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LEAHY PT CLINIC 
Student-Run ~ Pro Bono 
 
The mission of the Leahy PT Clinic is to deliver patient-centered 
care grounded in the Jesuit tradition of educating “men and women 
for and with others” by providing pro bono physical therapy services 
to uninsured and underinsured residents of our local community 
through collaboration, peer-mentorship, and evidence-based 
practice. Our student administrative team manages all clinic 
operations with supervision and guidance from PT Faculty. Practice 
areas typically include orthopedics, neurology, geriatrics, and 
cardiopulmonary.  Our peer-mentored DPT student groups provide 
skilled clinical management to address a wide range of issues 
including (but not limited to): musculoskeletal pain, post-surgical 
recovery, chronic conditions, balance and gait dysfunction, 
vestibular disorders, deconditioning, and post-COVID-19 
complications.  
 
For more information, please contact us and visit our website: 
www.scranton.edu/pcps/pt-leahy-clinic.  

Do you know anyone 
who is uninsured or 
underinsured and 

needs PT services?  

 

Do know anyone who 
has exhausted their 

insurance coverage and 
would still benefit from 

skilled PT services?  
 

230 Kressler Court 
Scranton, PA 

18503 
 
 
 

570-941-6112 
 

ptclinic@scranton.edu  
 
 
 
 

Open Tuesdays & 
Thursdays  

3:00pm-6:00pm 
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Schedule 
 

5:00pm 
Introduction:  Dr. Renée M. Hakim, Chair/Program Director 
 
Group 1:  
Title: Impact of Standard vs. Modified Sternal Precautions on Function Following Median Sternotomy: 
A Systematic Review 
Authors: Bobbi Bailey, Diana Bonilla, Alexis Coval, Christina Haddican, Dana Maida, Janette Scardillo 
 
Group 2: 
Title: Prenatal Lead Exposure and Health Outcomes Among Infants and Children in Bangladesh: A 
Systematic Review 
Authors: Briana Abrams, Alexa Cardella, Alesia Heimes, Meghan Nally, Dr. Lori Walton, Dr. Nicholas 
Rodio 
 
Group 3: 
Title: The Impact of Family-Centered Care on Motor Function in Preterm Infants: A Systematic 
Review Authors: Lauren Byrne, Diana Franceschelli, Laura Iobst, Hailey Kenyon, Dr. Nicholas Rodio 

Group 4: 
Title:  Virtual Reality for Gait and Balance in Adults with Unilateral Amputation: A Systematic 
Review    
Authors: Jessica Book, Kerri Breznak, Karllo Pozo, Hannah Woodeshick, Dr. Renée M. Hakim 
 
Group 5: 
Title: Clinical Applications of Virtual Reality in Adults with Concussion: A Systematic Review 
Authors: Sarah Gordon, Erin Putnam, Alyssa Canone, Nicholas Zenga, Dr. Renee Hakim, Dr. Jennifer 
Schwartz 
 
Group 6: 
Title: Effect of Music on Stress and Anxiety in Healthcare Students During Examinations: A 
Systematic Review 
Authors: Claire Cardillo, Makenna Enslin, Joshua Perez, Jacob Sacher, Dr. Anthony Carusotto 
 
 
--------------------------------------------------   BREAK (20 minutes)  ------------------------------------------- 
 
 
7:00pm 
 
Group 7: 
Title: Impact of Mind-Body Interventions on Physical and Psychological Outcomes in Adult Refugees: 
A Systematic Review 
Authors: Maria Almodovar, Emily Burns, Amanda Kinback, Emily Loftus, Dr. Jennifer Schwartz 
 
Group 8: 
Title: Impact of Service on Cultural Competency and Social Responsibility in DPT Students: A 
Systematic Review  
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Authors: Taylor Baloga, Carli Tetla, Matthew Schreck, Kameron Matthews, Dr. Dana Maida, Dr. 
Janette Scardillo 
 
Group 9: 
Title: Impact of Blood Flow Restriction Therapy on VO2max in Elite Athletes: A Systematic Review 
Authors:  Eric Bartlett, Brendan Betti, Lucas Hackett, Michael McGuire, Dr. Joshua Prall, Dr. Peter 
Leininger 
 
Group 10: 
Title: The Impact of COVID-19 Pandemic on Trends in Home Health Physical Therapy 
Authors: Sarah Gordon, Dr. Tracey Collins 
 
Group 11:  
Title: The Impact of Vestibular Rehabilitation Therapy Post-Concussion in Adolescents: A Systematic 
Review   
Authors: Amanda Kinback, Matthew Moran, Dr. Jennifer Schwartz, Dr. Lori M. Walton 
 
Group 12:   
Title: The Impact of Assistive Technology on Quality of Life of Home-Dwelling Individuals with 
Parkinson’s: A Scoping Review 
Authors: Alexa Cardella, Dr. Tracey L. Collins, Sarah Gordon 
 
Group 13: 
Title: The Impact of Exercise on Physical Health Outcomes in Incarcerated Women: A Systematic 
Review 
Authors: Alexa Cardella, Diana Franceschelli, Sarah Gordon, Dr. Dylan Kane, Dr. Nick Linko, Dr. 
Mark Merli, Dr. Dana Maida, Dr. Nicholas Rodio, Dr. Jennifer Schwartz 
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Components of Evidence-Based Practice 

Adapted from: APTA Open Access; https://www.apta.org/patient-care/evidence-based-
practice-resources/components-of-evidence-based-practice    

Evidence-based practice includes the integration of best available evidence, clinical expertise, and 
patient values and circumstances related to patient and client management, practice management, 
and health policy decision-making. 

All three elements are equally important. 

Best Available Evidence 

Decision-making is optimized by emphasizing the use of evidence from well-designed and well-
conducted research.  Although evidence-based practice encompasses more than just applying the 
best available evidence, many of the concerns and barriers to using evidence-based practice 
revolve around finding and applying research.  
 

Clinical Expertise 

The physical therapist and physical therapist assistant's knowledge and skills are a key part of the 
evidence-based process. This personal scope of practice consists of activities undertaken by an 
individual physical therapist that are situated within a physical therapist's unique body of 
knowledge where the individual is educated, trained, and competent to perform that activity. 
Using clinical decision-making and judgment are critical. 

Patient Values 

The patient's wants and needs are a key part of evidence-based care. Incorporating a 
patient's cultural considerations, needs, and values are necessary to provide best practice services. 

 
 
 
 
 
 
 
 

 
 
 
 
  

https://www.mcg.com/blog/2019/06/28/mcg-certification-and-the-commitment-to-evidence-based-practice/  
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All Evidence is Not Created Equal 
 

Sackett Levels of Evidence / OCEBM (2009) 
 

Level of Evidence            Description  

 
1A     Systematic review of randomized controlled trials (RCTs).  
1B     Individual RCT with narrow confidence intervals 
1C     All or none  
2A     Systematic review of cohort studies 
2B     Individual Cohort study/ Low quality RCT 
2C     Outcomes research, Ecological studies 
3A     Systematic review of case-control studies 
3B     Individual Case-Control study 
4     Case series, poor quality cohort or case-control study  
5 

 
    Expert opinion          

Fletcher and Sackett, working for the Canadian Task Force on Periodic Health Examination in 1979, are credited as the first to 
develop a level of evidence scoring scale. Sackett continued to develop the scale based on his own research with the use of anti-
thrombotic agents. http://www.physio-pedia.com/Grades_and_Levels_of_Evidence  

 

 
Oxford CEBM Levels (2011) cover the entire range of clinical questions, in the order (from top row to bottom row) that the clinician 
requires. While most ranking schemes consider strength of evidence for therapeutic effects and harms, the OCEBM system allows 
clinicians and patients to appraise evidence for prevalence, accuracy of diagnostic tests, prognosis, therapeutic effects, rare harms, 
common harms, and usefulness of (early) screening. 
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PEDro Scale is a critical appraisal tool intended to identify methodological flaws in the physical therapy literature 
providing consumers of research evidence objective data regarding the strength of such evidence. 
 

Study  1  2  3  4  5  6  7  8  9  10  11  Score  
Grade                          
  

1.  Eligibility criteria were specified.  
2.  Subjects were randomly assigned to groups.  
3.  Allocation was concealed 4. Groups were similar at baseline.  
5. Subjects were blinded.  
6. Therapists who administered the treatment were blinded.  
7. Assessors were blinded.  
8. Measures of key outcomes were obtained from more than 85% of subjects.  
9. Data were analyzed by intention to treat.  
10. Statistical comparisons between groups were conducted.  
11. Point measure and measures of variability were provided.  

 
       Criterion number 1 is not used to generate the total score. Therefore, the total 

maximum score is 10.  
    

    

http://www.pedro.org.au/english/downloads/pedro-scale/ 
 
 

Methodological Index for Non-Randomized Studies (MINORS) 
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Mixed Methods Appraisal Tool (MMAT), version 2018 
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S I G N 

 
Methodology Checklist 3: Cohort studies 

Study identification (Include author, title, year of publication, journal title, pages) 
 

Guideline topic:   Key Question No: Reviewer: 

Before completing this checklist, consider: 

1. Is the paper really a cohort study? If in doubt, check the study design algorithm available from SIGN and make 
sure you have the correct checklist. 

2. Is the paper relevant to key question? Analyse using PICO (Patient or Population Intervention Comparison 
Outcome). IF NO REJECT (give reason below). IF YES complete the checklist.. 

Reason for rejection: 1. Paper not relevant to key question □        2. Other reason □  (please specify): 

 

Please note that a retrospective study (i.e., a database or chart study) cannot be rated higher than +. 

Section 1:  INTERNAL VALIDITY 

In a well conducted cohort study: Does this study do it? 

1.1 The study addresses an appropriate and clearly focused question.1 Yes  □ 

Can’t say □ 

No □ 

 

SELECTION OF SUBJECTS 

1.2 The two groups being studied are selected from source populations that 
are comparable in all respects other than the factor under investigation.2 

Yes  □ 

Can’t say □ 

No □ 

Does not apply □ 

1.3 The study indicates how many of the people asked to take part did so, in 
each of the groups being studied.3 

Yes  □ 

 

No □ 

Does not apply □ 

1.4 The likelihood that some eligible subjects might have the outcome at the 
time of enrolment is assessed and taken into account in the analysis.4 

Yes  □ 

Can’t say □ 

No □ 

Does not apply □ 

1.5 What percentage of individuals or clusters recruited into each arm of the 
study dropped out before the study was completed.5 

 

1.6 Comparison is made between full participants and those lost to follow up, by 
exposure status.6 

Yes  □ 

Can’t say □ 

No □ 

Does not apply □ 

 

 
 
 
 
 
 
 
 
 



 10 

ASSESSMENT 
1.7 The outcomes are clearly defined.7 Yes  □ 

Can’t say □ 

No □ 

 

1.8 The assessment of outcome is made blind to exposure status. If the study is 
retrospective this may not be applicable.8 

Yes  □ 

Can’t say □ 

No □ 

Does not apply □ 

1.9 Where blinding was not possible, there is some recognition that knowledge 
of exposure status could have influenced the assessment of outcome.9 

Yes  □ 

Can’t say □ 

No □ 

 

1.10 The method of assessment of exposure is reliable.10 Yes  □ 

Can’t say □ 

No □ 

 

1.11 Evidence from other sources is used to demonstrate that the method of 
outcome assessment is valid and reliable.11 

Yes  □ 

Can’t say □ 

No □ 

Does not apply□ 

1.12 Exposure level or prognostic factor is assessed more than once.12 Yes  □ 

Can’t say □ 

No □ 

Does not apply □ 

CONFOUNDING 
1.13 The main potential confounders are identified and taken into account in the 

design and analysis.13 
Yes  □ 

Can’t say □ 

No □ 

 

STATISTICAL ANALYSIS 
1.14 Have confidence intervals been provided?14 Yes  □ No □ 

Section 2:  OVERALL ASSESSMENT OF THE STUDY 

2.1 How well was the study done to minimise the risk of bias or confounding?15 
 

High quality (++) □ 

Acceptable (+) □ 

Unacceptable – reject 0  

2.2 Taking into account clinical considerations, your evaluation of the 
methodology used, and the statistical power of the study, do you think there 
is clear evidence of an association between exposure and outcome? 

Yes  □ 

Can’t say □ 

No □ 

 

2.3 Are the results of this study directly applicable to the patient group targeted 
in this guideline? 

Yes  □ No □ 

2.4 Notes. Summarise the authors conclusions. Add any comments on your own assessment of the study, and 
the extent to which it answers your question and mention any areas of uncertainty raised above. 
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___________________________ 
 

Research Abstracts  
and  

Supplemental Material 
 

____________________________ 
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Group 1 
Title: Impact of Standard vs. Modified Sternal Precautions on Function Following Median 
Sternotomy: A Systematic Review* 
 
Authors: Bobbi Bailey, Diana Bonilla, Alexis Coval, Christina Haddican, Dr. Dana Maida, Dr. Janette 
Scardillo 
 
Purpose: Experts in the field have questioned the continued use of standard sternal precautions due 
to the impact on functional outcomes. The purpose of this systematic review was to determine the 
functional impact of standard sternal precautions (SSP) compared to modified sternal precautions 
(MSP) on mobility in adults following median sternotomy. 
 
Methods: A literature search using PubMed, CINAHL, ScienceDirect, and APTA EBSCOhost was 
conducted using search terms: (“coronary artery bypass graft” OR CABG OR sternotomy) AND 
(function OR ADL OR "activities of daily living") AND (modified OR restrictive) AND precaution. 
Search limits: Human subjects, peer reviewed, English language. Selection criteria: adult (18+), median 
sternotomy. Two reviewers independently assessed each study for methodological quality and came 
to a consensus based on OCEBM Levels of Evidence (2011). 
 
Results: 21 reports were assessed for eligibility. After detailed appraisals, 4 studies met selection 
criteria. All articles ranked as OCEBM Level 2 evidence (1 RCT, 1 quasi-experimental design, 1 
observational study and 1cross-sectional design). Sample size ranged from 72-1,104(n=1,744; avg age 
64.96 yrs). SSP prohibited lifting, pushing, pulling >5 lbs(4), driving(2), reaching behind back(2), 
reaching overhead(2), leaning forward with head below heart(1), arm use with sitting or standing(1) 
and required splint chest during coughing(2). MSP was defined as “keep your move in the tube” (3) 
or “less restrictive” (1). Function was assessed through Short Physical Performance Battery (SPPB), 
Health Assessment Questionnaire (HAQ), level of assistance for bed mobility and transfers, and 
functional self-report. 2 studies concluded no statistically significant differences between groups 
(SPPB at 4 weeks MD 1.0 point, 95%, CI –0.2 to 2.3; at 12 weeks MD 0.4 point, 95% CI –0.9 to 1.6; 
and self-report with p=0.14). 2 studies found significant improvements for MSP groups with greater 
return to function (HAQ p<0.001) and decreased functional assistance required(p<0.001). 2 adverse 
events unrelated to sternal precaution adherence occurred in both the SSP ( 1) and MSP(1) groups. 
 
Conclusions: Moderate levels of evidence indicated either equally effective or more favorable 
outcomes with use of MSP as compared with SSP. Limitations included non-standardized and varied 
functional outcome measures, and multiple sternal precaution protocols. Future research should 
include standardization of functional outcome measures and well-defined precautions to justify the 
use of MSP as a means to improve functional outcomes. 
 
Clinical Relevance: Experts suggest SSP may inadvertently impede recovery when compared to 
patient-specific sternal precautions which may facilitate more favorable outcomes. Inconsistencies in 
reported sternal precaution protocols contribute to insufficient evidence in support of their universal 
use. With a lack of evidence to support adherence to SSP, clinicians should advocate to the medical 
team for incorporating MSP in standard sternotomy care. Permitting activity with MSP may improve 
functional outcomes and optimize discharge destination. 
 
*  Accepted for platform presentation at APTA Combined Sections Meeting (CSM), San Diego, CA, 

February 2023; Cardiovascular & Pulmonary Section 
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Group 2 
Title: Prenatal Lead Exposure and Health Outcomes Among Infants and Children in Bangladesh: A Systematic 
Review* 
 
Authors: Briana Abrams, Alexa Cardella, Alesia Heimes, Meghan Nally, Dr. Lori Walton, Dr. Nicholas Rodio 
 
Background: Mothers and children living in industrial and urban areas in developing nations are more 
susceptible to lead toxicity. Bangladesh is a low to middle resource country, with a high vulnerability to lead 
exposure due to the lack of environmental regulation and heightened occurrence of malnutrition. Malnutrition 
and micronutrient deficiencies compound the adverse effects of lead. Metal exposure is particularly concerning 
for pregnant women and children that is directly related to the consumption of local produce and fish from 
surrounding lead-polluted land and bodies of water. In pregnant women, lead readily passes to the placenta and 
reaches the fetus. Even at very low levels, this can impact physical and cognitive health outcomes of the 
developing child.  
 
Purpose: The purpose of this study was to analyze the impact of prenatal lead exposure on physical and 
cognitive health outcomes of infants and children across Bangladesh.  
 
Methods: A literature search of ProQuest, ScienceDirect, PubMed, and CINAHL was conducted using the 
search string: ("prenatal" OR "pregnant" OR "antenatal" OR “fetal”) AND ("children" OR "infants") AND 
("lead exposure" OR "lead toxicity") AND "Bangladesh". Search limits: peer-reviewed; research articles 
(ScienceDirect); articles (Springer Link); published from 2011-2022. Selection criteria: (1) Male and female 
infants, aged birth to 2 years, and children, aged 2-12, who were exposed to lead during fetal development in 
Bangladesh; (2) physical and/or health outcomes assessed during infancy or childhood; (3) prospective cohort 
studies. Studies were independently evaluated for methodological quality by two blinded reviewers using the 
Scottish Intercollegiate Guidelines Network (SIGN): Cohort Studies Tool.  
 
Results: A total of 450 (N=450) articles were screened for eligibility. Seven (N=7) met selection criteria. Levels 
of evidence were acceptable (+) to high quality (++). A total of 12,617 mothers and 8,874 infants/children 
were included. Two studies from Matlab, Bangladesh and five studies from Sirajdikhan and Pabna, Bangladesh 
were included. Mean age at time of health assessment was birth to age 5. Studies assessed child’s fetal lead 
exposure via mother’s urinary lead levels at delivery (N=1), infant/child fingerstick blood (N=4) and/or birth 
umbilical cord lead levels (N=4) with follow-up. Primary outcome measures were infant/child anthropometric 
and child cognitive data. One study found significant negative associations between blood lead concentrations 
and Bayley Scale of Infant Development (BSID) cognitive scores (p<=005). Another study found significant 
associations between stunting at 4.5 years of age and blood lead at 14 and 30 weeks gestation (rs=0.64, p<0.001). 
A 1-unit μg/dL increase in natural log cord blood lead in the presence of stunting was associated with a 2.10 
decrease in cognitive scores. There was a significant inverse association between prenatal lead exposure in late 
gestation and kidney volume in females at preschool age (p=0.041).   
 
Conclusions: Acceptable to high quality evidence supports the associations between prenatal lead exposure 
and: (1) infantile/childhood stunting; (2) lower cognitive scores. Limitations included: (1) inconsistent lead 
exposure measurements and outcome measures; (2) recruitment from two primary cohorts. Further research is 
needed to identify any further impacts that lead exposure has on the body and the age at which lead exposure 
affects stunting and cognition the most.  
 
Clinical Relevance: PTs in Bangladesh should be aware of potential lead exposure and effects on a child’s 
physical and cognitive abilities and provide community-based education on lead exposure and prevention 
during pregnancy. Additionally, PTs should screen children for stunting and cognitive delays at a young age to 
mitigate delays in achieving developmental milestones. 
 
*   Accepted for poster presentation at APTA Combined Sections Meeting (CSM), San Diego CA, February 

2023; Pediatrics Section 



 15 

 
Study Assessment Measure Outcome Measure SIGN Score 

Gleason et al. 
(2020)1 

- Infant/Child fingerstick blood 
- Birth umbilical cord         lead 

levels 

- Birth weight 
- Birth height 
- Stunting 
- BSID 

High Quality (++) 

Skröder, et al. 
(2016)2 

- Infant/Child fingerstick blood - Childhood height & weight 
- Stunting 
- Kidney Volume 

High Quality (++) 

Gleason et al. 
(2016)3 

- Infant/Child fingerstick blood 
- Birth umbilical cord         lead 

levels 

- Birth weight 
- Birth height 
- Stunting 

High Quality (++) 

Rodrigues et al. 
(2016)4 

- Infant/Child fingerstick blood - Birth weight 
- BSID 
- Head circumference 

High Quality (++) 

Gardner et al. 
(2013)5 

- Mothers’ urinary lead levels 
at delivery  

- Birth weight 
- Birth height 
- Infantile height & weight  

Acceptable (+) 

Valeri et al. (2017)6 - Birth umbilical cord         lead 
levels 

- BSID 
- Head Circumference 

Acceptable (+) 

Wang et al. (2017)7 - Birth umbilical cord         lead 
levels 

- Birth weight 
- BSID 
- Head Circumference 

Acceptable (+) 

 
1. Gleason KM, Valeri L, Shankar AH, et al. Stunting and lead: using causal mediation analysis to better understand how environmental lead 

exposure affects cognitive outcomes in children. J Neurodev Disord. 2020;12:1-10. doi:http://dx.doi.org/10.1186/s11689-020-09346-x. 
2. Skröder H, Hawkesworth S, Moore SE, Wagatsuma Y, Kippler M, Vahter M. Prenatal lead exposure and childhood blood pressure and 

kidney function. Environ Res. 2016;151:628-634. doi:10.1016/j.envres.2016.08.028. 
3. Gleason KM, Valeri L, Shankar AH, et al. Stunting is associated with blood lead concentration among Bangladeshi children aged 2-3 years. 

Environ Health. 2016;15. doi:http://dx.doi.org/10.1186/s12940-016-0190-4.  
4. Rodrigues EG, Bellinger DC, Valeri L, et al. Neurodevelopmental outcomes among 2- to 3-year-old children in Bangladesh with elevated 

blood lead and exposure to arsenic and manganese in drinking water. Environ Health. 2016;15. doi:http://dx.doi.org/10.1186/s12940-016-
0127-y. 

5. Gardner RM, Kippler M, Tofail F, et al. Environmental exposure to metals and children's growth to age 5 years: a prospective cohort study. 
Am J Epidemiol. 2013;177(12):1356-1367. doi:10.1093/aje/kws437. 

6. Valeri L, Mazumdar MM, Bobb JF, et al. The joint effect of prenatal exposure to metal mixtures on neurodevelopmental outcomes at 20-40 
months of age: evidence from rural bangladesh. Environ Health Perspect. 2017;125(6):067015. doi:10.1289/EHP614. 

7. Wang Z, Birgit CH, Wang C, et al. Genome-wide gene by lead exposure interaction analysis identifies UNC5D as a candidate gene for 
neurodevelopment. Environ Health. 2017;16. doi:http://dx.doi.org/10.1186/s12940-017-0288-3. 

 
 
 
 
 



 16 

Group 3 
Title: The Impact of Family-Centered Care on Motor Function in Preterm Infants: A Systematic 
Review  

Authors: Lauren Byrne, Diana Franceschelli, Laura Iobst, Hailey Kenyon, Dr. Nicholas Rodio 

Purpose: The purpose of this study was to evaluate the current literature on the effectiveness of 
family-centered care on motor performance in preterm infants compared to standard care. 

Methods: A literature search was conducted of CINAHL (EBSCO), Proquest Health and Medical 
Collection, Pubmed MedLine, and Wiley Online Library and registers using the search terms (“parent-
administered” OR “family-centered” OR “parent education” OR “home based”) AND (“physical 
therapy” OR “exercise”) AND (“preterm infants” OR “premature infants”). Search limits: English, 
journals, human subjects, and 2012-2022. Selection criteria: preterm infants born less than 37 weeks, 
of no specific gender or diagnosis, and an intervention that included the parents in any setting. Each 
study was independently assessed by two reviewers for methodological quality based on the Oxford 
Levels of Evidence (2011). 
 
Results: 538 studies were screened for eligibility. After appraisal, 14 met selection criteria with levels 
of evidence ranging from 2-3 with sample size ranging from 16-251 (N total=1,375). Treatment 
parameters ranged from 32 weeks postmenstrual age to 18 months corrected age, follow up outcomes 
varied from 1 month to 1 year post intervention, and all studies used motor performance as a primary 
outcome. Sessions ranged from 10-60 minutes for 1-14 times per week. Statistically significant 
improvements in motor outcomes were reported in 12 of the studies included. Examples of these 
improvements ranged from 4.8 - 5.2 points on the Alberta Infant Motor Scale (AIMS) after 4 weeks 
of intervention and from 5.5 - 18.0 points over the course of 4 weeks - 18 months on the Infant Motor 
Profile (IMP). Scores increased by 26.4 points after 3 weeks of intervention on the Test of Infant 
Motor Performance (TIMP) and by 11.6 points after 12 months of intervention on the motor domain 
of the Bayley Scale of Infant Development (BSID-III). Fine motor skills as measured by the Ages and 
Stages Questionnaire (ASQ-3) improved by 2 points over 8 months. No adverse events were reported. 
 
Conclusions: There is moderate to high level evidence that family-centered care leads to improved 
motor performance in preterm infants. The amount of change on various motor outcomes described 
above demonstrates meaningful, functional improvements in preterm infants who received an 
intervention over the course of 3 weeks to 18 months. Limitations included varied sample size and 
interventions that were inconsistent between studies, short intervention duration and lack of follow-
up, variable parental compliance, intervention cost, and lack of blinding of subjects and therapists. 
Future research involving larger sample sizes is necessary to produce more definitive intervention and 
outcome measure recommendations. 
 
Clinical Relevance: Parent involvement is a critical component of physical therapy interventions for 
premature infants, as those in intervention groups that received family-centered care had overall better 
motor performance outcomes when compared to standard care. Early parent education focused on 
home-based exercises, such as positioning and toy-based activities completed for a minimum of 10 
minutes twice a day over 3 weeks, can promote improvements in motor development for premature 
infants. These improvements can be assessed using objective outcome measures such as the TIMP, 
IMP, AIMS, ASQ-3 and BSID-III. 
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Group 4 
Title:  Virtual Reality for Gait and Balance in Adults with Unilateral Amputation: A Systematic 
Review*   
 
Authors: Jessica Book, Kerri Breznak, Karllo Pozo, Hannah Woodeshick, Dr. Renée M. Hakim 
 
Purpose: The purpose of this systematic review was to investigate the clinical applications of Virtual 
Reality (VR) for balance and gait in adults with unilateral lower extremity (LE) amputations. 
 
Methods: A literature search of CINAHL, ProQuest, PubMed and SpringerLink was conducted using 
search terms: ("virtual reality" OR VR) AND (amputation OR amputee OR amputees OR "limb loss") 
AND (gait OR walking OR ambulation OR mobility OR balance). Search limits: English, peer-
reviewed, human subjects, 2011-2022. Selection criteria: Adults ≥ 18 y/o, unilateral LE amputation, 
use of immersive or non-immersive VR, ≥1 outcome for balance and/or gait. Methodological quality 
was assessed by 2 independent reviewers who came to consensus using Oxford CEBM Levels of 
Evidence (LoE) (2011). 
 
Results: Total of 466 articles were screened for eligibility and 13 articles met selection criteria. LoE 
ranged from 3-4. Nine distinct samples were used with sizes ranging from 1-34 (N=271) participants 
with chronic (> 6 mo.) unilateral transtibial (TTA, n=122) or transfemoral (TFA, n=18) amputations 
(age range 21-63 yrs) and healthy controls (HC; n=136; age range 19-63 yrs). VR systems included 
CAREN (High-End=7; Extended=5) and KinapsysTM(1). Four exam studies (LoE 3) using the 
CAREN found significant impairment of TTA vs. HC for stability during ML platform perturbations 
(n=3), temporal-distance parameters (n=2), and gait kinematics (n=1). No between group differences 
noted with visual perturbations. Six exam studies (LoE 3) using CAREN found TTA groups had 
significantly decreased gait speed and step time vs. HC for level, ML translation, rolling hills, and 
cross-slopes while TFA groups had significantly increased step width and decreased gait speed vs. HC 
for downhill, uphill and cross slope terrains. Of 3 intervention studies, one (LoE 3) found statistically 
significant between group differences for VR group (KinapsysTM) compared to traditional rehab in 
balance (BBS, TUG) and complex gait (DGI) post 3x/wk for 6 wks. Two case studies (LoE 4) using 
CAREN for real-time feedback (30 min, 4x/wk x 3 wks) or surface perturbations (2x/wk x 4 wks) 
reported improved gait kinematics (n=2) and gait speed (n=1). 
 
Conclusions: Low to moderate evidence (LoE 3-4) supports use of VR systems to examine/identify 
impairments and provide interventions for balance and/or gait in adults with LE amputations. 
Limitations included small, heterogeneous samples, widely varied VR applications and limited 
availability. Future research should evaluate the effects and clinical utility of VR for both exam and 
intervention in persons with LE amputation. 
 
Clinical Relevance: Clinicians may consider application of exam evidence from complex VR systems 
to target key impairments following LE amputations such as sensory organization and adaptability in 
destabilizing environments. VR training may improve postural stability, gait kinematics, and complex 
gait using real-time feedback, surface perturbations and gaming scenarios. While clinical research is 
limited, future advances in VR may reduce cost, increase accessibility, and enhance care of adults with 
chronic unilateral LE amputations. 
 
*   Accepted for poster presentation at APTA Combined Sections Meeting (CSM), San Diego, CA, 

February 2023; Academy of Neurologic PT/Balance and Falls Special Interest Group (SIG) 
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Group 5 
Title: Clinical Applications of Virtual Reality in Adults with Concussion: A Systematic Review* 
 
Authors: Sarah Gordon, Erin Putnam, Alyssa Canone, Nicholas Zenga, Dr. Renee M. Hakim, Dr. 
Jennifer Schwartz 
 
 Background and Purpose: Concussions are a prevalent injury resulting in problems with 
concentration, memory, balance, and coordination. Despite these symptoms, current concussion 
examination relies heavily on a subjective report of symptoms. The purpose of this systematic review 
was to examine the applications of Virtual Reality (VR) in the clinical management of adults with 
concussions.  
 
Methods: A literature search was conducted in ProQuest, PubMed, ScienceDirect, and Springerlink 
using search terms: (“Virtual Reality” OR VR) AND (assessment OR evaluation) AND concussion 
AND treatment. Search limits: English, peer-reviewed, human subjects, adults (18+) and 2012-2022. 
Selection criteria: adults with concussion, immersive and non immersive virtual reality, quantitative 
study design, and motor or cognitive variables. Each study was independently assessed by two 
reviewers for methodological quality using the Oxford Centre for Evidence-Based Medicine Levels of 
Evidence (2011). 
 
Results: A total of 631(680) studies were screened for eligibility. After detailed appraisal, 5 met selection 
criteria. All were non-randomized controlled cohort studies (Level 3). Sample sizes ranged from 21 to 152 
concussed (n=101) and healthy participants (n=382). Immersive VR systems included the VisMini (3/5 studies) 
and CAREN (1/5), and non-immersive included the VTC Open GL Developing Kit (1/5) and VETs (1/5). 
All studies conducted single-day testing with no follow-up. 2 of 5 studies using VisMini established Sensitivity 
(Sen) and Specificity (Spe) with cut-off scores (0-10 pts) to indicate impaired reaction time (95.2% Sen, 89.1% 
Spe, 6.75 pts), memory (95.8% Sen, 91.4% Spe, 7.50 pts), balance (85.7% Sen, 87.8% Spe, 8.25 pts), and 
attention (54.2% Sen, 30.5% Spe, 9.50 pts). 1 of 5 studies using VETs determined 81.8% Sen and 85.7% Spe 
when examining sensory organization conditions to identify concussion deficits. Statistically significant 
between-group differences were found with the concussed groups performing lower in the areas of visuospatial 
navigation (p<0.001), detection of sway/reaction time (p<0.001), and steady state balance (p<0.01). 1 of 5 
studies using CAREN found greater discrimination of those with concussion using perturbations during 
walking (accuracy 0.90) with more frequent use of hip strategy and less variability than controls. 
 
Conclusions: Moderate evidence suggested effective use of VR to identify motor and cognitive 
impairments related to concussions in adults, particularly for postural control. Limitations include 
small sample sizes, high cost of some VR systems, same lead author for 3 of 5 studies, and short-term 
outcomes for all studies. 
 
Clinical Relevance: Physical therapists should consider using VR for examination of patients with 
concussions to obtain objective, predictive data on residual impairments. VisMini and VETs 
assessments yielded higher sensitivity and specificity than current gold standard assessments such as 
BESS and SOT. If a VR system is not available, diagnostic findings from recent research may be useful 
for clinical applications to target areas such as postural control, reaction time, motor strategy, and 
perturbations during gait. Additionally, VR may be used in return to sport protocols with better 
sensitivity to detect residual deficits than current clinical assessments. 
 
*  Accepted for poster presentation at APTA Combined Sections Meeting (CSM), San Diego, CA, 

February 2023; Academy of Neurologic PT/Brain Injury SIG 
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Types of Virtual Reality Systems from Systematic Review 
 

Immersive VR Systems Fully immersed and interact with the virtual environment (3D devices) 

CAREN 

 

VisMini (3D Projection System) 

 
 

Non-Immersive VR Systems Not fully immersed within the virtual environment (2D devices) 

Virtual Environment TBI Screen 
(VETS) 

 
 
 

Summary of Results 
 

Author, 
Year 

OCEBM Level  
And Design 

Key Findings 
** Bolding indicates statistical significance** 

Rao et al., 
20201 

Level 3 
Non-Randomized Controlled Cohort 

Features from sensorimotor perturbations are effective in detecting 
mTBI balance impairments as compared to standard clinical tests. 

Teel et al., 
20162 

Level 3 
Non-Randomized Controlled Cohort 

Developed cutoff scores, specificity, and sensitivity for determining 
lingering balance deficits using VisMini. 

Teel et al., 
20163 

Level 3 
Non-Randomized Controlled Cohort 

Determined cutoff scores, sensitivity, and specificity for determining 
spatial navigation/memory, attention, whole body reaction time, and 
VR neuropsychosocial battery deficits using VizMini and VTC Open 
GL Developing Kit. 

Teel et al., 
20154 

Level 3 
Non-Randomized Controlled Cohort 

VR balance balance model using VizMini validly measures postural 
stability and is capable of determining balance deficits post-concussive 
injury. 

Wright et 
al., 20175 

Level 3 
Non-Randomized Controlled 
Cohort 

VETs is an accurate and valid measure for determining balance 
impairments following mTBI. 

Please utilize provided QR code for references 
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Group 6 
 
Title: Effect of Music on Stress and Anxiety in Healthcare Students During Examinations: A 
Systematic Review* 
 
Authors: Claire Cardillo, Makenna Enslin, Joshua Perez, Jacob Sacher, Dr. Anthony Carusotto 
  
Purpose: The purpose of this systematic review was to determine the effect of music on stress and 
anxiety in healthcare students during examinations. 
  
Methods: A literature search of Proquest, ScienceDirect, PubMed, and CINAHL was conducted with 
the search terms: Students AND (examinations OR objectively structured clinical examinations OR 
OSCE) AND music AND (“testing anxiety” OR “examination anxiety”). Selection criteria included 
randomized control trials with a sample population of any healthcare profession student, 
undergraduate or graduate, male or female, and over 18 years old. Interventions in the study consisted 
of listening to music before or during objectively structured clinical examinations (OSCE) or written 
examinations compared with not listening to music. Outcome measures included any reliable measure 
of stress or anxiety. Each study was independently assessed for methodological quality by two 
reviewers who came to consensus using PEDro guidelines. 
  
Results: 173 studies were screened for eligibility, 7 RCTs met the selection criteria. PEDro scores 
ranged from 7/10 to 10/10 (avg. 8.6).  Samples ranged from 38-125 (N= 522) healthcare students 
(100% nursing majors). Intervention protocols varied widely, with some administering music either 
during or before examinations. Music sessions ranged from 15-60 minutes, single intervention to 5 
days per week, with a variety of genres including classical, Turkish, light instrumental music and 
rhythmic design. Primary outcome measures utilized were the Spielberger State Anxiety Inventory 
(STAI-state), Revised Test Anxiety Scale, Situational Anxiety Scale, and the Visual Analog Stress Scale 
(VASS). In comparison to the control groups, 5 out of 7 studies showed statistically significant 
decreases in stress and anxiety levels for music groups where music was administered before 
examination (4) and during examination (1) on the VASS (n=1, -2.3pts), STAI-state (n=5, -4pts, -1.65, 
4.25pts, -11.61, -3.01pts,), and Revised Test Anxiety Scale (n=2, -0.41pts, 1.75). 
  
Conclusion: There is strong evidence from the majority of the search yield (5/7) in support of using 
music before and/or during written examinations and objectively structured clinical examinations 
(OSCEs) in to reduce stress and/or anxiety in healthcare students. Limitations included small sample 
sizes, lack of uniformity in music protocols, and the participants consisting only of first and second-
year nursing students. Further research is needed to determine the effectiveness of music on level of 
stress and anxiety in other allied healthcare students in an examination environment. 
  
Clinical Relevance: Music, provided either before or during examination, provides a feasible option 
for reducing health profession students’ level of stress and anxiety. While the findings are specific to 
nursing students, there are a variety of health profession students who may benefit from music 
intervention to reduce stress and anxiety. 
 
*  Accepted for a platform presentation at APTA Combined Sections Meeting (CSM), San Diego, CA, 

February 2023; Education Section 
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Group 7 
 
Title: Impact of Mind-Body Interventions on Physical and Psychological Outcomes in Adult 
Refugees: A Systematic Review* 
 
Authors: Maria Almodovar, Emily Burns, Amanda Kinback, Emily Loftus, Dr. Jennifer Schwartz 
 
Purpose: The purpose of this systematic review was to evaluate the impact of mind-body 
interventions 
(MBI) on physical and psychological outcomes in adult refugees. 
 
Methods: A literature search of CINAHL, ProQuest, PubMed, ScienceDirect and 4clinical trial 
registers was conducted with search terms (refugee* OR “displaced person*”) AND (“mind body 
practice*” OR “mind body therapy” OR “mindfulness-based physical activity” OR “mindfulness-
based exercise*” OR yoga OR “tai chi” OR “body awareness” OR breath* OR mindful*). Search 
limits: English, peer-reviewed, human subjects, 2012-2022. Selection criteria: refugees 18+ who 
received MBI. 2 reviewers independently assessed methodological quality and came to consensus using 
Mixed Methods Appraisal Tool (MMAT). 
 
Results: 194 studies were screened; 16 met selection criteria: 10 quantitative, 4 qualitative, 2 mixed 
methods. MMAT scores ranged 40-100% quality criteria met (QCM) (avg=66.25%). Samples ranged from 
1-825 subjects (n=2953). MBI types: cognitive behavioral therapy (CBT, 5 studies), basic body awareness 
therapy (BBAT, 3 studies), social-emotional wellbeing with psychoeducation/breathing/yoga(SEW, 2 
studies),dance/movement therapy (DMT, 1 study), acupressure and breathing (AB, 1 study), 
sport/exercise (SE 1 study), physiotherapy activity and awareness (PAAI, 1 study), mindfulness-based 
trauma recovery (MBTR, 1 study) and guided self-help (GSH, 1 study). Impairment-level outcomes 
significantly improved with MBTR (n=1), SEW (n=2), CBT (n=5), GSH (n=1) and BBAT (n=2); most 
commonly depression/anxiety/PTSD (n=7), PTSD (n=6) and mood (n=3). Strongest evidence with 
p<0.001 (n=2) supports SEW for anxiety (HSCL-25: avg -6.25pts) and stress (PSS: avg.-3.85pts). 
Qualitatively, SEW (n=1), BBAT (n=2), DMT (n=1) and AB (n=1) improved pain (n=2), stress (n=3), 
body awareness (n=3) and self-efficacy (n=3). Functional-level outcomes significantly improved with 
BBAT (n=1), CBT (n=3) and GSH (n=1), with greatest improvements (p range 0.0001-0.0348) with BBAT 
(GAF-F: +2.13pts; GAF-S: +2.76pts) and GSH (WHODAS: -8.6); qualitative improvements in sleep 
function using PAAI (n=1), AB (n=1) and BBAT (n=1). Participation-level outcomes significantly 
improved (p<0.001) QOL and wellbeing with BBAT and GSH [WHO-5: +6.7 pts, +4.6 pts respectively] 
with qualitative improvements noted for social relationships (n=5) following BBAT (n=2), SEW (n=1), 
AB (n=1), PAAI (n=1) and DMT (n=1). Personal factors significantly improved (p<0.0001) with SEW 
for coping (CSI-SF: avg. +17.8 pts) No adverse events were reported. 
 
Conclusions: Low to high level evidence supports using MBI with adult refugees to improve 
physical/psychological outcomes. Limitations included widely varied outcome measures and 
protocols. Further research is warranted to determine optimal treatment parameters. 
 
Clinical Relevance: MBI are safe, feasible and beneficial for adult refugees. PTs may incorporate 
MBI within the scope of practice such as BBAT, DMT, breathing, sport/exercise, and PAAI as part 
of a comprehensive POC. PTs may provide education and referrals for MBI to enhance refugee QOL 
and physical/mental health across ICF domains. 
 
* Accepted for poster presentation at APTA Combined Sections Meeting (CSM) San Diego, Ca, 

February 2023; Leadership & Innovation 
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Group 8 
 
Title: Impact of Service on Cultural Competency and Social Responsibility in DPT Students: A 
Systematic Review  
 
Authors: Taylor Baloga, Kameron Matthew, Matthew Schreck, Carli Tetla, Dr. Dana R. Maida, Dr. 
Janette Scardillo 

Purpose: Research suggests that service participation fosters professional behavior in students. 
Subsections of professional behavior include cultural competency (CC) and social responsibility (SR). 
The purpose of this systematic review was to determine the impact of service on CC and SR 
professional behaviors of DPT students.   

Methods: A literature search of PubMed, EBSCO, CINAHL, and ScienceDirect, was conducted 
using search terms:(Professionalism OR "professional development" OR “professional behavior”) 
AND ("physical therapy student" OR "PT student") AND(service OR volunteer OR "community 
based learning" or “community-based learning” OR “service learning”). Selection criteria: US DPT 
students, all study designs, and a professionalism assessment focused on CC and/or SR. Search limits: 
1996-2022, English, peer reviewed. 2 reviewers independently assessed each study for methodological 
quality using the Mixed Methods Appraisal Tool (MMAT).  

Results: 445 articles were screened. 9 research articles met selection criteria [3 qualitative, 2 
quantitative, 4 mixed methods (MM)]. MMAT scores ranged from 40-100% (avg 80%) quality criteria 
met. Service of varied duration (45 min-129 hrs) completed by students(n=375) included community-
based learning (CBL, 1), pro bono clinics (3), international service learning (ISL, 3), and domestic 
service learning (2). Data collection on CC and SR included: written reflection (4), surveys (3 
qualitative, 2 quantitative), Cross-Cultural Adaptability Index (CCAI, 1), focus groups/interviews (5), 
Clinical Performance Instrument (CPI, 1), and Core Value Assessment Tool (CVAT, 1). 5 articles 
addressed SR (3 qualitative, 1 quantitative, 1 MM). Key qualitative themes included patient advocacy 
(2), desire to serve others (2), civic identity (2), and increased awareness of impact on 
others/community (3). Although insignificant, quantitative findings on the CVAT showed positive 
impacts on SR following CBL. 6 articles (1 qualitative, 2 quantitative, 3 MM) addressed CC with 
qualitative themes of increased interest in learning about culture and language (2), increased 
competency in working with diverse populations (1), and recognition of cultural commonalities in 
spite of differences (3). Quantitative improvements included CCAI(P<0.01) and CPI cultural 
competency(P=.047). Student survey responses denoted positive influence on CC (87.6%), and 
increased desire to learn Spanish (74%) and about different cultures (91%).  

Conclusion: Moderate levels of evidence support use of service to improve DPT student CC and SR. 
No negative effects were identified. Limitations include absence of control groups, lack of longitudinal 
studies, and variability in measures. Future research should include control groups and development 
of a valid/reliable measure to assess CC and SR. 

Clinical Relevance: Professionalism content of CC and SR is a requirement in DPT programs. 
Service may be effective in impacting these areas outside of the classroom. Research shows that 
providing service to local communities or internationally results in positive gains in CC and SR and 
programs should provide such opportunities as a means of fostering these behaviors in students.
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Group 9 
 
Title: Impact of Blood Flow Restriction Therapy on VO2max in Elite Athletes: A Systematic Review 
 
Authors:  Eric Bartlett, Brendan Betti, Lucas Hackett, Michael McGuire, Dr. Joshua Prall, Dr. Peter Leininger 
 
Purpose: The purpose is to determine the impact of blood flow restriction therapy (BFRT) on VO2max in 
comparison to traditional training in athletes. 
 
Methods: A literature search was conducted using Cochrane Library, EBSCOHost, ProQuest Central, 
PubMed for RCTs (2011 to 2022) using the following search terms (“Blood flow restriction” OR “Blood flow 
occlusion” OR Kaatsu OR “vascular occlusion” OR Ischemia OR “restricted blood flow” OR “occlusion 
training” OR “ischemic preconditioning”) AND (athlete OR “student athlete” OR “elite athlete” OR “well-
trained”) AND (VO2max OR “VO2 max”). Selection criteria were adults 18 years and over, nonsmokers, elite 
athletes with VO2max ≥ 51.70 mL/kg/min and healthy (free from illness and injury). Methodological 
assessment using PEDro Scale was independently performed by two researchers. 
 
Results: Five RCT met inclusion criteria with an average PEDro score of 7.20 (7-8). Participants were 25.98 
±2.10 years old (total sample of 134, 118 men and 16 women) with a mean VO2max score of 61.84 ±2.83 
mL/kg/min who participated in running, rowing, or cycling. Primary outcome measure analyzed was 
VO2max. Due to heterogeneity of training parameters amongst the studies, there were widely varied 
techniques used with respect to cuff pressure, time of application, and training methods. Statistically significant 
between group differences were found for two of the five studies when comparing BFRT groups to controls. 
The meta-analysis for BFRT groups demonstrated improved overall mean difference (MD) from pre to post-
training (5 groups, MD = 2.23, 95% CI [0.22, 4.24]). There was an added benefit when combining BFRT with 
high intensity interval training (HIIT) training. 
 
Conclusions: There is mixed evidence supporting BFRT for elite athletes to elicit improvements in VO2max 
in two out of five studies when compared to traditional training. Some limitations of the current review include 
the small yield of qualified RCT, lack of homogeneity of the BFRT protocol, relatively small sample sizes and 
lack of follow up. Due to the nature of the intervention, double blinding was not possible. Further research 
with optimal BFRT parameters is necessary to optimize protocols and results. Oxford Centre Level of 
Evidence Level Ia. 
 
Clinical Relevance: Elite athletes are always searching for ways to refine their training in order to optimally 
enhance performance. Although an overall positive MD change in VO2max of 2.23 mL/kg/min was found 
across BFRT groups, the clinical significance of this aerobic capacity outcome remains unclear. Existing 
evidence supports BFRT to improve performance outcomes such as time to exhaustion, time-trial 
performance, running economy, as well as cross-sectional area associated with hypertrophy. Clinicians, such 
as Physical Therapists and Athletic Trainers, who work closely with elite athletes, may consider the use of 
BFRT to enhance performance in elite athletes, although the benefits for VO2max require further research. 
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Group 10 
 
Title: The Impact of COVID-19 Pandemic on Trends in Home Health Physical Therapy* 
 
Authors: Sarah Gordon, Dr. Tracey Collins 
 
Background: In March of 2020, the World Health Organization declared COVID-19 a pandemic and 
hospital admissions began to decline due to cancelation of elective procedures and patient deferral of health 
services.1,2 For patients in acute-care settings, an emphasis was placed on home care discharge due to the rise 
in COVID-19 related illnesses/deaths that were being reported in post-acute care (PAC) facilities and overall 
health care limitations due to shortages of personal protective equipment and staffing.1,3,4 The implications of 
the pandemic on the disruption of all health care services and quality of patient rehabilitation has yet to be 
determined.2,5  
 
Purpose: The purpose of this literature review is to identify the impact of the COVID-19 pandemic on trends 
in home health physical therapy in adults.  
 
Methods: A literature search was conducted in CINAHL, PubMed, ProQuest, and Wiley using the following 
search terms: (COVID OR “COVID-19 Pandemic”) AND (“physical therapy” OR PT) AND (“home health” 
OR “home-based” OR “home-based rehabilitation”) AND (treatment OR intervention OR utilization) AND 
trend. Search limits: peer-reviewed articles, English, human subjects, and publication between 2019-2022. 
Selection criteria: adults (18+) and trends in home health during the COVID-19 pandemic.  
 
Results: Two articles met the selection criteria. The first article examined national multi-payer claims data 
sets for Jan. 2019 to Oct. 2020 for trends in post-hospital discharge locations and spending for adults (65+). 
In 2020, the percentage of patients discharged home with home health increased from 20% (2019) to 21% in 
Oct. 2020, however not significant. By Oct. 2020, the use of home health increased to 72% of the pre-
pandemic rate. Total monthly spending for home health declined 41% from $28 million/month in 2019 to 
$16.5 million/month in Oct. 2020. However, as a percentage of all post-acute care spending, home health 
increased from an average of 26% in 2019 to 27% in Oct. 2020. The second article compared data of publicly 
funded home care in Ontario, Canada from March 2020-Sept. 2020 with data from March 2019-Feb. 2020 
for adults (18+). At the start of the pandemic, admissions into home care decreased by 10.2% in March and 
37.8% in April. During the pandemic, physical therapy services declined by 11.9% in March and 40.2% in 
April. For patients with potential rehab needs, those receiving therapy services decreased from 21.1% pre-
pandemic average to 15.4% in April 2020. Average amount of therapy also decreased from 1.8 hours/month 
to 1 hour/month in April 2020. For patients with high rehab needs, those receiving therapy services decreased 
from 64.9% pre-pandemic average to 60.4% in April 2020. Average amount of therapy also decreased from 
2.6 hours/month to 2.3 hours/month in April 2020.  
 
Conclusions: There is limited research available relevant to the impact of the COVID-19 pandemic on trends 
in home health physical therapy in adults. The lack of evidence found in this literature review indicates the 
need for further research.  
 
Clinical Relevance: The shifts in physical therapy home health services during the COVID-19 pandemic 
may have lasting effects on the recipients. Dependent on severity and presentation, some patients may not 
have received sufficient care, resulting in worse outcomes and increased caregiver burden.  
 
*  Accepted for platform presentation at APTA Combined Sections Meeting (CSM) February 2023; Home  

Health Section 
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Group 11 
 
Title: The Impact of Vestibular Rehabilitation Therapy Post-Concussion in Adolescents: A Systematic 
Review   
 
Authors: Amanda Kinback, Matthew Moran, Dr. Jennifer Schwartz, Dr. Lori M. Walton 
 
Purpose: The purpose of this systematic review was to determine the impact of vestibular rehabilitation 
therapy (VRT) on adolescents post-concussion.  
 
Methods: A literature search of CINAHL, ProQuest, PubMed, Science Direct, Wiley and 4 clinical trial 
registers was conducted with search terms (adolescent* OR teen* OR "young adult*" OR youth* OR 
pediatric*) AND (concussion OR "mild traumatic brain injury" OR "mild tbi" OR mtbi) AND ("vestibular 
rehabilitation" OR "vestibular therapy"). Search limits: English, peer-reviewed, human subjects, 2012-2022. 
Selection criteria: adolescents (10-24 years), post-concussion, and VRT. Two independent reviewers assessed 
the studies for methodological quality and agreed on Oxford Levels of Evidence through a process of 
consensus (OCEBM 2011).  
 
Results: A total of 151 articles were screened for eligibility. Five articles met selection criteria: 4 retrospective 
cohort studies and 1 RCT. OCEBM scores ranged from 2-3. Samples ranged from 23-109 adolescents (n=289) 
with concussion and vestibular/oculomotor symptoms. Training varied widely in intensity (individual 
tolerance or 80% symptom free heart rate [SFHR]), frequency (1-3x daily) and duration (4-12wks or 
individualized to symptom resolution), with HEP primarily focused on habituation, gaze stability, oculomotor, 
and balance. No adverse events reported. VRT significantly improved balance (p=0.001-0.01), with decreased 
overall BESS scores (n=1; avg.-12.1) and errors (n=1; -52%), and 63% improvement on backward tandem 
gait with eyes open/closed (n=1). VRT significantly improved ocular function via total VOMS (n=1;), 
horizontal VOR (n=2, 3.78±0.56; dec. symptom provocation 46%;), vertical VOR (n =2, 4.44±0.63, dec. 
symptom provocation 43.7%), and saccades (horizontal: avg. inc. 12.3 reps, dec. symptom provocation by 
58.1%; vertical: avg. inc. 13.3 reps, dec. symptom provocation by 62.3%). VRT improved self-reported 
symptoms with statistically significant decreased PCSS scores (n=1; avg.-9.1). Initiating PT earlier (≤30 days 
after injury, n=1) achieved faster symptom resolution (54 vs 121.5 days) and earlier return to play (avg.79 
days). VRT significantly improved maximum SFHR achieved on graded exercise testing (n=1, 23%).  
 
Conclusions: There is moderate-high level evidence supporting the use of VRT for adolescents, post-
concussion. Limitations included use of retrospective analysis, and lack of control groups and 
detailed/standard interventions. Further research should include prospective analysis with large sample sizes 
and detailed/standard interventions to determine an optimal VRT protocol.  
 
Clinical Relevance: VRT may be a safe and effective intervention for adolescents, post-concussion, to 
improve balance, ocular function, self-reported symptoms, time to symptom resolution and return to play, 
and SFHR. Clinically meaningful changes were demonstrated in balance, oculomotor function, and self-
reported symptoms, which exceeded the MCID for mBESS (MCID=1), DHI (MCID=3), VOR VOMS 
(MCID=1), and PCSS (MCID=4). Due to lack of standardized protocols, individualized clinical decision 
making regarding VRT treatment parameters is recommended.  
 
* Accepted for poster presentation at APTA Combined Sections Meeting (CSM) San Diego, Ca, February 

2023; Neurology/Brain Injury SIG 
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Group 12 
 
Title: The Impact of Assistive Technology on Quality of Life of Home-Dwelling Individuals with 
Parkinson’s: A Scoping Review* 

Authors: Alexa Cardella, Dr. Tracey L. Collins, Sarah Gordon 
 
Purpose: To analyze the impact of assistive technology on quality of life (QoL) of home-dwelling individuals 
with Parkinson’s Disease (PD). 

Methods: A literature search of ProQuest, Cochrane, PubMed, and EBSCO was conducted using search 
terms: (“Assistive technology” OR “assistive technologies” OR “assistive device” OR “assistive devices” OR 
“technology” OR “technologies” OR “smart home” OR “smart homes” OR “home automation” OR 
“domotics” OR “smart technology”) AND (home OR “home environment” OR “home-based” OR “home 
health”) AND (Parkinsons OR “Parkinson’s Disease” OR “Parkinson Disease” OR “parkinsonism”) AND 
“quality of life”. Search limits: published 2012-2022; peer-reviewed (ProQuest, EBSCO); “anywhere except 
full text” (ProQuest); “title abstract keyword” (Cochrane). Selection criteria included: home-dwelling people 
with Parkinson’s (PwP); assistive technology that can be used at home daily; QoL outcomes 
(physical/cognitive); qualitative or quantitative studies. Each study was independently evaluated for 
methodological quality by 2 blinded reviewers using the Mixed Methods Appraisal Tool.  

Results: A total of 156 articles were screened for eligibility. Six met selection criteria, including mixed methods 
(n=1), quantitative (n=4), and qualitative (n=1) studies. Levels of evidence were scored as a percentage of 
quality criteria met, from 60% to 100%. Sample sizes ranged from 13 to 290 subjects (n=452). Interventions 
spanned between 1 sitting and 1 year, incorporating home monitoring devices (n=3) or home assistive devices 
(n=3) via focus groups, patient monitoring, simulated training, and a survey. The primary outcome measure 
was QoL. Using home assistive devices resulted in statistically significant increases in QoL (p<0.001; z=-3.92). 
Though speech was a reported issue, participants in a study noted success with voice assisted technologies 
(VAT); 63.5% of participants in another study used the speech-to-text functions to cope with symptoms, like 
tremors. Using home monitoring devices was associated with a statistically significant improvement of walking 
(p=0.02) and 79.9% of participants in a study either strongly agreed or agreed that it helped improve mobility, 
especially during freezing of gait. 

Conclusions: Evidence supports the use of assistive technology including VAT, home automation and home 
monitoring devices in the home setting, promoting QoL for PwP. Limitations include the use of simulations 
and variability in treatment parameters. Further research is needed to measure the impacts home-based 
assistive technology has on PwP’s QoL and on PD-related symptoms, as well as to identify which devices are 
ideal. 

Clinical Relevance: Assistive technology is an option of support for PwP struggling at home due to their 
PD-related symptoms impacting QoL. Physical therapists, particularly those in the home health setting, should 
be knowledgeable of these supportive devices, as they can be involved in introducing and educating their 
patients on these options. 

*   Accepted for platform presentation at APTA Combined Sections Meeting (CSM), San Diego CA, February 
2023; Home Health Section 
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Summary of Articles 
 

Author 
(Year)  

MMAT Score  
& Design  Type of Device Intervention 

Duffy et al.  
(2021)1 

100% 
Mixed 
Methods 

Voice-Assisted 
Technology (VAT) 

Survey on attitudes towards the use of VAT.  

McNaney et 
al. (2020)2 

100% 
Qualitative  

Assistive technologies 
(AT) in home 
(general) 

Focus group about challenges of PD, non-
clinical interventions, and current use of AT 
in the home.  

Latella et al. 
(2021)3 

80% 
Quantitative 

Home Automation 
(HA) 

Simulated training within a HA room with 
specialized adaptive devices.  

Motolese et 
al. (2020)4 

80% 
Quantitative  

Smartphone app Monitoring compliance, outcomes, and 
satisfaction with a neurological test-based 
app.  

Amini et al. 
 (2018)5 

60% 
Quantitative 

Home-based 
monitoring system  

Focus group that discussed a home-based 
system designed to give visual cues, detect 
freezing of gait and to detect falls. 

Cubo et al. 
 (2017)6 

60% 
Quantitative 

Home-based motor 
monitoring system 

Monitoring motor function with wireless 
motion sensor technology. 

 
. 

          .= Home assistive devices       
 

          .= Home monitoring devices 
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Group 13 
 
Title: The Impact of Exercise on Physical Health Outcomes in Incarcerated Women: A Systematic Review*  
 
Authors: Alexa Cardella, Diana Franceschelli, Sarah Gordon, Dr. Dylan Kane, Dr. Nick Linko, Dr. Mark 
Merli, Dr. Dana Maida, Dr. Nicholas Rodio, Dr. Jennifer Schwartz 
 
Purpose: Current research indicates a lack of physical activity programs available for female inmates, 
contributing to reduced physical health outcomes and decreased quality of life. The purpose of this systematic 
review was to assess exercise interventions that promote physical wellness for women in prison.  
 
Methods: A literature search was conducted of CINHAL, Cochrane, ProQuest, PTNow, Pubmed, and 
ScienceDirect using the search terms: (exercise AND "physical activity") AND (prison OR prisoner OR jail 
OR inmates) AND health AND intervention. Search limits: English, peer-reviewed, humans, adults (18+), 
2009-2021. Selection criteria: women in prison; exercise interventions; outcomes: primary physical 
health/wellness, secondary mental health. Two reviewers independently assessed each study for 
methodological quality based on the Oxford Levels of Evidence 2011 (OCEBM) or Johanna Briggs Institute 
(JBI).  
 
Results: 3,632 studies were screened for eligibility. 5 studies met selection criteria (1 RCT, 1 non-randomized 
control cohort, 1 case control, 1 pilot study, and 1 qualitative study). OCEBM scores ranged from 2-4 for 
quantitative studies and the qualitative study scored 8/10 on the JBI. Sample sizes ranged from 12-33 subjects 
(n=119). Programs took place over 6-12 weeks consisting of structured (mindfulness activities, aerobic 
exercise programs, and sports; 4 studies) or continuous recreational monitoring formats (pedometer self-
reporting; 1 study) plus nutritional content (2 studies). Physical health outcome measures: body mass index, 
waist-to-hip ratio, bust and waist circumference, and overall physical health. Statistically significant reductions 
were seen in body mass index (x=0.4, p=0.042, 1/3 studies) and bust size (x = -0.99in, p=0.002, 1 study). 
Statistically significant improvements were found in secondary health outcomes using Likert-scales for sleep 
(0.96, p=0.01, 1/2 studies), mental health (guilt: -0.94, p=0.002; hopelessness: -0.72, p=0.006; nail biting: -
0.35, p=0.002, 1/2 studies), and outlet for anger and frustration (-0.35, p=0.007, 1 study). 1 qualitative study 
highlighted improved overall physical and mental health, energy level, mood, anger management, and 
decreased stress/anxiety. No adverse events reported. 
 
Conclusions: Varied levels of evidence supports use of exercise interventions to improve physical and mental 
health outcomes in incarcerated women. Limitations included small sample sizes, variability in interventions 
and parameters, and varied outcome measures. Further research is needed addressing women’s health 
concerns in prison, specifically related to measuring the impact of exercise on physical and mental health. 
 
Clinical Relevance: A well-rounded interdisciplinary program is necessary to address the complex health 
and wellness needs facing incarcerated women. Such programs should include structured or unstructured 
physical activity to address health outcomes and quality of life. Physical therapists are uniquely qualified to 
develop and provide exercise programs and educate on the benefits of regular physical activity which may 
contribute to improving life-long physical health in this population.  
 
*  Accepted for poster presentation at American Physical Therapy Association (APTA) Combined Sections 

Meeting (CSM), San Diego, CA, February 2023; Academy of Pelvic Health 
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Summary of Results  

Quantitative Results: 
Author, 

Year 
OCEBM 

Level  
and Design 

Intervention Key Findings 

Sumter et 
al.1 (2009) 

Level 2 
Randomized 
Controlled Trial 

Meditation and 
Mindfulness 
Activities  

Decrease in sleeping difficulty, aggressive 
emotions, nail biting behavior, guilt, and 
hopelessness. Decrease in visual, ache, 
numbness, and chest pain symptoms 

Güney et 
al.2 (2021) 

Level 3 
Non-Randomized 
Control Cohort 

Jogging, Squats, 
Pilates, Walking   

Decrease in BMI, waist circumference. 
Increase in happiness and resilience. 

Elwood 
Martin et 
al.3 (2013) 

Level 4 
Case Control 

Group Circuit 
Classes, Individual 
Program, and 
Nutrition Education 

Decrease in chest size, waist-hip ratio, 
weight, and BMI. Improvement in energy 
level, sleep, and stress level. 

Johnson et 
al.4 (2018) 

Level 4 
Pilot Study 

Pedometer, MyPlate 
and Education 

Decrease in BMI and increase in resilience 
scores  

 
Qualitative Results: 

Author, 
Year 

JBI and 
Design 

Intervention Key Findings 

Gallant et 
al.5 (2015) 

8/10 
Qualitative design 

Softball Program Improvement in mental health, overall 
physical health and mood. Reduction in 
stress and anxiety. Outlet of anger and 
frustration 

*Bolding in key findings represents statistical significance.  
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