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											Abstract

											
											
												Pregnancy-related structural changes to the abdominal-pelvic region can cause perinatal and postpartum disorders such as diastasis recti (DRA) and pelvic floor dysfunction (PFD).This research describes the occurrence of DRA and PFD symptoms, diagnosis, use of prevention/treatment methods and sources of education among 152 women < 15 months post-partum. Data was gathered using an online survey.150 and 122 participants reported at least some symptoms of PFD and DRA, respectively; 8 and 11 women, respectively, received a formal diagnosis. There were no significant differences between women scoring in the top 25% vs. bottom 25% on the Pelvic Floor Disability Index short form (PFDI-20) or between participants who did or did not receive formal diagnosis on measures of maternal weight changes, parity, or months post-partum (p > 0.05). Abdominal support garments were the most common (n = 49) form of prevention and/or treatment method used. The most common source of information on abdominal support garments was a friend/colleague (n = 8). No significant difference was found between women who used any intervention method compared to those who did not on PFDI-20 score or number of DRA symptoms (p > 0.05). Findings indicate a high incidence of PFD/DRA symptoms. Formal diagnosis and medical counseling on treatment/prevention is lacking.
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Introduction


A mother's physical health impacts other dimensions of personal health (e.g. psychological, emotional), [1,2] as well as the health of her offspring [3-5]. For many women, the childbearing process is a significant and highly anticipated part of life. During pregnancy, the female body adapts to support the growing fetus and anatomical changes are made specifically in the pelvic region to support delivery. These adaptations can impair a mother's functional capabilities during and after pregnancy.



Commonly consequential of pregnancy and parturition, diastasis recti abdominis (DRA) and pelvic floor dysfunction (PFD) challenge the structural integrity of the abdominal-pelvic region creating functional deficiencies throughout the kinetic chain. DRA occurs as the muscle bellies of the rectus abdominis elongate and separate in response to pregnancy [6]. Consequences may include cosmetic alterations such as a bulge or recess, limitations to trunk movement and strength in all planes of motion, compromised trunk stability and posture, lack of muscular control throughout the abdominal-pelvic region, and a higher susceptibility to injury [6-10]. As well, PFD can cause urinary and fecal incontinence, disordered sexual function, pelvic organ prolapse, and general pelvic pain [11,12]. The symptoms of these disorders limit a mother's ability to complete a variety of tasks, including various forms of physical activity from playing with their children to exercising. Research shows that the majority of parous women do not return to their pre-pregnancy levels of physical activity after childbirth [13,14]. Prolonged inactivity leads to a plethora of mental and physical health issues, namely depression, unhealthy body weight, loss of coordination and strength, and lack of general self-confidence [1,2,5]. Although gaining weight is advised during pregnancy, excessive/unhealthy weight gain and retention of excessive body weight after pregnancy can lead to chronic metabolic and cardiovascular health conditions [1,5]. Minimizing factors that contribute to these physical, mental, and emotional issues should be a priority in maternal healthcare. Because of the significant role that mothers play in societal health, it may be no stretch to say the ramifications of DRA and PFD are public health issues.



Among the few studies that address the prevalence of DRA in the pregnant and postpartum population, variance ranges from 33% to 100% during mid- to late-term pregnancy and 39% to 60% six-weeks postpartum and beyond [15-17]. Current, but limited, data regarding PFD shows that pregnancy beyond 20 weeks gestation increases the prevalence of PFD [18]. Specifically, PFD prevalence among parous women ranges from 18.4% to 32.4%, depending on parity, compared to 12.8% in nulliparous women [19]. Interest in the prevalence of DRA and PFD has increased as the impact of the consequences of these disorders becomes more apparent. However, many women and healthcare professionals consider symptoms of DRA and PFD to be unfortunate, but natural consequences of the childbearing process. Because of this, these disorders often go undiagnosed and prevalence estimates likely under represent actual occurrence. As well, specific characteristics associated with increased symptom severity of both PFD and DRA, and the consequences of experiencing these symptoms, are not well explored.



To date, there is relatively limited research concerning prevention and treatment options for DRA and PFD. While surgical interventions are some of the most common solutions, these procedures come with relatively high rates (up to 40%) of patient dissatisfaction and complications [20]. Moreover, 30% of women who undergo surgery for any symptom of PFD require additional operative intervention(s) [21]. Non-invasive approaches, such as therapeutic exercise and kinesio taping (KT), may be an efficacious means to improve number and severity of DRA and PFD-related symptoms [8,20,22-24]. To our knowledge, no studies indicate that therapeutic exercise or KT can be detrimental. At their worst, these intervention methods may have no significant benefit for symptoms of DRA and PFD [25].



The use of abdominal support garments is becoming more popular, primarily because of the conveniences (i.e, wide commercial availability, generally affordable options, easy application). As a sole intervention method, an abdominal support can help reduce abdominal-pelvic pressure, strain and fatique [26]. By assisting in the stabilization of the spine and sacroiliac joint, they can also help alleviate pregnancy-related lower back and pelvic girdle, specifically symphyseal, pain [27-30]. Enhanced stabilization of the spine and pelvic girdle, as the result of wearing an abdominal support, has also been shown to increase proprioception and functionality and decrease fall risk in the pregnant population [30,31]. As an adjunct intervention method with corrective exercise and when worn appropriately, an abdominal support may also help alleviate pain and minimize the physical stress applied to the muscles and connective tissues of the abdominal-pelvic region during the childbearing process and the postpartum period [9,24]. Abdominal supports are easy to use, comfortable, and accessible; therefore, justification for prescribing an abdominal support during pregnancy or the postpartum period is apparent. To our knowledge, a single observational study exists describing the prevalence of planned abdominal binder use [32], however the actual incidence of abdominal support prescription or voluntary use during the postpartum period is unknown. Likewise, with the rise of interest and evident efficacy of abdominal support use, a simultaneous rise in the number of women receiving education from their healthcare provider on the use of these devices would be expected. Whether women are receiving any amount of education from their healthcare providers about wearing an abdominal support as a sole or conjunct intervention method for symptoms of pregnancy-related DRA and/or PFD is unclear.



Complication-free exercise, normal sexual function, self-confidence in one's personal coordination and strength, and proper fecal and urinary function are all critical components to return to and maintain an ideal level of physical health and general wellbeing after childbirth. Failure to provide proper DRA and PFD diagnoses and education to women during pregnancy and in the post-partum period puts mothers in jeopardy of unnecessary mental and physical hardships and health risks. Currently, it is unclear how many women receive such diagnoses and/or education on use of an abdominal support; therefore, the purpose of our research is to:



1.	Quantify any discrepancy between the prevalence of self-reported symptoms and formal diagnoses of DRA or PFD in a sample of women who have given birth within the last 15 months.



2.	Compare the delivery method, PDFI-20 scores, age, pre- to post-childbearing weight change, parity, and amount of time since birth of the top 25% to the bottom 25% of PFDI-20 scores. These variables will also be compared and examined between women with1or fewer DRA symptoms to those who reported 2 or more DRA symptoms.



3.	Describe self-reported consequences of experiencing DRA and PFD symptoms, types of intervention methods used to prevent and/or treat these disorders and the perceived benefit of these intervention methods. Compare PFDI-20 scores and number of reported DRA symptoms between women who chose to use any type of intervention method during pregnancy or post-pregnancy to those who did not.



4.	Survey women on knowledge of, source of knowledge, and use of an abdominal support as an intervention method for DRA and PFD, and if used, the timing of use and conditions under which the abdominal support was used.



It was hypothesized that the prevalence of women experiencing symptoms of DRA and/or PFD would be much higher than the number of formal diagnoses. Likewise, education provided by healthcare professionals concerning the use of abdominal supports garments would be inadequate.


Methods

Procedures


Prior to any collection of data, permission was obtained from the Southern Utah University (SUU) Institutional Review Board (IRB), #06-102021a. Participants were recruited through social media platforms Facebook and Instagram. A public post briefly describing the purpose and length of the questionnaire, with an open link to the survey, was posted to Facebook and Instagram. The survey link was "shareable", therefore, it is possible that it was shared on platforms outside Facebook and Instagram. Question 1 of the survey was the informed consent document which, to complete the survey, participants would have had to select "Yes, I understand" after reading the informed consent. All data was anonymous and unable to be traced back to an email address, IP address, social media account etc.


Participants


The sample was comprised of parous, biological females. All participants were 20-40 years-old, ≤ 15 months postpartum, not currently pregnant, and had no history of abdominal or pelvic surgeries other than a cesarean section. Participation was voluntary and each participant was required to acknowledge their consent prior to accessing survey questions. Personal identities and data collected from individual responses was anonymous. No compensation or incentives were provided for those who chose to participate.


Measures


A 15-20-minute electronic Qualtrics survey was used to collect participants' responses virtually. The survey asked preliminary questions to eliminate potential participation from those who did not meet the inclusion criteria and to gather information on general demographics. Participants were asked if they had received a DRA and/or PFD diagnosis from their healthcare provider and, if so, the timing of that diagnosis. Regardless of diagnosis status, participants were asked about prevalence and severity of PFD symptoms using the Pelvic Floor Disability Index Questionnaire (PFDI-20) [33]. The PFDI-20 has been shown to have a high test-retest and inter-rater and intra-rater reliability (ICC = 0.93, r = 0.93 and r = 0.93, respectively) and is valid for measuring the symptom severity of pelvic floor disorders [33,34]. Within the PFDI-20, a Likert scale is used to rank the level of bother each participant has experienced from symptoms of urinary distress, colorectal-anal distress, and pelvic organ prolapse (0, being "no", to 4, being "quite a bit"). The PFDI-20 (Figure 1) is scored by taking the mean value of all questions answered and multiplying that number by 25. Possible scores range from 0 - 300, the higher the score, the greater the number and severity of symptoms. No such survey currently exists to determine the presence or severity of DRA, however, participants were asked if they experienced any or all of the following symptoms: A visible separation or bulge down the midline of the abdomen, lower back pain, and/or a reduction in abdominal strength. These are well-understood symptoms of DRA [6-10,35].




	
		
		Figure 1: Pelvic floor disability index.   
			View Figure 1
		
	




 

If applicable, participants were given a series of options to describe how their life has been affected as a consequence of these muscular disorders and to select all that apply. Options for consequences of DRA included cosmetic concerns, such as a belly bulge, lordosis of the back, poor posture, low back pain, reduced abdominal strength, hernia, or other. Consequences of PFD included interference with playing with your kids, discomfort/pain during intimacy, no or limited return to exercise, body image issues, or other.



Mothers were also asked if any intervention method was employed. Participants reported what intervention they used and if they believed it to be beneficial. Options for intervention methods included surgery, special exercise (including physical therapy), kinesiotaping (KT), abdominal bracing, or other. Women were also specifically asked about existing knowledge of abdominal supports/bracing and any source of education including: Doctor, social media, internet, a friend/colleague, book/magazine, or other. If a participant reported use of an abdominal support at any time during the childbearing process, they were asked to also report the timing (i.e. during pregnancy and/or the postpartum period), frequency, and conditions (i.e. exercise, daily tasks, and/or resting) under which they chose to wear it.


Design and analysis


Once closed, results from the survey were exported from Qualtrics to Excel for data analysis. Frequencies were used to quantify the prevalence of DRA and PFD symptoms among women, as well as how many of these women have received a formal diagnosis of either disorder. Independent t-tests were used to find significant differences between women who scored in the top 25% vs. bottom 25% on the PFDI-20 scores in regard to PFDI-20 score, age, pre- to post-childbearing weight change, and amount of time since giving birth. Chi-square tests were used to determine if there were differences between women who scored in the top 25% vs. bottom 25% on the PFDI-20 in regard to cesarean section and parity. Independent t-tests were used to find any significant difference between women with 1 or fewer DRA symptoms and those who reported 2 or more DRA symptoms in regard to PFDI-20 scores, age, and pre- to post-childbearing weight change. A Chi-square test was used to find any differences between women who reported 1 or fewer DRA symptoms vs. 2 or more DRA symptoms and parity. Frequencies were used to describe self-reported consequences of DRA and/or PFD symptoms, to determine number of women who utilized any type of intervention method for these disorders either during pregnancy or the postpartum period, and to identify the perceived benefit of these intervention methods. Independent t-tests were used to identify any difference in PFDI-scores and the number reported DRA symptoms between women who chose to use any type of intervention method and those who did not. The use of an abdominal support garment was individually analyzed using frequencies to describe the extent, timing, and conditions of use. Frequencies were used also to calculate the number of women who had preexisting knowledge of the use of an abdominal support and the source of that knowledge. The significance level was set at p < 0.05 for all.


Results


One hundred and fifty two of the 202 women who accessed the survey completed it adequately. The demographics of all 152 participants are presented in Table 1. Of the 122 (80.3%) women who reported experiencing at least 1 symptom of DRA during pregnancy or post-childbirth, 11 (9.0%) women received a formal diagnosis. The average number of DRA symptoms was 1.5 ± 1.1. Of the 150 (98.7%) women who experienced PFD symptoms, 8 (5.3%) women received a formal diagnosis. Average PFDI-20 score for all 152 women was 94.3 ± 46.9; PFDI score was not associated with a medical diagnosis of PFD (p > 0.05) (Table 2).


 

	
	
	Table 1: Sample demographics. View Table 1
	




 
 

	
	
	Table 2: Range and frequency of Pelvic Floor Disability Index -20 (PFDI-20) scores and occurrence of medical diagnoses. View Table 2
	




 

Women in the top 25% of PFDI-20 scores were compared to those who scored in the bottom 25% and no significant differences were found in regard to delivery method, age, weight changes, parity, and amount of time since birth (p > 0.05) (Table 3). Women with 1 or fewer DRA symptoms (n = 70) were compared to those with 2 or more DRA symptoms (n = 61) and significant differences were found in regard to PFDI score, age, and parity (p = 0.000007, 0.01, and 0.01, respectively), and no significant differences were found in regard to weight changes and amount of time since birth (p > 0.05) (Table 4). Symptoms of DRA were reported by 85 women while 111 women reported at least one life-limiting consequence of PFD (Table 5).


 

	
	
	Table 3: Characteristics of women who scored in the top 25% vs. bottom 25% on the Pelvic Floor Disability Index (PFDI-20). View Table 3
	




 
 

	
	
	Table 4: Characteristics of participants with ≤ 1 diastasis recti abdominis (DRA) symptoms and ≥ 2 symptoms. View Table 4
	




 
 

	
	
	Table 5: Symptoms of Diastasis Recti (DRA) and reported consequences of Pelvic Floor Dysfunction (PFD). View Table 5
	




 

Of 150 women who indicated whether they employed an intervention method, 69 (46%) reported using one method of intervention or more. Table 6 shows the frequency of use for each type of intervention method. There was no significant difference found between PFDI-20 scores or number of DRA symptoms in participants who used any method of intervention (p = 0.5 and p = 0.4, respectively). Abdominal support garments were the most common method used. Forty-nine (29.9%) women reported wearing a support at some point during their pregnancy or post-childbirth. There was no significant difference in PFDI-20 scores or number of DRA symptoms in participants who wore an abdominal support during pregnancy and/or the postpartum period compared to women who did not (p = 0.4 and p = 0.4, respectively). Table 7 outlines the timing of use and conditions under which an abdominal support was used. All women who chose to use a method of intervention believed it to be either "beneficial" or "maybe beneficial".


 

	
	
	Table 6: Methods of DRA/PFD prevention and/or treatment used during or after most recent pregnancy. View Table 6
	




 
 

	
	
	Table 7: Timing and conditions of abdominal support use. View Table 7
	




 

The number of women who had no knowledge of the use of an abdominal support (n = 94) was greater than those who reported having knowledge (n = 53). Of those who had knowledge, 20 provided feedback about how or where they received their information on abdominal support use. The most common source of information was a friend or colleague (n = 8). A doctor or healthcare provider (n = 4), social media (n = 4), or the internet (n = 4) were other, less reported sources of information.


Discussion


The primary objectives of the present study were to identify any potential discrepancy between the prevalence of symptoms versus diagnoses of DRA and/or PFD in recent mothers; analyze characteristics that influence occurrence and severity of DRA and PFD symptoms; describe the consequences of these disorders; report the use of different intervention methods and their perceived benefit and compare DRA and PFD symptoms between women who used an intervention method and those who did not; and finally to assess mothers' knowledge of abdominal support garments as an intervention method of DRA and PFD.



In regard to our first objective, data demonstrate a considerable difference between the number of women who reported having symptoms and those who received a diagnosis (DRA: 122 women reported at least one symptom, 11 were diagnosed; PFD: 150 reported symptoms of PFD, 8 were diagnosed). This discrepancy is likely multifactorial and does not appear to be related to the number or severity of symptoms. The most likely reason for under diagnosis of either condition is lack of assessment on the part of the healthcare provider, however since the survey did not include questions related to if and how women were assessed by their healthcare providers, this represents a limitation to the current study. It is possible that many women do not bring these concerns to the attention of the healthcare provider as such, the subsequent assessment of the condition is not performed. In addition, the criteria for DRA diagnosis can vary and it is unclear what diagnostic criteria, if any, individual medical professionals use. This observation is consistent with other research [36]. Normative values for inter-recti distance (IRD) before, during, and after pregnancy vary depending on the location of the measurement along the linea alba, but also vary within each location. After examining 150 nulliparous women, Beer, et al. concluded that a normal width of the linea alba at 3 cm above the umbilicus and 2 cm below the umbilicus could be any measurement up to 2.2 cm and 1.6 cm, respectively [37]. Rath, et al. determined the definition of pathological DRA to be any width greater than 2.7 cm at the umbilicus while a maximum width of 2 cm is also commonly used to classify healthy IRD [38]. Boissannault and Blaschak classified DRA as any measurement greater than two finger widths at the umbilicus [39]. We do not know if participants of the present study were diagnosed with DRA based off of any of these standards. It is likely many women go undiagnosed unless she specifically brings attention to these issues with her healthcare provider, as such, most participants have likely never been assessed for DRA regardless of the method and criteria used.



Because the muscle bellies of the rectus abdominis are inevitably going to stretch and separate during pregnancy, the IRD of pregnant and parous women may be considered "normal" at wider measurements than nulliparous women. After examining 84 primiparous women, Mota, et al. concluded that the 20th - 80th percentiles at gestational weeks 35-41 ranged from 5.4 cm to 8.6 cm at 2 cm above the umbilicus and had lowered to 1.7 cm to 2.8 cm at 6 months postpartum [40]. Based on the definition of pathological DRA as 2.7 cm at the umbilicus, women in the 20th-80th percentile fall well into the "diagnosable range". Yet in the present study, out of those who were diagnosed with DRA, only 4 women received their diagnosis while pregnant. Mota, et al. found that all women had DRA by 35 weeks gestation and a wider than normal IRD continued in 39.3% of these women through 6 months postpartum [16]. Similarly, Made reported that more than 60% of women affected by DRA during pregnancy were also affected puerperium (within six-weeks post-childbirth) [20].



Another primary objective of the present study was to quantify number and severity of PFD symptoms among postpartum women and the prevalence of formal PFD diagnosis. Although almost all women reported PFD symptoms, as measured by the PFDI-20, only 8 had ever received a formal diagnosis. Furthermore, PFDI-20 score did not predict diagnosis status. Although other research indicates that maternal age, delivery method and [11,41,42] are potential risk factors for pregnancy-related PFD, we found no significant differences when comparing these variables between women in the top 25% and bottom 25% of PFDI-20 scores or between those who received a medical diagnosis and those who did not. PFD includes a spectrum of clinical disorders such as urinary and fecal incontinence, sexual dysfunction, pelvic organ prolapse (POP), and general pelvic pain. A system of basic evaluation followed by diagnostic tests has been developed to examine a variety of these issues. In theory, with this process of evaluation, more consistency between diagnoses would be expected. Like DRA, misconceptions about PFD and reluctance to communicate the presence of symptoms with the healthcare provider likely interfere with the application of and appropriate timing of care. Unfortunately, multigravid women whose PFD has not been addressed during or following previous pregnancies are likely to experience exacerbated symptoms that may become more challenging to correct [12]. The same is true for women with DRA. Consistent with other research [42,43] our data does show significant differences in the age and parity of women who reported experiencing ≥ 2 DRA symptoms compared to those with ≤ 1 symptom. This information highlights the need for early DRA and PFD preventative care and treatment.



The next objective was to describe the use and usefulness of DRA and/or PFD intervention methods, specifically abdominal support garments. Conservative methods of prevention and treatment (i.e. therapeutic exercise and KT taping) are becoming more common and better studied. In the current study, all women who chose to use any type of intervention method during the childbearing process (n = 69) reported that it was either "beneficial" or "maybe beneficial". Using an abdominal support garment is becoming more popular and was the most common intervention method employed among our participants (n = 49). In general, current literature advocates for the use of an abdominal support belt during the childbearing process for pregnancy- and childbirth-related issues. Wearing an abdominal support may reduce pregnancy-related symphyseal pain and back pain during pregnancy [27,29,30], as well as help mothers regain functionality and strength after childbirth [44]. Our findings indicated that wearing an abdominal support made no significant difference on the number of DRA symptoms reported or PFDI-20 scores. However, it is possible that use of an abdominal support improved DRA and/or PFD symptoms leading to less reported symptoms and lower PFDI-20 scores. Because there has not been a valid or reliable survey created to measure the severity of DRA, our study does not account for DRA severity beyond counting the number of DRA-related symptoms a woman experienced and represents a limitation to the current study. It could be that women who wore an abdominal support experienced less severe symptoms than those who did not. More research is needed to support and explore this possibility.



Another study objective was to outline mothers' knowledge of abdominal support garment use. No matter the source of knowledge, 47 out of the 53 women who knew about the option to wear an abdominal support chose to wear one either during pregnancy or after childbirth. This implies that providing education could be enough to encourage general proactivity. To our knowledge, no other study has sought to identify the source/s of education on the use of an abdominal support garment during pregnancy or the postpartum period and only four participants of the current study specified that their healthcare provider provided information. For safety and efficacy, it is important that medical advice, such as that pertaining to the prevention/treatment of DRA and PFD, comes from a medical professional who understands the patient's personal situation. With our findings on the occurrence and consequences of DRA and PFD symptoms, it could be expected that more than four women would have received education from their healthcare provider.



Use of a self-reported, unvalidated survey is a significant limitation of this study. While the reliance on self-reported feedback can offer pragmatic and original insight, it is inherently vulnerable to reporting inaccuracies and without validation data, evaluation is susceptible to personal assumption/biased interpretation. As well, while useful for guidance of prospective research, observational studies have limited ability to pinpoint causality. Therefore, our intention is not to promote specific health practices but to bring attention to potential shortcomings or provide the framework for future hypotheses.



Our findings indicate a high prevalence of DRA and PFD symptoms among postpartum women with disproportionate medical diagnoses of these disorders. This needs to be further addressed within the medical community. The need for standardized diagnostic criteria for DRA and PFD is imminent. Unclear diagnostic criteria hinder a health practitioner's ability to adequately meet the needs of a mother experiencing DRA and/or PFD. As well, healthcare providers should be accountable for providing the most up-to-date information of DRA and PFD treatment methods and our findings suggest this is currently not the case. Our data also indicate many women are exploring prevention and treatment options on their own with abdominal bracing/support being the most common choice. Although all women in the present study who used some form of treatment or prevention reported it as "beneficial" or "maybe beneficial", future research should quantitatively and objectively evaluate the usefulness of conservative prevention and treatment methods. Future research should examine the healthcare providers' knowledge of DRA and PFD symptoms and consequences, diagnostic criteria, and prevention and treatment options.


Conclusion


Proper function of the abdominal-pelvic region is important for the maintenance of and return to everyday activities during pregnancy and after childbirth. Compromised strength and coordination, trunk and pelvic instability, lower back pain, and risk of injury are only a few of the consequences of pregnancy-related muscular deficiencies, such as DRA and PFD. As well, these issues interfere with a woman's ability to exercise during and after pregnancy, sexual function, the completion of everyday tasks, and, consequentially, mental and emotional wellbeing. Data from the present study suggest most postpartum women experience symptoms of DRA and PFD without receiving diagnoses or education on prevention and treatment of these conditions from their healthcare providers. Existing literature suggests the usefulness of conservative interventions methods, specifically abdominal support garments. Within this study, use of an intervention method did not appear to influence diagnosis of either disorder, severity of PFD, or number of DRA symptoms. It is important that future research better explores conservative intervention options. Healthcare professionals should educate themselves and their patients on available interventions for these disorders to ensure optimal physical and mental postpartum health. As well, comparing the top 25% and bottom 25% of PFDI-20 scores and the women with ≤ 1DRA symptoms to those who reported ≥ 2DRA symptoms highlighted inconsistencies between diagnoses. Criteria for diagnosis of DRA and PFD needs to be standardized and the assessment of these disorders by the healthcare provider should be routine practice. It is important to close the gap between intervention and symptom experience.


Acknowledgements


A special thanks is extended to Dr. Camille Thomas. Your expertise and experience are invaluable. Thank you for making the time to review this work, your efforts are not taken for granted. Of the many people who deserve a vote of thanks for their role in the completion of this study, I also want to extend my heartfelt appreciation for those who serve on the staff at Southern Utah University. Thank you all for creating an environment that so fluidly integrates foundational knowledge and progressive creativity within the world of academia.


 
References




 
		
		
			Brandon L, Connor C, Greg A (2020) Exercise benefits and recommendations for the 6-week postpartum period. Strength and Conditioning Journal 42: 12-21.
		
	

		
		
			Evenson KR, Mottola MF, Owe KM, Rousham EK, Brown WJ (2014) Summary of international guidelines for physical activity following pregnancy. Obstet Gynecol Surv 69: 407-414.
		
	

		
		
			Ahmad K, Kabir E, Keramat SA, Khanam R (2021) Maternal health and health-related behaviours and their associations with child health: Evidence from an Australian birth cohort. Plos One 16: e0257188.
		
	

		
		
			Lovelady CA, Lonnerdal B, Dewey KG (1990) Lactation performance of exercising women. Am J Clin Nutr 52: 103-109.
		
	

		
		
			Larson-Meyer DE (2002) Effect of Postpartum Exercise on Mothers and their Offspring: A Review of the Literature. Obes Res 10: 841-853.
		
	

		
		
			Coldron Y, Stokes MJ, Newham DJ, Cook K (2008) Postpartum characteristics of rectus abdominis on ultrasound imaging. Man Ther 13: 112-121.
		
	

		
		
			Acharry N, Kutty RK (2015) Abdominal exercise with bracing, a therapeutic efficacy in reducing diastasis-recti among postpartal females. Int J Physiother Res 3: 999-1005.
		
	

		
		
			Walton LM, Costa A, LaVanture D, McIlrath S, Stebbins B (2016) The effects of a 6 week dynamic core stability plank exercise program compared to a traditional supine core stability strengthening program on diastasis recti abdominis closure, pain, oswestry disability index (ODI), and pelvic floor disability index scores (PFDI). Physical Therapy and Rehabilitation 3: 2055-2386.
		
	

		
		
			El-Mekawy HS, Eldeeb AM, El-Lythy MA, El-Begawy AF (2013) Effect of abdominal exercises versus abdominal supporting best on post-partum abdominal efficiency and rectus separation. World Academy of Science, Engineering and Technology 73: 743-747.
		
	

		
		
			Nahabedian MY (2018) Management strategies for diastasis recti. Semin Plast Surg 32: 147-154.
		
	

		
		
			Bozkurt M, Yumru AE, Sahin L (2014) Pelvic floor dysfunction, and effects of pregnancy and mode of delivery on pelvic floor. Taiwan J Obstet Gynecol 53: 452-458.
		
	

		
		
			Wu JM, Vaughan CP, Goode PS, Redden DT, Burgio KL, et al. (2014) Prevalence and trends of symptomatic pelvic floor disorders in U.S. women. Obstet Gynocol 123: 141-148.
		
	

		
		
			Olson CM, Strawderman MS, Hinton PS, Pearson TA (2003) Gestational weight gain and postpartum behaviors associated with weight change early pregnancy to 1 y postpartum. Int J Obes Relat Metab Disor 27: 117-127.
		
	

		
		
			Brown WJ, Heesch KC, Miller YD (2009) Life events and changing physical activity patterns in women at different life stages. Ann Behav Med 37: 294-305.
		
	

		
		
			Sperstad JB, Tennfjord MK, Hilder G, Ellström-Engh M, Bø K (2016) Diastasis recti abdominis during pregnancy and 12 months after childbirth: prevalence, risk factors and report of lumbopelvic pain. Br J Sports Med 50: 1092-1096.
		
	

		
		
			Mota PGF, Pascoal A, Carita A, Bo K (2015) Prevalence and risk factors of diastasis recti abdominis from late pregnancy to 6 months postpartum, and relationship with lumbo-pelvic pain. Man Ther 20: 200-205.
		
	

		
		
			Volcan T, Cagdas C, Esengul T, Korucuoglu U (2011) Prevalence of diastasis recti abdominis in the population of young multiparous adults in turkey. Ginekol Pol 82: 817-821.
		
	

		
		
			MacLennan AH, Taylor AW, Wilson DH, Wilson D (2005) The prevalence of pelvic floor disorders and their relationship to gender, age, parity and mode of delivery. BJOG 107: 1460-1470.
		
	

		
		
			Nygaard I, Barber MD, Burgio KL, Kenton K, Meikle S, et al. (2008) Prevalence of symptomatic pelvic floor disorders in US women. JAMA 300: 1311-1316.
		
	

		
		
			Made MM (2018) Kinesiotaping therapy techniques for treating postpartum rectus diastases: A comparative study. IOSR Journal of Nursing and health Science 7: 67-74.
		
	

		
		
			DeLancey JOL (2005) The hidden epidemic of pelvic floor dysfunction: Achievable goals for improved prevention and treatment. Am J Obstet Gynecol 192: 1488-1495.
		
	

		
		
			ChiarelloCM, Falzone LA, McCaslin KE, Patel MN, Ulery KR (2005) The effects of an exercise program on diastasis recti abdominis in pregnancy women. Journal of Women’s Healthy Physical Therapy 29: 11-16.
		
	

		
		
			Dave H, Mahishale A (2019) Effect of structured abdominal exercise programme on diastasis of rectus abdominis muscle in postpartum women- An experimental study. IOSR Journal of Sports and Physical Education 6: 7-15.
		
	

		
		
			Thabet AA, Alshehri MA (2019) Efficacy of deep core stability exercise program in postpartum women with diastasis recti abdominis: A randomised controlled trial. J Musculoskelet Neuronal Interact 19: 62-68.
		
	

		
		
			Gluppe SL, Hilde G, Tennfjord MK, Engh ME, Bo K (2018) Effect of a postpartum training program on the prevalence of diastasis recti abdominis in postpartum primiparous women: A randomized controlled trial. Phy Ther 98: 260-268.
		
	

		
		
			Rodriquez CQ, Troynikov O (2019) The effect of maternity support garments on alleviation of pains and discomforts during pregnancy: A systematic review. J Prenancy 1-21.
		
	

		
		
			Flack N, Hay-Smith J, Stringer MD, Gray AR, Woodley SJ (2015) Adherence, tolerance and effectiveness of two different pelvic support belts as a treatment for pregnancy-related symphyseal pain - a pilot randomized trial. BMC Pregnancy and Childbirth 15: 36.
		
	

		
		
			Bertuit J, Van Lint CE, Rooze M, Feipel V (2018) Pregnancy and pelvic girdle pain: analysis on pelvic belt pain. J Clin Nurs 27: 129-137.
		
	

		
		
			Kalus SM, Kornman LH, Quinlivan JA (2008) Managing back pain in pregnancy using a support garment: a randomized trial. BJOG 115: 68-75.
		
	

		
		
			Carr CA (2018) Use of a maternity support binder for relief of pregnancy-related back pain. J Obstet Gynecol Neonatal Nurse 32: 495-502.
		
	

		
		
			Cakmak B, Inanir A, Nacar MC, Filiz B (2014) The effect of maternity support belts on postural balance in pregnancy. PM&R 6: 624-628.
		
	

		
		
			Madison A, Bryan L, Gephart LF (2021) Prevalence of planned abdominal binder use after vaginal delivery. South Med J 114: 739-743.
		
	

		
		
			Barber MD, Walters MD, Bump RC (2005) Shorts forms of two condition-specific quality-of-life questionnaires for women with pelvic floor disorders (PFDI-20 and PFIQ-7). Am J Obstet Gynecol 193: 103-113.
		
	

		
		
			Toprak Celenay S, Akbayrak T, Kay S, Ekici G, Beksac S (2012) Validity and reliability of the Terkish version of the Pelvic Floor Distress Inventory-20. Int Urogynecol J 23: 1123-1127.
		
	

		
		
			Wu L, Gu Y, Gu Y, Wang Y, Lu X (2020) Diastasis recti abdominis in adult women based on abdominal computed tomography imaging: prevalence, risk factors and its impact on life. J Clinic Nur 30: 518-527.
		
	

		
		
			Aswini D, Sharma KN (2019) An overview of the studies on diastasis recti abdominis is postpartum women. J Gynecol Women’s Health 14.
		
	

		
		
			Beer GM, Schuster A, Seifert B, Manestar M, Mihic-Probst D (2009) The normal width of the linea alba in nulliparous women. Clin Anat 22: 706-711.
		
	

		
		
			Rath AM, Attali P, Dumas JL, D Goldlust, J Zhang (1996) The abdominal linea alba: an anatomo-radiologic and biomechanical study. Surg Radiol Anat 18: 281-288.
		
	

		
		
			Boissannault JS, Blaschak MJ (1988) Incidence of diastasis recti abdominis during the childbearing year. Phys Ther 68: 1082-1086.
		
	

		
		
			Mota P, Pascoal AG, Carita AI, Bo K (2018) Normal width of the inter-recti distance in pregnancy and postpartum primiparous women. Musculoskelet Sci Pract 35: 34-47.
		
	

		
		
			Memon HU, Handa VL (2013) Vaginal childbirth and pelvic floor disorders. Womens Health 9: 276-277.
		
	

		
		
			Lo T, Candido G, Janssen P (1999) Diastasis of the recti abdominis in pregnancy: Risk factors and treatment. Physiotherapy Canada.1999: 32-37.
		
	

		
		
			Turan V, Colluoglu C, Turkyilmaz E, Korucuoglu U (2011) Prevalence of diastasis recti abdominis in the population of young multiparous adults in Turkey. Ginekol Pol 82: 817-821.
		
	

		
		
			Richards E, Van Kessel G, Virgara R, Harris P (2012) Does antenatal physical therapy for pregnancy women with low back pain or pelvic pain improve functional outcomes? A systematic review. Acta Obstetricia et Gynecologica Scandinavica 91: 1038-1045.
		
	

										




  
      

    




