greater pain relief than single interventions. 

Similarly, Teymuri et al. (2018) reported enhanced outcomes when CSE combined with 

electrotherapy, while study by Unsgaard-Tøndel, (2016) found that adding stretching, deep 

muscle activation and ergonomic advice further improved pain and function. These studies 

demonstrated that multimodal approaches often yielded superior outcomes and suggested that 

even though CSE are effective on their own, they may have synergetic effects when used as a 

part of multimodal program. Such combined strategies enhance motor control, promote 

coordinated activation of pelvic floor and trunk muscles, and results in greater reduction in pain 

and disability then isolated interventions alone as consistently noted across the studies.  

The inclusion of combination approaches appears to be necessary due to the multifactorial 

nature of PP-LBP. As indicated in the literature, factors beyond core muscle weakness- such as 

ligament laxity, hormonal changes and postural alterations also contribute to pain and 

dysfunction (Zhang et al., 2023; Wang et al., 2012) 

4.7 Variability in Outcomes: 

Not all studies found statistically significant between-group differences. Oh et al. (2007) and 

Ehsani et al. (2020) reported only within group improvements in pain and disability. Whereas, 

Zahra et al. (2024) reported no significant improvements in functional ability between groups. 

These inconsistencies may stem from shorter intervention duration, lower intensity, lack of 

participant adherence or methodological limitations such as lack of blinding or small sample 

sizes. 
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Moreover, some studies focused on LPP rather than isolated LBP. (Saleh et al., 2019; Ehsani et 

al., 2020; Teymuri et al., 2018; Zahra et al., 2024) may dilute specificity of outcomes due to 

overlapping symptomology, making it difficult to draw conclusion specific to spinal pain. This 

highlights the importance of precise definitions and categorizations in research as outlined by 

Vleeming et al. (2008) and Wu et al. (2014) that differentiation between PGP and LBP is 

clinically important. Despite this, the majority of evidence still favors the pain reducing and 

functional enhancement effects of CSE in PP women with LBP. 

4.8 Clinical and Practical Implications: 

The evidence supports the inclusion of CSE in routine PP rehabilitation programs. Program 

lasting 4 to 8 weeks with three sessions per week were most commonly effective. Longer 

follow-ups, as in Unsgaard-Tøndel et al. (2016) showed sustained benefits, emphasizing the 

importance of adherence and long-term planning in PP rehabilitation. These exercises can be 

delivered in supervised clinical settings or as home programs with proper guidance as used in 

study by Khorasani et al. (2020) given a positive outcome. Thus, the adaptability of these 

exercises is useful in both high resource and low resource settings and aligns with the 

sustainability and accessibility goal. (WHO, 2021; Dionne et al., 2021). 

4.9 Research Gap and Limitations: 

Despite positive findings, a notable gap remains in the assessment of QOL. None of the 

included studies employed standardized QOL measures such as SF-36 or WHOQOL-BREF. 

Although improved function and pain relief indirectly suggests better well-being. As 

highlighted by Gutke et al. (2011) in the background, PP-LBP significantly affect the mental 

health, including associations with depression and anxiety. Therefore, the full impact of CSE 

on overall well-being remains underexplored. While CSE shows consistent positive effects on 

pain and function, the overall strength of evidence remains moderate as many of the included 

studies have small sample size, methodological limitations such as lack of blinding, lacked 

long term follow-ups or studies on broader terms LPP did not clearly differentiate between LBP 

and PGP reduce overall confidence. Additionally, none of the included studies clearly 

addressed participants adherence and socioeconomic factors which could affect the reliability 

and generalizability of the results. 
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4.10 Future Scope and Recommendations: 

Future studies aim to include long-term follow-ups to assess the sustainability of outcomes. 

Need for subgroup analysis based on pain type (LBP, PGP), specific conditions (DRA, pelvic 

floor dysfunction) and delivery mode (vaginal or caesarean). Though, larger trials with 

standardized protocols are needed to determine optimal CSE frequency, intensity and duration. 

Future studies should also prioritize assessing the impact of PP-LBP on QOL, incorporating 

standardized tools to evaluate mental well-being and daily functioning alongside physical 

symptoms. Inclusion of larger sample sizes to enhance generalizability. 

5. Conclusion: 

This systematic review demonstrated that CSEs are effective in reducing LBP and improving 

functional outcomes among PP women. While both standalone and combined interventions are 

beneficial, future research should prioritize high-quality, long-term trials with larger sample 

size using standardized measures to assess sustained benefits and impact on QOL. 

CSE represent a low cost, non-invasive and sustainable strategy for managing PP-LBP. 

Incorporating these exercises into clinical practice has the potential to enhance PP recovery, 

supports maternal health and improve daily functioning. The findings also underscore the 

importance of increasing awareness among healthcare professionals about the benefit of 

targeted exercise program, such as CSE in postpartum care and management. 

 

 

 

 

 

 

 

 

 



 
 

46 
 

References 

Adnan, H., Ghous, M., Ur Rehman, S. S., & Yaqoob, I. (2021). The effects of a static 

exercise programme versus Swiss ball training for core muscles of the lower back and 

pelvic region in patients with low back pain after child delivery: A single blind 

randomized control trial. Journal of the Pakistan Medical Association, 71(4), 1058–1062. 

https://doi.org/10.47391/JPMA.784  

Afriannisyah, E., Herawati, L., & Widyawati, M. N. (2020). Core stability exercise for 

low back pain: A literature review. STRADA Jurnal Ilmiah Kesehatan, 9(2), 1718–1723. 

https://doi.org/10.30994/sjik.v9i2.525 

Afzal, U., Saeed, Q., Anwar, M. N., Pervaiz, S., Shahid, M., Javed, R., Ali, M. U., & Lee, 

S. W. (2023). Comparison of health parameters in postpartum diastasis recti: A 

randomized control trial of SEMG biofeedback-assisted core strengthening exercises with 

kinesiotaping vs. non-assisted exercises. Journal of Women's Health Physical Therapy, 

46(2), 85–94. https://doi.org/10.1055/a-1211-4576 

Akuthota, V., Ferreiro, A., Moore, T., & Fredericson, M. (2008). Core stability exercise 

principles. Current Sports Medicine Reports, 7(1), 39–44. 

https://doi.org/10.1249/JSR.0b013e318164b8b8 

Alam, F., Urme, N. A., & Jahan, N. (2021). Effectiveness of specific lumbar stabilization 

exercise for LBP among postpartum women: A quasi-experimental study. Journal of 

Advanced Academic Research, 8(1), 79–89. https://www.phdcentre.edu.np 

American College of Obstetricians and Gynecologists. (2020). Physical activity and 

exercise during pregnancy and the postpartum period (ACOG Committee Opinion No. 

804). Obstetrics & Gynecology, 135(4), e178–e188. 

https://doi.org/10.1097/AOG.0000000000003772 

Bennett, R. J. (2014). Exercise for postnatal low back pain and pelvic pain. Journal of the 

Association of Chartered Physiotherapists in Women’s Health, 115, 14–21. 

https://thepogp.co.uk/_userfiles/pages/files/bennett.pdf 

Bergström, C., Persson, M., & Mogren, I. (2016). Sick leave and healthcare utilisation in 

women reporting pregnancy-related low back pain and/or pelvic girdle pain at 14 months 

https://doi.org/10.47391/JPMA.784
https://doi.org/10.30994/sjik.v9i2.525
https://doi.org/10.1055/a-1211-4576
https://doi.org/10.1249/JSR.0b013e318164b8b8
https://www.phdcentre.edu.np/
https://doi.org/10.1097/AOG.0000000000003772
https://thepogp.co.uk/_userfiles/pages/files/bennett.pdf


 
 

47 
 

postpartum. Chiropractic & Manual Therapies, 24(1), 7. https://doi.org/10.1186/s12998-

016-0088-0 

Booth, A., Sutton, A., & Papaioannou, D. (2022). Systematic approaches to a successful 

literature review (3rd ed.). SAGE Publications. 

Brites-Lagos, C., Maranhão, C., Szumilewicz, A., & Santos-Rocha, R. (2024). 

Development and validation of the physical exercise program “Active Mums” for 

postpartum recovery: Application of the CReDECI-2 guidelines. BMC Pregnancy and 

Childbirth, 24, Article 295. https://doi.org/10.1186/s12884-024-06493-5 

Chaudry, S., Rashid, F., & Shah, S. I. H. (2013). Effectiveness of core stabilization 

exercises along with postural correction in postpartum back pain. Rawal Medical Journal, 

38(3), 256-259. https://www.rmj.org.pk/fulltext/27-1360296852.pdf 

Cleveland Clinic. (n.d.). Postpartum: Stages, symptoms & recovery time. Cleveland 

Clinic. https://my.clevelandclinic.org/health/articles/postpartum 

Corso, M., Grondin, D., & Weis, C. A. (2016). Postpartum low back pain: It is not always 

what you think. Obstetrics and Gynaecology Cases - Reviews, 3(3), Article 79. 

https://doi.org/10.23937/2377-9004/1410079 

Current Guidelines and Recommendations for Postnatal Exercise. (2022, October 

20). Physiopedia, . Retrieved 13:26, June 4, 2025 from https://www.physio-

pedia.com/index.php?title=Current_Guidelines_and_Recommendations_for_Postnatal_E

xercise&oldid=318734. 

Davenport, M. H., Nagpal, T. S., Mottola, M. F., Skow, R. J., Poitras, V. J., Gray, C. E., & 

Riske, L. (2019). Exercise for prenatal and postnatal depression: A meta-analysis and 

meta-regression. British Journal of Sports Medicine, 53(2), 90–98. 

https://doi.org/10.1136/bjsports-2018-099697 

Dionne, C. E., Dunn, K. M., Croft, P. R., & Walker, B. F. (2021). Low back pain and 

access to healthcare: Challenges in underserved populations. The Lancet Rheumatology, 

3(10), e697–e708. https://doi.org/10.1016/S2665-9913(21)00231-4 

Dunn, G., Egger, M. J., Shaw, J. M., Yang, J., Bardsley, T., Powers, E., & Nygaard, I. E. 

(2019). Trajectories of lower back, upper back, and pelvic girdle pain during pregnancy 

https://doi.org/10.1186/s12998-016-0088-0
https://doi.org/10.1186/s12998-016-0088-0
https://doi.org/10.1186/s12884-024-06493-5
https://www.rmj.org.pk/fulltext/27-1360296852.pdf
https://my.clevelandclinic.org/health/articles/postpartum
https://doi.org/10.23937/2377-9004/1410079
https://www.physio-pedia.com/index.php?title=Current_Guidelines_and_Recommendations_for_Postnatal_Exercise&oldid=318734
https://www.physio-pedia.com/index.php?title=Current_Guidelines_and_Recommendations_for_Postnatal_Exercise&oldid=318734
https://www.physio-pedia.com/index.php?title=Current_Guidelines_and_Recommendations_for_Postnatal_Exercise&oldid=318734
https://doi.org/10.1136/bjsports-2018-099697
https://doi.org/10.1016/S2665-9913(21)00231-4


 
 

48 
 

and early postpartum in primiparous women. Women's Health, 15, 1745506519842757. 

https://doi.org/10.1177/1745506519842757 

Ehsani, F., Sahebi, N., Shanbehzadeh, S., Arab, A. M., & ShahAli, S. (2020). Stabilization 

exercise affects function of transverse abdominis and pelvic floor muscles in women with 

postpartum lumbo-pelvic pain: A double-blinded randomized clinical trial study. 

International Urogynecology Journal, 31, 197–204. https://doi.org/10.1007/s00192-019-

03877-1 

Gadre, S. T., Kanase, S. B., & Mane, D. A. (2022). Effect of core strengthening exercises 

on post-partum women with lumbar dysfunction. Journal of Clinical and Diagnostic 

Research (JCLMM), 10(3), 210–219. 

https://www.jclmm.com/index.php/journal/article/view/179 

Ghavipanje, V., Rahimi, N. M., & Akhlaghi, F. (2021). Six weeks effects of dynamic 

neuromuscular stabilization (DNS) training in obese postpartum women with low back 

pain: A randomized controlled trial. Biological Research for Nursing, 24(1), 106–114. 

https://doi.org/10.1177/10998004211044828 

Global Burden of Disease Study. (2017). Global, regional, and national burden of low 

back pain, 1990–2017: A systematic analysis. The Lancet, 392(10158), 2352–2362. 

https://doi.org/10.1016/S0140-6736(18)31610-6 

Gutke, A., Lundberg, M., Ostgaard, H. C., & Oberg, B. (2011). Impact of postpartum 

lumbopelvic pain on disability, pain intensity, health-related quality of life, activity level, 

kinesiophobia, and depressive symptoms. Eur Spine J, 20(3), 440-8. 

http://dx.doi.org/10.1007/s00586-010-1487-6 

Higgins, J. P. T., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M. J., & Welch, V. 

A. (Eds.). (2024). Cochrane Handbook for Systematic Reviews of Interventions (Version 

6.5). Cochrane. Retrieved from https://training.cochrane.org/handbook 

Hodges, P. W., & Richardson, C. A. (1996). Inefficient muscular stabilization of the 

lumbar spine associated with low back pain: A motor control evaluation of transversus 

abdominis. Spine, 21(22), 2640–2650. https://doi.org/10.1097/00007632-199611150-

00014 

https://doi.org/10.1177/1745506519842757
https://doi.org/10.1007/s00192-019-03877-1
https://doi.org/10.1007/s00192-019-03877-1
https://www.jclmm.com/index.php/journal/article/view/179
https://doi.org/10.1177/10998004211044828
https://doi.org/10.1016/S0140-6736(18)31610-6
http://dx.doi.org/10.1007/s00586-010-1487-6
https://training.cochrane.org/handbook
https://doi.org/10.1097/00007632-199611150-00014
https://doi.org/10.1097/00007632-199611150-00014


 
 

49 
 

Hodges, P. W. (2003). Core stability exercise in chronic low back pain. Orthopedic 

Clinics of North America, 34(2), 245–254. https://doi.org/10.1016/S0030-5898(03)00003-

8 

Hodges, P. W., Sapsford, R., & Pengel, L. H. M. (2007). Postural and respiratory 

functions of the pelvic floor muscles. Neurourology and Urodynamics, 26(3), 362–371. 

https://doi.org/10.1002/nau.20232 

Inge, P., Orchard, J. J., Purdue, R., & Orchard, J. W. (2022). Exercise after pregnancy. 

Australian Journal of General Practice, 51(1–2), 43–47. https://doi.org/10.31128/AJGP-

09-21-6181 

Joshi, S., & Parikh, S. (2016). Prevalence of low back pain and its impact on quality of 

life in postpartum women. International Journal of Recent Scientific Research, 7(11), 

14342–14348. Retrieved from http://www.recentscientific.com 

Kale, A. A., & Pathan, N. M. (2019). Effect of core stabilisation exercises in postnatal 

women with lumbo-pelvic instability. Indian Journal of Physiotherapy and Occupational 

Therapy - An International Journal, 13(1), 37-41. https://doi.org/10.5958/0973-

5674.2019.00038.8 

Kamel, D. M., & Yousif, A. M. (2017). Neuromuscular electrical stimulation and strength 

recovery of postnatal diastasis recti abdominis muscles. Annals of Rehabilitation 

Medicine, 41(3), 465–474. https://doi.org/10.5535/arm.2017.41.3.465 

Kanakaris, N. K., Roberts, C. S., & Giannoudis, P. V. (2011). Pregnancy-related pelvic 

girdle pain: An update. BMC Medicine, 9, 15. https://doi.org/10.1186/1741-7015-9-15 

Khorasani, F., Ghaderi, F., Bastani, P., Sarbakhsh, P., & Berghmans, B. (2020). The 

effects of home-based stabilization exercises focusing on the pelvic floor on postnatal 

stress urinary incontinence and low back pain: A randomized controlled trial. 

International Urogynecology Journal, 31(11), 2301–2307. 

https://doi.org/10.1007/s00192-020-04284-7 

Kulie, T., Slattengren, A., Redmer, J., Counts, H., Eglash, A., & Schrager, S. (2010). 

Obesity and women's health: An evidence-based review. The Journal of the American 

Board of Family Medicine, 24(1), 76. https://doi.org/10.3122/jabfm.2011.01.100076 

https://doi.org/10.1016/S0030-5898(03)00003-8
https://doi.org/10.1016/S0030-5898(03)00003-8
https://doi.org/10.1002/nau.20232
https://doi.org/10.31128/AJGP-09-21-6181
https://doi.org/10.31128/AJGP-09-21-6181
http://www.recentscientific.com/
https://doi.org/10.5958/0973-5674.2019.00038.8
https://doi.org/10.5958/0973-5674.2019.00038.8
https://doi.org/10.5535/arm.2017.41.3.465
https://doi.org/10.1186/1741-7015-9-15
https://doi.org/10.1007/s00192-020-04284-7
https://doi.org/10.3122/jabfm.2011.01.100076


 
 

50 
 

Kumar, J., Yadav, J., & Kalra, S. (2015). Effect of pelvic floor muscle exercises in 

comparison with core stability exercises on pain, functional status and abdominal muscle 

endurance in postpartum females with chronic low back pain. Indian Journal of Health 

Sciences and Care, 2(2), 121-126. https://doi.org/10.5958/2394-2800.2015.00022.X 

Lee, N., Bae, Y.-H., Fong, S. S. M., & Lee, W.-H. (2023). Effects of Pilates on inter-recti 

distance, thickness of rectus abdominis, waist circumference, and abdominal muscle 

endurance in primiparous women. BMC Women’s Health, 23(1), 626. 

https://doi.org/10.1186/s12905-023-02775-5 

Liddle, S. D., & Pennick, V. (2015). Interventions for preventing and treating low-back 

and pelvic pain during pregnancy and postpartum: A systematic review. Cochrane 

Database of Systematic Reviews, 9, CD001139. 

https://doi.org/10.1002/14651858.CD001139.pub4 

Long, G., Yao, Z., Na, Y., Ping, Y., Wei, S., & Mingsheng, T. (2020). Different types of 

low back pain in relation to pre- and post-natal maternal depressive symptoms. BMC 

Pregnancy and Childbirth, 20, 551. https://doi.org/10.1186/s12884-020-03139-9 

Madzivhandila, P. M., Cochrane, M. E., & Nkuna, R. D. (2023). Prevalence and 

characteristics of women with persistent LBP postpartum. The Open Pain Journal, 16, 

Article e187638632308010. https://doi.org/10.2174/18763863-v16-230825-2023-5 

Mahmoud, A. M., Abd El Wahab, A. H., Yousef, A. M., Elbadry, S. M., & Yosri, M. M. 

(2022). Effect of correcting limited hip internal rotation on postpartum low back pain: A 

randomized controlled trial. NeuroQuantology, 20(6), 5968-5975. 

https://doi.org/10.14704/nq.2022.20.6.NQ22602 

Miladi, S., Makhlouf, Y., Boussaa, H., Ben Abdelghani, K., Fazaa, A., & Laatar, A. 

(2023). Prevalence and associated factors for persistent low back pain in the postpartum 

period. La Tunisie Médicale, 101(8-9), 688–692. 

https://latunisiemedicale.com/index.php/tunismed/article/view/4268 

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & The PRISMA Group. (2015). 

Preferred reporting items for systematic reviews and meta-analyses: The PRISMA 

statement. PLoS Medicine, 6(7), e1000097. https://doi.org/10.1371/journal.pmed.1000097 

https://doi.org/10.5958/2394-2800.2015.00022.X
https://doi.org/10.1186/s12905-023-02775-5
https://doi.org/10.1002/14651858.CD001139.pub4
https://doi.org/10.1186/s12884-020-03139-9
https://doi.org/10.2174/18763863-v16-230825-2023-5
https://doi.org/10.14704/nq.2022.20.6.NQ22602
https://latunisiemedicale.com/index.php/tunismed/article/view/4268
https://doi.org/10.1371/journal.pmed.1000097


 
 

51 
 

Mogren, I. M. (2008). Physical activity and persistent low back pain and pelvic pain 

postpartum. BMC Public Health, 8, 417. https://doi.org/10.1186/1471-2458-8-417 

Naseem, H., Javaid, S., Zaidi, F., & Ahmed, I. (2022). Effect of core stability exercises on 

diastasis recti and lumbopelvic pain in postpartum females: A descriptive case series. 

Rawal Medical Journal, 47(3), 603–606. Retrieved from 

https://www.rmj.org.pk/index.php?mno=109063 

Nawshin, N., & Sanam, S. (2023). The impact of low back pain on functional status of 

postpartum women: Survey in Bangladesh. Nur Primary Care, 8(5), 1–8. 

https://doi.org/10.2174/18763863-v16-230825-2023-5 

Nayyab, I., Ghous, M., Ur Rehman, S. S., & Yaqoob, I. (2021). The effects of an exercise 

programme for core muscle strengthening in patients with low back pain after Caesarian-

section: A single blind randomized controlled trial. Journal of the Pakistan Medical 

Association, 71(5), 1319–1325. https://doi.org/10.47391/JPMA.596  

Oh, H.-E., Lee, Y.-S., Shim, M.-J., & Kim, J.-S. (2007). Effects of a postpartum back pain 

relief program for Korean women. Journal of Korean Academy of Nursing, 37(2), 163–

170. https://doi.org/10.4040/jkan.2007.37.2.163 

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. 

D., ... Moher, D. (2021). The PRISMA 2020 statement: An updated guideline for 

reporting systematic reviews. BMJ, 372, n71. https://doi.org/10.1136/bmj.n71 

Pawar, P. A., Bochare, A. B., & Yeole, U. L. (2018). Effects of mat-based Pilates exercises 

vs conventional exercises on core muscle strength in postnatal women. International 

Journal of Academic Research and Development, 3(1), 772-776. 

https://allstudiesjournal.com/assets/archives/2018/vol3issue1/3-1-247-217.pdf 

PhysioPedia. (2023). Current guidelines and recommendations for postnatal exercise. 

https://www.physio-

pedia.com/Current_Guidelines_and_Recommendations_for_Postnatal_Exercise 

Rai, R., & Subramanian, S. (2023). Association between low back pain, pelvic floor 

dysfunction, and diastasis rectus abdominis in postnatal delivery women. Asian Journal of 

Pharmaceutics and Health Care, 15, 16–21. https://doi.org/10.4103/ajprhc.ajprhc_102_22 

https://doi.org/10.1186/1471-2458-8-417
https://www.rmj.org.pk/index.php?mno=109063
https://doi.org/10.2174/18763863-v16-230825-2023-5
https://doi.org/10.47391/JPMA.596
https://doi.org/10.4040/jkan.2007.37.2.163
https://doi.org/10.1136/bmj.n71
https://allstudiesjournal.com/assets/archives/2018/vol3issue1/3-1-247-217.pdf
https://www.physio-pedia.com/Current_Guidelines_and_Recommendations_for_Postnatal_Exercise
https://www.physio-pedia.com/Current_Guidelines_and_Recommendations_for_Postnatal_Exercise
https://doi.org/10.4103/ajprhc.ajprhc_102_22


 
 

52 
 

Safyeldeen, N. A., Hanafy, H. M., Mohamed, M. A., & Samir, S. H. (2024). Effect of 

progressive muscle relaxation exercises versus Pilates exercises on postnatal low back 

pain. Advances in Rehabilitation, 38(3), 16–24. https://doi.org/10.5114/areh.2024.142442 

Saleem, Z., Khan, A. A., Farooqui, S. I., Yasmeen, R., & Rizvi, J. (2021). Effect of 

exercise on inter-recti distance and associated low back pain among postpartum females: 

A randomized controlled trial. Journal of Family and Reproductive Health, 15(3), 202–

208. https://doi.org/10.4103/jfrh.jfrh_104_21 

Saleh, M. S. M., Botla, A. M. M., & Elbehary, N. A. M. (2019). Effect of core stability 

exercises on postpartum lumbopelvic pain: A randomized controlled trial. Journal of Back 

and Musculoskeletal Rehabilitation, 32, 205–213. https://doi.org/10.3233/BMR-181259 

Skoura, A., Billis, E., Papanikolaou, D. T., Xergia, S., Tsarbou, C., Tsekoura, M., 

Kortianou, E., & Maroulis, I. (2024). Diastasis recti abdominis rehabilitation in the 

postpartum period: A scoping review of current clinical practice. International 

Urogynecology Journal, 35(3), 491–520. https://doi.org/10.1007/s00192-024-05727-1 

Sterne, J. A., Hernán, M. A., Reeves, B. C., Savović, J., Berkman, N. D., Viswanathan, 

M., ... Higgins, J. P. (2016). ROBINS-I: A tool for assessing risk of bias in non-

randomised studies of interventions. BMJ, 355, i4919. https://doi.org/10.1136/bmj.i4919 

Teymuri, Z., Hosseinifar, M., & Sirousi, M. (2018). The effect of stabilization exercises 

on pain, disability, and pelvic floor muscle function in postpartum lumbopelvic pain: A 

randomized controlled trial. American Journal of Physical Medicine & Rehabilitation, 

97(12), 885–891. https://doi.org/10.1097/PHM.0000000000000993 

Thabet, A. A., & Alshehri, M. A. (2019). Efficacy of deep core stability exercise program 

in postpartum women with diastasis recti abdominis: A randomized controlled trial. 

Journal of Musculoskeletal and Neuronal Interactions, 19(1), 62–68. 

https://pubmed.ncbi.nlm.nih.gov/30839304/ 

Tseng, P.-C., Puthussery, S., Pappas, Y., & Gau, M.-L. (2015). A systematic review of 

randomised controlled trials on the effectiveness of exercise programs on lumbo pelvic 

pain among postnatal women. BMC Pregnancy and Childbirth, 15, 316. 

https://doi.org/10.1186/s12884-015-0736-4 

https://doi.org/10.5114/areh.2024.142442
https://doi.org/10.4103/jfrh.jfrh_104_21
https://doi.org/10.3233/BMR-181259
https://doi.org/10.1007/s00192-024-05727-1
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1097/PHM.0000000000000993
https://pubmed.ncbi.nlm.nih.gov/30839304/
https://doi.org/10.1186/s12884-015-0736-4


 
 

53 
 

Unsgaard-Tøndel, M., Vasseljen, O., Woodhouse, A., & Mørkved, S. (2016). Exercises 

for women with persistent pelvic and low back pain after pregnancy. Global Journal of 

Health Science, 8(9), 107–116. https://doi.org/10.5539/gjhs.v8n9p107 

Vleeming, A., Albert, H. B., Östgaard, H. C., Sturesson, B., & Stuge, B. (2008). European 

guidelines for the diagnosis and treatment of pelvic girdle pain. European Spine Journal, 

17(6), 794–819. https://doi.org/10.1007/s00586-008-0602-4 

Wang, X.-Q., Zheng, J.-J., Yu, Z.-W., Bi, X., Lou, S.-J., Liu, J., Cai, B., Hua, Y.-H., Wu, 

M., Wei, M.-L., Shen, H.-M., Chen, Y., Pan, Y.-J., Xu, G.-H., & Chen, P.-J. (2012). A 

meta-analysis of core stability exercise versus general exercise for chronic low back pain. 

PLOS ONE, 7(12), e52082. https://doi.org/10.1371/journal.pone.0052082 

World Health Organization. (2021). WHO guidelines on physical activity and sedentary 

behavior. Geneva: WHO. https://www.who.int/publications/i/item/9789240015128 

Wu, W. H., Meijer, O. G., Uegaki, K., Mens, J. M. A., van Dieën, J. H., Wuisman, P. I. J. 

M., & Östgaard, H. C. (2004). Prevalence and risk factors of postpartum low back pain: A 

prospective cohort study. European Spine Journal, 13(6), 575–589. 

https://doi.org/10.1007/s00586-003-0597-8 

Zahra, A., Fatima, G., & Ikram, M. (2024). Comparison of scar mobilization techniques 

with and without core stability exercises on scar tissue mobility and lumbopelvic pain. 

International Health Review, 4(2), 14–27. https://doi.org/10.32350/ihr.42.02 

Zhang, M., Cooley, C., Ziadni, M. S., Mackey, I., & Flood, P. (2023). Association 

between history of childbirth and chronic, functionally significant back pain in later life. 

BMC Women's Health, 23(4). https://doi.org/10.1186/s12905-022-02023-2 

 

 

https://doi.org/10.5539/gjhs.v8n9p107
https://doi.org/10.1007/s00586-008-0602-4
https://doi.org/10.1371/journal.pone.0052082
https://www.who.int/publications/i/item/9789240015128
https://doi.org/10.1007/s00586-003-0597-8
http://doi.org/10.32350/ihr.42.02
https://doi.org/10.1186/s12905-022-02023-2

