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MARGIN OF STABILITY DURING A SINGLE TURN PIROUETTE IN AMATEUR FEMALE DANCERS: A PILOT STUDY. Dykstra A, Kooistra A, Reading N, Alderink G, Lee Y, Hickox L, Shelton S, Zeitler D; Grand Valley State University, Grand Rapids, MI.

INTRODUCTION: The pirouette (turn) is a fundamental skill performed in ballet. It is a dynamic movement which requires control of the center of mass (CoM) over a small base of support (BoS) to maintain balance on a single limb. To date, no research has used the inverted pendulum as a theoretical framework as the margin of stability (MoS) to examine the biomechanics of dynamic balance during a pirouette. The purpose of this study was to calculate the MoS as a measure of dynamic balance during a single turn en dehors pirouette in female amateur ballet dancers. METHODS: Four female healthy elite amateur ballet dancers (mean age 24.25 ± 2.05 years) were included in this study. Participants performed single turn pirouettes on two force plates until five successful pirouettes were achieved without hopping or loss of balance. Sixteen MX-T40 cameras (120 Hz), Nexus motion capture software v2.81 (Vicon Motion System Ltd., Oxford Metrics, UK), and two AMTI (Advanced Mechanical Technology Inc., Watertown, MA) force plates were used to collect kinetic and kinematic data. The modified Plug-In Gait Model and Oxford Foot Model marker sets were used. Trajectory and raw ground reaction force data for three representative trials per dancer were exported to Visual3D biomechanics software (C-Motion Inc., Germantown, MD) for further data reduction. The CoM/Center of pressure (CoP) angle of inclination (topple angle), the anteroposterior (A/P) and mediolateral (M/L) distance between XCoM and CoP (MoSCoP), and the A/P and M/L distance between XCoM and BoS center (MoSBoS) were used to analyze dynamic balance during the turn phase. The XCoM is calculated from the horizontal velocity of the projected CoM onto the floor. The MoS is the distance that the XCoM moves from the CoP or BoS center. Dynamic measures were described relative to two coordinate systems: laboratory (LCS) and ankle joint center of stance leg (LFT CS). Mean, standard deviation (SD), and coefficient of variation (to compare the SD across variables) for each participant and across participants was calculated for topple angle and MoS measurements using JMP Pro 14 software (SAS Institute Inc., Cary, NC). RESULTS: There was an observable relationship between the CoM, XCoM, and CoP throughout the turn phase within the LCS and LFT CS. The topple angle was greatest after toe off and before toe touch and smallest during the middle of the turn phase with a mean topple angle across participants of 3.34 ± 0.66 degrees. MoSCoP and MoSBos reported similar distances to each other along both A/P and M/L axes throughout the turn phase, and both demonstrated a smaller distance between the variables along the A/P axes of the LFT CS and a greater distance along the M/L axis. MoSCoP and MoSBos also demonstrated that XCoM was at an increased distance from CoP and BoS center at the beginning and end of each turn and at the least distance during the middle of the turn phase. DISCUSSION: During a successful pirouette, there is a natural amount of variability that exists within and across dancers. The calculated mean topple angle was consistent with previous research conducted by Zaferiou et al. that found a topple angle of less than 5 degrees was required for successful pirouettes. Analysis of the MoS and the topple angle revealed that the participants had the least stability at the start and end of the turn when the dancer was transitioning into or out of retiré and the greatest stability during the middle of the turn while in retiré. CONCLUSIONS: The participants had the least stability while transitioning between double and single leg stance and the greatest stability once in retiré. Future research should include a larger sample of professional dancers performing multiple revolutions and various types of pirouettes.

GENDER DIFFERENCES IN FOOT KINEMATICS USING THE OXFORD FOOT MODEL DURING TREADMILL RUNNING. Gowdy MF, Griffith JR, Swanson DP, Alderink G, Hoogenboom B, Lee Y, Zeitler D; Grand Valley State University, Grand Rapids, MI.
INTRODUCTION: Running is one of the most common methods of exercise and competition. There is currently a lack of research comparing kinematic and kinetic data between genders using three-dimensional running analysis. The purpose of this study was to compare foot and ankle kinematics between genders. A secondary purpose was to contribute to building a control running database. METHODS: This was a descriptive and exploratory study. This study was approved by the Grand Valley State University internal review board (#17-222-H). Sixteen healthy runners (10 females, 6 males; mean age females 25.2 ± 8.0 years, mean age males 25.2 ± 4.1 years) who ran at least 15 miles a week participated. Data were collected using marker trajectories and recorded using an optoelectronic system with 15 Vicon cameras and Vicon Nexus motion capture software. Two-dimensional video from a left lateral view was utilized for observational analysis of foot strike patterns. Markers were placed according to the Plug-in Gait and Oxford Foot Models by one third-year Doctor of Physical Therapy student and verified by one faculty member. Data were gathered at three speeds (6.21 mph, 7.45 mph, and 8.60 mph); were reduced using Vicon Nexus, v 2.9.1; and were exported to Visual3D (C-Motion, Inc., Germantown, MD) to determine joint kinematics. A two-way analysis of variance (ANOVA), with significance set at ⍺<0.05, was utilized to assess the differences in foot kinematic range of motion means between genders. RESULTS: All participants were rearfoot strikers except for three males. The Tibia/Forefoot (FF) showed significant differences with females demonstrating greater plantar flexion for peak ROM at toe-off as well as greater supination peak ROM. The Tibia/Hindfoot (HF) showed significant differences with females demonstrating greater dorsiflexion at initial contact and peak ROM as well as greater pronation during initial contact (IC), peak ROM, and toe-off. The HF/FF joint showed significant differences with females demonstrating greater mean plantar flexion during IC, peak ROM, and toe -off. Females showed significantly greater supination at the HF/FF joint during IC, mean ROM, and toe-off. DISCUSSION: In the sagittal plane, this study’s findings were consistent with accepted norms of running motion at the talocrural joint. When compared to other research on intrinsic foot motion between genders, the results were consistent with previous findings in that females demonstrate greater ROM than males in frontal and horizontal planes. CONCLUSIONS: These data may be used in future studies to create a holistic, full-body model for running gait. The results may be clinically useful for differentiating the cause of injury in normal running populations based on gender. 

THE EFFECT OF YOGA ON GAIT PARAMETERS IN PEOPLE WITH MULTIPLE SCLEROSIS. Bray C, Epstein A, Tanner L, Baker B, Lee Y; Grand Valley State University, Grand Rapids, MI. 

INTRODUCTION: Therapeutic yoga is the application of yoga postures and practice to the treatment of health conditions; and it involves instruction to prevent, reduce, or alleviate structural, physiological, emotional, and spiritual pain or limitations. Previous studies have been conducted assessing the benefits of therapeutic yoga in people with multiple sclerosis (MS), specifically looking at balance and quality of life. Gaps in the literature exist surrounding the application of therapeutic yoga in people with MS and the effects on gait parameters and fatigue. The purpose of this study was to explore the effects of yoga on fatigue, quality of life, postural control, and gait as compared to a physical therapist-developed home stretching program. METHODS: Twenty individuals with MS will participate in a randomized controlled crossover trial. Participants will be divided into a therapeutic yoga group (experimental group) or a home stretching group (control group). Interventions will last 6 weeks, followed by a 1-week washout period. Participants will then crossover (switch groups) and partake in an additional 6 weeks of the other intervention. Outcome measures will be assessed at three separate occasions to reflect gait parameter and fatigue changes. Outcome measures will include: limits of stability as measured by the Neurocom SMART Balance Master, the Six-Minute Walk Test, the Functional Gait Assessment, the 12-Item Multiple Sclerosis Walking Scale, and the Modified Fatigue Impact Scale. Statistical analysis will include an independent t-test to assess for any initial differences between groups as well as a paired t-test to assess significant differences in the outcome measures. RESULTS/DISCUSSION/CONCLUSIONS: This research project will be completed by members of the Class of 2021.  

MULTIPLE SCLEROSIS, FATIGUE, AND PARTICIPATION: A QUALITATIVE STUDY. Grobbel E, Raschke L, Sommers H, Baker B; Grand Valley State University, Grand Rapids, MI.
INTRODUCTION: Fatigue is one of the most prevalent symptoms in Multiple Sclerosis (MS), and it has been shown to reduce overall quality of life and to interfere with participation as defined in the International Classification of Functioning, Disability, and Health (ICF) model. The purpose of this study was to gain an understanding of the role fatigue has on overall function and quality of life from the perspective of those with MS to improve the clinician’s ability to develop an effective treatment plan for this patient population. METHODS: This was a qualitative study. The inclusion criteria were individuals over 18 years of age and with a diagnosis of MS. The exclusion criteria were individuals with incomprehensible speech or a past medical history of dementia. There were six participants in the focus group, four females and two males. The average age of the participants was 53.7 years with diagnosis an average of 20.8 years ago. Participants had a range of MS types consistent with the typical distribution of those diagnosed with MS. Participants were screened via email prior to attending the focus group. The focus group began with participants filling out the Modified Fatigue Impact Scale and the Measure of Experiential Aspects of Participation followed by discussion lasting one hour in response to pre-determined questions. Data analysis used a constant comparative method. The focus group was audio recorded and transcribed verbatim, and each individual researcher coded the data and created themes. The researchers compared results and revised the themes to best encompass the data. RESULTS: Four main themes emerged from the data: (1) ‘a symptom no one can see’ described how fatigue is a symptom that is not easily seen by others and one that makes it hard for those without MS to understand how someone with MS feels; (2) ‘relationship changes’ described how fatigue affects relationship roles and dynamics in various ways, especially within an individual’s family; (3) ‘a new normal’ described how those with MS had to adjust to a new way of living due to increased fatigue; and (4) ‘movement is key’ described the benefits of continuing to live an active lifestyle, even though this is challenging due to fatigue. DISCUSSION: The themes that emerged during this qualitative study add the perspective of individuals with MS to the current research on the effects of fatigue on MS. The results of this study demonstrate how fatigue can specifically affect activities of daily living and participation in social and physical activity from the unique perspective of individuals with MS. CONCLUSIONS: The results from this study add to the understanding of MS-related fatigue and can guide potential improvement of physical therapy intervention and management in clients with MS. When treating clients with MS, it is important to ask each client about the impact they feel fatigue has on their current presentation including the psychosocial, cognitive, and physical aspects. Given the perspectives expressed in this qualitative study, understanding fatigue’s interaction in a client’s activities and participation in daily tasks will help the clinician determine an appropriate movement program that meets the client’s functional demands and their new normal. 

PRIMITIVE REFLEX INTEGRATION AND OCULOMOTOR EXERCISES IN      POST-CONCUSSION MANAGEMENT: A CASE REPORT. Sheremeta A, Chesser B, Kenyon LK; Grand Valley State University, Grand Rapids, MI.

BACKGROUND AND PURPOSE: Anecdotal evidence suggests that symptoms following a concussion may include reemergence of primitive reflexes. Oculomotor dysfunction may also present post-concussion. The purpose of this case report was to describe the use of primitive reflex integration (PRI) and oculomotor exercises in the physical therapy management of an individual post-concussion. CASE DESCRIPTION: The participant was a 21-year-old female who presented to outpatient physical therapy 5 months post-concussion with complaints of headaches, visual difficulties when reading and watching television, and intermittent dizziness with head movements. Upon examination, four primitive reflexes were observed: the moro reflex, tonic labyrinthine reflex (TLR), asymmetric tonic neck reflex (ATNR), and symmetric tonic neck reflex (STNR). Oculomotor dysfunction and symptom provocation (headaches, dizziness, and eye fatigue) were noted during the examination of convergence, saccades, and smooth pursuit. A negative Dix-Hallpike Maneuver ruled out benign paroxysmal positional vertigo. The Dizziness Handicap Inventory (DHI) and the Functional Gait Assessment (FGA) were administered. The plan of care was developed to include weekly physical therapy sessions over a 6-week period. A prescribed home program included performance of daily exercises and activities for PRI and oculomotor function. After six intervention sessions, the participant began vision therapy with an optometrist. The duration of the physical therapy plan of care was extended to a total of 11 weeks due to continued presence of primitive reflexes. OUTCOMES: The participant attended 11 intervention sessions and reported consistent adherence to the home program. The mid-intervention FGA score was 30/30 suggesting a possible ceiling effect. After five sessions, the participant no longer reported headaches. The post-intervention DHI score improved (46% to 34%) but did not reach clinical significance. Upon discharge, she reported decreased duration and intensity of her dizziness with head movements but not complete resolution. The participant demonstrated integration of the four primitive reflexes. Improvements were observed in convergence and saccades. The impairment in smooth pursuit remained, and she reported continued difficulty with reading and watching television. At the 11th intervention session, the participant requested to discontinue physical therapy and continue intervention with the optometrist to further manage her remaining visual complaints. DISCUSSION: The current concussion management guidelines support the use of vestibular and vision rehabilitation but do not recognize PRI for this particular application. PRI has been previously associated with retained primitive reflexes seen in children with cerebral palsy and other developmental conditions as well as in adults post-stroke or post-severe acquired brain injury. Because concussion is on the spectrum of an acquired brain injury, the incorporation of PRI and oculomotor exercises in conjunction with other accepted interventions may provide another approach for concussion management. Research is needed to fully explore the use and efficacy of PRI in the management of concussion. 

EFFECTS OF VARIOUS CANES ON DEGREE OF POSTURAL SWAY DURING A SIMULATED FORWARD FALL. Bruck O, Ewald H, Pepper C, Goehring M, Lee Y; Grand Valley State University, Grand Rapids, MI.
INTRODUCTION: Assistive devices (ADs) are commonly used in the United States as

approximately 30.6 million individuals rely upon ADs to ambulate. ADs function to increase base of support, increase stability, and improve one’s confidence in balance and mobility. In addition, postural control, “a complex motor skill derived from the interaction of multiple sensorimotor processes”, is a factor when assessing fall risk with an overall goal of maintaining postural equilibrium. However, some studies have shown that use of an AD is associated with increased risk of falls. A variety of ADs are available offering differing levels of stability such as walkers, standard-tip canes (STCs), small-based quad canes (SBQCs), and large-based quad canes (LBQCs). The purpose of this study was to determine the degree and direction of postural sway with the utilization of a STC, SBQC, and LBQC during a simulated forward fall. METHODS: Twenty-one healthy individuals were recruited for this study (12 females, 9 males; 24.8 ± 4.5yrs; 67.9 ± 10.34 kg, 173.14 ± 8.29 m) and gave consent. The NeuroCom® SMART EquiTest® system was utilized to simulate forward falls via its moving force plate quickly tipped forward to measure postural stability in single limb stance. Each participant experienced a total of 18 simulated falls while being asked to maintain balance. Each trial was completed utilizing random assignment of three different cane types as well as leg dominance as a standing leg with perturbation. Three trials were collected per condition with two 1-minute seated rest breaks taken every six trials to prevent the fatigue effect. RESULTS: A two-way ANOVA test was completed, and this test showed a significant effect of cane type on both anterior/posterior (AP) and medial/lateral (ML) change in COP (p=0.0002 and p<0.0001, respectively). The results showed that the greatest changes in COP occurred when the subject was using the STC. Post-hoc analysis revealed that the STC differed significantly from both the SBQC and LBQC in all planes of movement, whereas there was no significant difference in the change in COP when using a SBQC or a LBQC. The leg dominance did not result in a significant change in COP in either plane of movement, and an interaction effect between leg dominance and cane type was not found to be significant. DISCUSSION: The STC was found to provide the least amount of stability with the greatest change in COP in all planes. Clinically, there was no difference in stability and change in COP when using a SBQC or a LBQC. However, factors other than stability should be taken into account rather than just the stability provided by the selected device. CONCLUSIONS: The study showed that cane type did have an effect on the change in COP during a simulated forward fall. This finding has clinical implications for prescribing a cane to an individual. The STC was found to provide the least stability. However, when considering a SBQC and LBQC, no significant difference was found.
EFFECTS OF FOUR VARIED EXTERNAL LOADS ON LOWER EXTREMITY AND TRUNK ELECTROMYOGRAPHIC OUTPUTS DURING THE LATERAL LUNGE.
Davis R, Morris J, Ruppert D, Hoogenboom B, Bennet J; Grand Valley State University, 

Grand Rapids, MI.

INTRODUCTION: The lateral lunge is a common exercise prescribed by health professionals that enhances the function of those who compete in a 360-degree environment due to its ability to effectively recruit multiple muscle groups. There has not been a study published which examined the musculature activation using electromyography (EMG) during a lateral lunge exercise under differing conditions. The purpose of this study was to investigate the EMG output of key trunk and lower extremity musculature during the lateral lunge in four conditions: bodyweight only - C1, anterior isotonic load (kettlebell, held with two hands near the chest) - C2, elastic resistance looped around the knees - C3, and a novel spiral/dual vector application of CLX TheraBand© - C4. METHODS: Twenty healthy subjects (10 males, 10 females; mean age of 23.8) completed this cohort study. Subjects performed four lateral lunge conditions and maximum EMG data of six muscles (rectus abdominis [RA], rectus femoris [RF], erector spinae [ES], biceps femoris [BF], gluteus maximus [GMax], gluteus medius [GMed]) were recorded and normalized to their respective maximal voluntary isometric contraction (MVIC). Calculations were performed to determine the H/Q ratio. Effect sizes were calculated using Cohen’s d. An alpha of 0.05 was used for statistically significant differences between conditions. A linear regression was run to discern whether a model existed for predicting EMG activation for each muscle and condition. RESULTS: Following the exclusion of one subject, data from 19 subjects (10 males, 9 females) were used for the final analysis. GMed activation was determined to be highest in C3. GMax, BF, ES, and RF were highest in C2. RA was highest in C4. Statistically significant differences were found in the activation of GMax between C1 and C2 and C2 and C4; BF between C2 and C3 and C2 and C4; and ES between C2 and C3 and C2 and C4. C2 produced the greatest EMG activity among the pairwise comparisons found to have statistically significant differences. No significant differences in activation existed between conditions for the GMed, RF, and RA. A medium effect size was found for BF between C2 and C3 (0.557) and C2 and C4 (0.675) as well as for GMax between C1 and C2 (0.458) and C2 and C4 (0.488). All other muscles and conditions had relatively small effect sizes. There was determined to be no statistically significant differences in H/Q ratios between conditions (p=0.206). None of the predicting factors used in the linear regression were determined to be significant. DISCUSSION: The EMG results from individual muscles demonstrated that varying external load has an impact on the extent of activation of specific muscles, spanning stabilization to strengthening stimuli. C2 had the largest effect on GMax and BF compared to the other conditions. H/Q ratios were impacted by condition and were greater than those described in previous research. CONCLUSIONS: Adding a weight on the anterior side of the body during a lateral lunge produces greater activation of the posterior chain muscles, including the GMax, BF, and ES. The RA activation had relatively low activation across the four conditions, functioning as a stabilizing muscle. Lastly, the H/Q ratio was highest, though not statistically significant, during C2 indicating that a front-loaded lateral lunge created the most balance between the muscle groups while also providing a strengthening effect to both the knee flexors and extensors.

THREE-DIMENSIONAL KINEMATICS AND KINETICS OF THE OVERHEAD DEEP SQUAT IN HEALTHY ADULTS: A NORMATIVE STUDY. Gilmore LA, May CJ, Thompson BS, Hoogenboom B, Alderink G; Grand Valley State University, Grand Rapids, MI.

INTRODUCTION: The squat is a fundamental functional movement that is prone to biomechanical inefficiencies thought to increase risk of injury. The Functional Movement Screen™, a commonly used clinical tool, includes the Overhead Deep Squat (OHDS) to assess for stability and mobility deficits. The purpose of this study was to create a comprehensive           three-dimensional (3D) normative dataset of the OHDS to allow for norm-referenced clinical assessment. METHODS: This descriptive study containing 70 young adults (31 males, 39 females) without significant injury or surgical history utilized a video motion tracking system interfaced with force plates to obtain full body 3D kinematics and kinetics. Seventy-three     retro-reflective markers were used with Visual 3D software and the Vicon Upper Limb, Plug-In Gait, and Oxford Multi-Segment Foot Model. RESULTS: Peak joint moments and angles tended to occur near 50% of the OHDS. The tibia-hindfoot (HF) dorsiflexion angle made up 19.28±5.90° of the total ankle dorsiflexion of 29.62±5.68° with the rest attributable to the 10.28±5.41° of HF-forefoot (FF) dorsiflexion. HF/FF frontal and transverse plane kinematics were the greatest components of total foot/ankle kinematics in these planes with approximately 7° of supination and abduction. Peak knee and hip flexion angles in the sagittal plane were 122.88±17.47° and 118.74±13.22°, respectively. Peak hip abduction was 18.42±6.40°. Knee and hip rotation began externally rotated before reaching 3.45±11.67° and 10.65±14.09° of internal rotation, respectively. The pelvis maintained between 15.27±4.61° and 33.39±6.81° of anterior tilt. Truncal sagittal plane kinematics began with a mild forward lean before reaching 31.91±10.13° degrees of backward lean. Shoulder abduction and external rotation were approximately 125.49±9.47° and 83.93±17.83° throughout, respectively. Knee and hip peak extension moments of 0.80±0.25 Nm/kg and 0.77±0.20 Nm/kg were the most notable sagittal plane kinetics. A hip adduction moment of 0.54±0.16 Nm/kg was the greatest frontal plane moment. The musculature surrounding the knee joint had the greatest contribution to power generation with 1.44±0.60 W/kg at 75% OHDS. All other kinematics and kinetics were small to negligible. DISCUSSION:  As expected, the greatest kinematic and kinetic changes occurred in the sagittal plane. However, the frontal and transverse plane were crucial to providing stability and mobility. CONCLUSIONS: A 3D representation of kinematics and kinetics throughout the human body during the OHDS was established. These results can be used as normative data for both future studies and identification of biomechanical faults in training and rehabilitation settings.

A QUALITATIVE STUDY IDENTIFYING KEY ASPECTS OF POWER MOBILITY INTERVENTIONS FOR CHILDREN. Blank K, Delaney J, Schultz A, Kenyon L; Grand Valley State University, Grand Rapids, MI.

INTRODUCTION: Power mobility training is imperative for children with mobility limitations as it provides them numerous developmental and functional benefits that they may not otherwise achieve. Previous research identified three different groups of pediatric power mobility learners: exploratory, operational, and functional. Exploratory power mobility learners do not understand cause and effect and need to learn that they have the ability to act on their environment. Operational power mobility learners are focused on learning to maneuver the power mobility device. Functional power mobility learners are learning to integrate power wheelchair (PWC) use into their daily lives. To date, there has been no research conducted on the different power mobility interventions for children in each learner group. The purpose of this study was to create a theoretical model of the key aspects of power mobility interventions for children in each pediatric power mobility learner group. METHODS: This was a modified grounded theory study. Three stakeholder groups took part in the study: (1) children ages 8 to 18 years who used a PWC; (2) parents of children ages ≤ 18 years who used a PWC or other power mobility device; and (3) therapists and therapist researchers experienced in pediatric power mobility. Data were gathered through face-to-face interviews conducted either in person or via Zoom©. Digital recordings were transcribed verbatim. Initial coding was completed to identify interventions within the data that applied to each learner group. Coding was done by three researchers independently based on a predetermined coding scheme and formatted from published characteristics of each learner group. Discrepancies were resolved through discussion amongst the researchers until consensus was achieved. Data pertaining to intervention activities for each learner group were then coded to reflect the essence of each intervention activity. Patterns within the data were identified, and codes were collapsed into thematic categories reflecting key aspects of intervention within each learner group. Thematic categories were then cross-referenced across the three learner groups to identify aspects of intervention pertinent to more than one learner group. Member checks and inquiry audits were used to ensure trustworthiness of the findings. RESULTS: A total of 29 participants (9 children, 7 parents, and 14 therapists) representing five different countries (the United States, Israel, Sweden, Australia, and New Zealand) took part in the study. A theoretical model of key aspects of power mobility interventions for each of the learner groups as well as the fundamental aspects of power mobility interventions applicable to all learner groups were developed based on the data gathered in the study. For example, fundamental concepts pertinent to all pediatric power mobility learner groups included Collaborating, Setting-Up Equipment, Playing, Providing Practice Opportunities, and Ensuring Safety. DISCUSSION: Stakeholders’ perceptions of power mobility interventions did vary based on experience, setting, and region. Supporting evidence from both the power mobility literature and literature from other fields confirmed and explained the key aspects of power mobility intervention identified for each power mobility learner group. CONCLUSIONS: This study highlights both the fundamental aspects which apply to all three of the learner groups as well as the key aspects targeting the specific needs of each learner group. Further research is needed to evaluate clinical application of the theoretical model created in this study.
STAKEHOLDER PERSPECTIVES ON PEDIATRIC STANDING POWER WHEELCHAIRS: A QUALITATIVE STUDY. Harrison KL, Huettner MK, Johnson SB, Kenyon LK; Grand Valley State University, Grand Rapids, MI.

INTRODUCTION: Research exploring the use of standing power wheelchairs (SPWCs) in pediatric populations is limited. The purpose of this study was to explore and describe the experiences of various stakeholders regarding the use of SPWCs. METHODS: This was a qualitative interview analysis study. A total of 35 stakeholders in four groups were included: children ages 6 to 18 years with varying diagnoses who used a SPWC, parents of children who used a SPWC, rehabilitation professionals who worked with children who used a SPWC, and manufacturers who worked for companies supplying SPWCs for children. Interviews were conducted in-person and via Zoom©. Four researchers independently coded interviews transcribed verbatim to develop an initial coding scheme. Data were then individually reviewed and coded by three authors. Discrepancies were resolved through discussion, and a final codebook was created. After all data were coded, codes were amalgamated into themes and then into main themes. Consensus was used to resolve any discrepancies throughout the analysis process. Member checks and inquiry audits were used to ensure trustworthiness of the findings. RESULTS: Three themes emerged in the data: (1) ‘it’s more than weight-bearing’; (2) ‘stand on demand’; and (3) ‘ecosystems influencing SPWC acquisition and use’. Autonomy, independence, improved confidence, and increased ability to participate in activities within the community as well as multiple health benefits were identified as perceived benefits of using a SPWC. Stakeholders also highlighted the many factors that need to align for successful acquisition and use of a SPWC including funding, child-related factors, environmental factors, and the child’s support system. DISCUSSION: The perceived health and psychosocial benefits identified in this study were consistent with those found in previous literature exploring the use of various stationary devices to conduct pediatric standing programs. The physical capacity to stand independently may increase children’s feelings of belonging as well as decrease caregiver burden. Funding and the size of the SPWC base were identified as the primary barriers to SPWC acquisition and use. Similar barriers have also been identified for the use of pediatric power wheelchairs. CONCLUSIONS: This study highlights the perceived benefits of SPWCs beyond weight bearing including physical, psychosocial, and participation benefits. Future research is indicated to increase the knowledge base surrounding pediatric standing mobility and the unique opportunities and issues that accompany its use.

A SCOPING REVIEW TO CREATE AN INTERVENTION PROMOTING PARENTAL ADHERENCE TO EARLY POWER MOBILITY PROGRAMS. Krajenka VM, Lach K, VanBeek H, Kenyon LK, Bower M, Williams B; Grand Valley State University, Grand Rapids, MI. 
INTRODUCTION: Although evidence supports the benefit of early power mobility for infants and young children with mobility delays, parental ambivalence and non-adherence to          home-based interventions involving this assistive technology use is frequently a barrier to the implementation and success of early power mobility programs. Motivational interviewing (MI), a person-centered approach to promoting behavioral change, has been shown to increase parental adherence to children’s dental, dietary, and other home-based programs. The purposes of this scoping review were to gather MI concepts from peer-reviewed, published articles pertaining to parent-based or rehabilitation-based MI interventions and to apply these concepts to create a parent-based MI intervention addressing adherence to home-based early power mobility programs. METHODS: A literature search was performed by a research librarian in PubMed, CINAHL Complete, PsycInfo, and Web of Science Core Collection for both parent-based and rehabilitation-based MI interventions. Only peer-reviewed articles published in English were included in the review. Inclusion criteria were: (1) a focus on/use of either a parent-based or a rehabilitation-based MI intervention; and (2) MI interventions described in sufficient detail to be reproduced. Articles focused on vaccinations, child abuse and neglect, and technologically delivered MI were excluded from the review. Initial screening was conducted independently by two individuals. The independent full-text review was conducted in triplicate. Data regarding the use of MI strategies was extracted from included articles in duplicate. Using a collaborative, consensus-based approach, a parent-based MI intervention incorporating specific MI strategies identified in the review was created. A psychologist familiar with MI intervention was included in this collaboration. RESULTS: A total of 1,130 unique titles were screened, and 150 full-text articles were assessed for inclusion. Nineteen articles met the inclusion/exclusion criteria. Common MI strategies found in these included articles were the use of goal setting, self-efficacy, affirmation, and change talk. There was an average of four MI sessions for an in-person mode of delivery or a hybrid mode of delivery (in-person and telephone calls). A parent-based MI intervention was developed and scripted for use by clinicians and researchers to help improve parental adherence to home-based early power mobility programs. This included separate scripts to address specific parent-identified barriers to program adherence in a series of “breakout” scripts. DISCUSSION: MI is built on a foundation of compassion, caring, acceptance, and respect of others known as the “spirit” of MI. This “spirit” of MI reinforces family-centered care concepts and empowers parents to carry out home-based programs for their infants and young children. To our knowledge, this is both the first parent-based MI intervention developed for early power mobility and for the promotion of children’s use of assistive technology devices (such as power mobility devices) in the home. Additional research is warranted to assess the potential influence of this parent-based MI intervention on parental adherence to home-based early power mobility programs. CONCLUSIONS: Parent-based MI interventions may help to increase parental adherence to home-based early power mobility programs by decreasing parental ambivalence and increasing compliance in implementing behavior change involving their child. 

THE EFFECTIVENESS OF VESTIBULAR REHABILITATION FOR INDIVIDUALS WITH MAL DE DEBARQUEMENT SYNDROME: A SYSTEMATIC REVIEW. Bode ER, Laisure SS, Schmitt JR, Kinne BL; Grand Valley State University, Grand Rapids, MI.
INTRODUCTION: Mal de Debarquement Syndrome (MdDS) is a neurological disorder that is typically characterized by the sensation of rocking, bobbing, swaying, or bouncing but is not generally impacted by positional changes. The effectiveness of vestibular rehabilitation has been demonstrated in individuals experiencing persistent dizziness. MdDS is a diagnosis that is not specifically related to the vestibular system. However, because the diagnosis is associated with persistent dizziness, the purpose of this systematic review was to evaluate the effectiveness of vestibular rehabilitation on individuals experiencing the symptoms of MdDS using valid and reliable outcome measures. METHODS: MEDLINE, ProQuest Medical Database, and Web of Science were the databases utilized in the search process. The search terms included “mal de debarquement” AND “intervention” OR “management” OR “rehabilitation” OR therapy” OR treatment”. The inclusion criteria were composed of (1) individuals, aged 18 years or older, who were experiencing symptoms consistent with MdDS; (2) vestibular rehabilitation as the primary intervention; (3) treatments other than vestibular rehabilitation or no treatment as the comparative intervention if the study was a randomized controlled trial; (4) valid and reliable outcome measures that specifically examined vertigo, gaze stability, and/or postural stability; and (5) level 2, level 3, or level 4 evidence studies. The Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence was utilized in evaluating the evidence level for all of the included articles. A ten-item tool created by Medlicott and Harris was utilized in evaluating the methodological rigor for all of the included articles. RESULTS: One hundred thirty-nine articles were found using three online databases, and one additional article was found using other sources. Six articles met the eligibility requirements based upon the inclusion and exclusion criteria, and these articles were qualitatively analyzed. In the two case reports that focused on traditional vestibular rehabilitation, the participants demonstrated normal balance following the intervention. However, some symptoms still remained. In the three pre-test/post-test cohort studies that focused on optokinetic stimulation, the participants demonstrated significantly improved balance but reported an incomplete resolution of their symptoms. In the case report by Schenk et al., the participant reported decreased vertigo and demonstrated an improved functional status, even when the optokinetic stimulation was not applied using a commercial optokinetic stimulator. DISCUSSION: It is interesting to note that the two case reports that focused on traditional vestibular rehabilitation required an intervention duration of 10 to 28 weeks, whereas the three pre-test/post-test studies that focused on optokinetic stimulation included an intervention duration of no more than 5 days. It appears that optokinetic stimulation may be more effective for individuals with motion triggered MdDS than for those with spontaneous or other onset MdDS. It is hypothesized that optokinetic stimulation might be more effective long-term if it is delivered for more than 5 days or if it is supplemented with a home exercise program. CONCLUSIONS:  It is recommended that clinicians consider using optokinetic stimulation when treating individuals with MdDS, especially those with the motion triggered subtype. 

STUDENT BEHAVIORS THAT POSITIVELY IMPACT A CLINICAL EDUCATION EXPERIENCE: A DELPHI STUDY. Denton M, Milligan A, Mussell K, Ozga K; Grand Valley State University, Grand Rapids, MI. 

INTRODUCTION: Clinical education prepares students to attain entry-level competence in clinical practice by applying and integrating knowledge, skills, and behaviors essential for physical therapy practice. Clinical instructors (CIs) provide students with instruction and guidance during clinical education experiences (CEE) to develop clinical reasoning and practice skills. Directors of Clinical Education/Academic Coordinators of Clinical Education (DCEs/ACCEs) build and support relationships between academic programs and clinical education sites for CEEs. Previous research has studied effective CI behaviors during CEEs. There is limited research regarding the impact of student behaviors on a CEE and the expectations of DCEs/ACCEs for student behaviors during CEEs. The purpose of this study was to use a Delphi methodology to investigate the perspectives of expert CIs and DCEs/ACCEs for Doctor of Physical Therapy (DPT) students to develop a consensus about DPT student behaviors that positively impact a CEE. METHODS: This qualitative study utilized the Delphi method which consists of multiple rounds of surveys to develop expert consensus on a specific subject. CIs and DCEs/ACCEs were recruited via purposeful selection and snowball sampling with representation across all geographical regions, a breadth of practice settings, and varying clinical practice experience. Data was collected from CIs and DCEs/ACCEs via four web-based surveys hosted by SurveyMonkey®. All participants received an initial survey invitation consisting of four open-ended questions asking participants to list DPT student behaviors that positively impact a CEE as well as demographic questions. Round 2 was necessary to clarify that the participants believed the responses generated in Round 1 were truly behaviors based on the definition provided. In Round 3, participants rated the importance of each behavior in positively influencing a CEE ranging from Unimportant to Very Important. The final round of the study asked participants to categorize the behaviors that reached consensus into one of four categories: Communication and Interpersonal Skills, Knowledge and Skills, Professional Skills, or Learning Behaviors. A threshold of >75% agreement by either the group of CIs or the group of DCEs/ACCEs was utilized to define consensus. RESULTS: Fourteen DCEs/ACCEs and 17 CIs participated in this study. Consensus was reached by the CIs that 15 student behaviors were “Very Important”. Consensus was reached by the DCEs/ACCEs that 50 student behaviors were “Very Important”. When categorizing the behaviors in Round 4, CIs reached consensus on 23 of 51 behaviors while the DCEs/ACCEs reached consensus on 26 of 51 behaviors. DISCUSSION: Consensus was reached by CIs and DCEs/ACCEs that 51 student behaviors were very important in positively impacting a CEE. However, considerable variability was found between the two groups in the number of behaviors that reached consensus. With the exception of one behavior, all of the 15 behaviors that the CIs believed to be “Very Important” were among the behaviors the DCEs/ACCEs believed were “Very Important”. The greatest number of important student behaviors were categorized as Learning Behaviors with Communication and Interpersonal Skills and Professional Skills following closely behind. Only two behaviors were categorized as Knowledge and Skills. CONCLUSIONS: These findings suggest that CIs and DCEs/ACCEs may have different perspectives regarding the student behaviors that positively impact a clinical education experience. Further research with a larger sample is needed to understand these possible differences in perspectives.
AGREEMENT BETWEEN DIAGNOSTIC B-MODE ULTRASOUND AND MANUAL PALPATION IN THE IDENTIFICATION OF MYOFASCIAL TRIGGER POINTS IN THE INFRASPINATUS. Feldpausch N, Ferguson M, Robinson C, Rose J; Grand Valley State University, Grand Rapids, MI.

INTRODUCTION: Myofascial pain syndrome (MPS) is a common dysfunction with a lifetime prevalence affecting up to 85% of the general population. MPS is characterized by local and referred pain from myofascial trigger points (MTrPs). It has been reported that the prevalence of MTrPs in the infraspinatus ranges from 34.7-66.7%. To date, the identification of MTrPs has relied upon manual palpation. Several advanced forms of diagnostic imaging have recently been used to identify MTrPs, but none has not been validated as an independent diagnostic measure for MTrPs. Historically, diagnostic ultrasound imaging (USI) has described MTrPs as hypoechoic, elliptical shapes and has relied on manual palpation to identify the MTrPs prior to the USI examination. The purpose of the present study was to determine the level of agreement between manual palpation and USI in identifying MTrPs. Secondary purposes of the study were to describe the appearance of MTrPs using USI and to measure MTrP stiffness with compression elastography. METHODS: Three participants participated in a preliminary examination by a physical therapist and an ultrasonographer using a standardized grid overlying the infraspinatus to guide the examination for MTrPs. Both researchers were blinded to the findings of the other researcher to prevent confirmation bias. RESULTS: Preliminary data revealed that manual palpation and USI had reasonable agreement in the identification of MTrPs in the infraspinatus. However, USI tended to report that MTrPs were larger than those reported by the researcher performing the manual palpation. Strain elastography did not reveal a significant difference in MTrP stiffness compared to the surrounding skeletal muscle. DISCUSSION: Further research utilizing the present study’s methodology with adequate sample size is needed to provide a more conclusive determination of the reliability of USI in identifying MTrPs. CONCLUSIONS: The present study provides initial support for the reliability of USI in the independent identification of MTrPs. Preliminary data suggests that USI more accurately identifies the entirety of the MTrP compared to manual palpation. 
SUBJECTIVE DAILY PHYSICAL ACTIVITY MEASURES IN HEART DISEASE: A SYSTEMATIC REVIEW. Mattern M, Scholten H, Zeitler J, Shoemaker M, Gore S; Grand Valley State University, Grand Rapids, MI.
INTRODUCTION: Given the importance of daily physical activity (DPA) in prognosis and clinical outcomes in patients with heart failure (HF) as well as in those with heart disease, the clinical feasibility of subjective measures of DPA, and the need to identify reliable and accurate measures of DPA in patients with HF (and heart disease more broadly), the purpose of this study was to conduct a systematic review to identify reliability and validity studies of subjective measures of DPA in patients with heart disease, especially those with HF. METHODS: Following a systematic search of the PubMed, CINAHL, Medline, and ProQuest databases, 22 unique studies covering 19 subjective DPA measures were ultimately included. Methodological rigor was assessed using the Quality Appraisal of Reliability Studies, the Standards for Reporting of Diagnostic Accuracy and Quality Assessment of Diagnostic Accuracy Studies, and the Quality Appraisal Tool for Validity Studies. RESULTS: The MobilePAL yielded the strongest correlation values between energy expenditure/kcals and accelerometry (r = 0.39-0.45). Comparing the instruments that measured correlation values between accelerometry and METs, the SWISSPAQ demonstrated the greatest correlation (r = 0.41) followed by the TAM2 (r = 0.02-0.39) and the TAM1 (r = -0.09-0.27). The SWISSPAQ also reported correlations with METs from a sub-analysis of participants without beta-blockers (r = 0.61) and with beta-blockers (r = 0.33) as well as correlations between the SWISSPAQ and a PA diary (r = 0.41). DISCUSSION: The most useful subjective measures for investigating DPA are those that provide a measure of actual activity levels in terms of METs, energy expenditure/kcals, or minutes per week of overall activity. Validation of those measures would ideally use relevant referent measures of calorimetry, accelerometry, or detailed DPA diaries. Of the 19 questionnaires identified in the present review, only four (SWISSPAQ, TAM1, TAM2, and MobilePAL) provided an estimate of energy expenditure/kcals, METs, or minutes of DPA; were compared against accelerometry or a DPA diary; and had established test-retest reliability in patients with heart disease. CONCLUSIONS: Methodological rigor of the included studies was generally fair. However, validity coefficients were moderate at best. This indicates a need for further research to develop or identify an accurate subjective assessment of DPA in patients with heart disease, more specifically HF. 

PHYSICAL THERAPISTS’ CLINICAL REASONING PROCESS IN THE EXAMINATION OF SACROILIAC JOINT DYSFUNCTION. Berry K, Fagan S, Schra J, Sobeck C, Stephenson P, Vaughn D; Grand Valley State University, Grand Rapids, MI.

INTRODUCTION: Low back pain is the most common pain reported by adults. It has been suggested that sacroiliac (SI) joint dysfunction contributes to this pain approximately 14% of the time. However, the clinical reasoning process to determine the cause of lumbosacral pain remains challenging. This research study identified examination procedures that were highly valued and utilized by physical therapists (PTs) in the examination of the lumbopelvic region. This study also examined how factors such as level of degree earned, years of practice, and OCS certification may influence PTs’ clinical reasoning. METHODS: A cross-sectional survey was designed to assess which components of the examination process were most highly valued among PTs in the examination of the lumbopelvic region. Four hundred thirty-one participants met the inclusion criteria. Results were analyzed collectively as well as according to demographics. RESULTS: The most valued components of the examination included historical findings and lumbar screening findings with less value given to positional testing, stress testing, and provocation testing. A history of recent pregnancy and a history of falling on the tailbone/pelvis were the most highly valued historical findings in 75.2% and 69.17% of clinicians, respectively. In these cases, further screening of the SI joint was absolutely appropriate. Centralization/peripheralization and neural irritation were selected as Very Important in 83.8% and 72.07% of clinicians, respectively. These cases ruled out a primary SI joint origin of symptoms. In addition, more experienced clinicians were less likely to value clinical tests compared to younger clinicians. More experienced clinicians or those who were OCS certified were also more likely to screen for psychosocial factors. DISCUSSION: The decreased value on clinical tests for the SI joint may be due to the low sensitivity and specificity of these tests when used as a stand-alone measurement. PTs with more years of experience may have more awareness of this notion compared to younger cohorts. Therefore, they are less likely to use these tests. PTs with more experience may be more aware of recent pain science literature. Therefore, they are more likely to screen for psychosocial factors. Tests used for diagnosing lumbar dysfunctions have higher sensitivity and specificity which may account for the PTs’ higher value in these tests. CONCLUSIONS: Despite demographic differences, there was a general homogeneity among PTs in that historical findings and lumbar screening findings were thought to be more important in the clinical reasoning process than positional testing, stress testing, or provocative testing of the SI joint in the examination of the lumbopelvic region when an SI joint dysfunction was suspected. 
STUDENTS’ PERCEPTION OF TRAINING AND EXPERIENCE WITH INTERPRETERS IN A PRO BONO PHYSICAL THERAPY SETTING. Barthel T, Stehouwer J, Taylor S, Stickler L; Grand Valley State University, Grand Rapids, MI.

INTRODUCTION: Professional interpreters are an integral part of the healthcare team to provide high quality care to all patients. Many physical therapy students may graduate from their respective programs without building the skills necessary to recognize the value of or to properly utilize the skillsets of professional interpreters. With increasing diversity and language barriers among patients, there is increasing need for the use of interpretation skills. Pro bono physical therapy clinics often treat patients with limited English proficiency (LEP). Little is known about the educational impact of working with interpreters in a pro bono setting prior to students graduating. Therefore, the purpose of this study was to investigate the perceptions of students on their training and experiences working with a professional interpreter in a pro bono physical therapy setting. METHODS: This was a mixed method study. In the quantitative portion, those in the class of 2021 completed a pre- and post-survey regarding a local healthcare interpreter training required for one of their courses. In the qualitative portion of the study, physical therapy students at Grand Valley State University in the classes of 2020 and 2021 were recruited to participate in focus groups. The students who participated in the focus groups had volunteered in a pro bono physical therapy clinic and had worked with a professional interpreter. A general inductive approach was used to analyze the qualitative data into themes and subthemes. RESULTS: In the class of 2021, 59 students participated in a local healthcare interpreter training and completed surveys about their learning. Using the Chi Square test (df=2, N=59) there was a statistical relationship between the pre- and post-surveys (p<0.05) for three of the five questions. However, the test violated the assumption that the original data was independent. Therefore, the validity of the results may have been compromised. A total of 18 students participated in five focus groups, with two groups consisting of the class of 2020 and three groups consisting of the class of 2021. Four primary themes emerged from the data: Value, Patient-Centered Care, Challenges, and Professional Development. DISCUSSION: Students described their volunteer experience as more influential to their learning than verbal training alone. Based on student feedback, key findings were: (1) there was an increase in student confidence while working with a professional interpreter, (2) the safe learning environment of a supervised clinical experience promoted learning through challenges, and (3) students valued professional interpreters as part of the healthcare team and were able to develop proper interprofessional communication skills. CONCLUSIONS: When considering DPT education, offering a low-stakes, hands-on experience with professional interpreters may offer distinct growth opportunities for students compared to didactic material alone. FUNDING: The researchers were awarded the Grand Valley State University Presidential Research Grant to hire professional interpreters throughout the duration of the study.

A SCOPING REVIEW OF THE CHARACTERISTICS OF MISSED OR DELAYED DIAGNOSIS OF VASCULAR THORACIC OUTLET SYNDROME. Panse KC, Tuinier CA, Wisniewski RE, Vaughn D; Grand Valley State University, Grand Rapids, MI.

INTRODUCTION: Vascular Thoracic Outlet Syndrome (TOS) is an uncommon condition that can lead to a grave prognosis if diagnosed in an untimely manner. The consequences of a missed diagnosis include amputation, stroke, and a markedly decreased quality of life. Physicians, physical therapists, and occupational therapists will all see patients presenting with complex upper extremity pathologies throughout their careers. Because the consequences of a missed diagnosis of vascular TOS are severe, the purpose of this scoping review was to identify and discuss common patient presentations and diagnostic errors that resulted in missed or delayed diagnosis of a true vascular TOS. METHODS: This scoping review conducted searches using PubMed, CINAHL, and Web of Science. Case studies, case series, and vignettes were included in this review. Eighteen articles were selected. RESULTS: Common findings from the patient history included athletes performing repetitive/overhead movements, onset of a new exercise routine, and past history of a clavicular fracture. Pain, decreased radial pulses, and hand/forearm paresthesias were among the most common signs and symptoms identified in patients presented in this scoping review. Common diagnostic imaging findings were cervical ribs, arterial occlusion by thrombus, and emboli. DISCUSSION: Each patient in an article selected for this scoping review suffered medical consequences due to a delayed or missed diagnosis of vascular TOS. Clinicians who used diagnostic imaging, clinical special tests, and physical findings were more likely to make an accurate and timely diagnosis than were clinicians who did not utilize these forms of assessment. In combination with a thorough past medical history and clinical special tests, assessment of vital signs is also a crucial component of an initial evaluation. CONCLUSIONS: Accurate and timely diagnosis is essential in cases of Vascular Thoracic Outlet Syndrome. This scoping review points to consistent historical and clinical findings that can and should raise the level of suspicion in health care practitioners who are examining these patients. In addition, there are key supportive imaging tests that should be considered in these patient cases.
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