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Abstract

Two major health concerns with female high school athletes are:
1) psychosocial wellness, and 2) sports-related injuries. It is also
known that these health concerns are much greater for minority
students who attend high school in economically depressed cities.
While it has been well-established that exercise is an effective inter-
vention for these health concerns, there are no established outcome
measures to quantitatively assess athletic performance and injury
prevention training interventions in this population. Previously, we
have demonstrated the utility of Patient-Reported Outcomes Mea-
surement Information System (PROMIS) as a robust outcome mea-
sure following ACL reconstruction. Functional Movement Screening
(FMS) has been used as a tool to determine injury risk in female
collegiate athletes. Since these tools are broadly available, we com-
pleted a research study of urban underrepresented minority and
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suburban female high school athletes, to assess the feasibility and
utility of these tools to measure changes in this population during
10-weeks of athletic training. No adverse events of the training or
study were reported.

A Kaplan-Meier assessment of the data revealed that there was high
student retention throughout the 10 weeks. In addition, we found
no difference in weekly attendance between the students that com-
pleted the intervention vs. the dropouts (while they were in the pro-
gram), indicating that the students were highly motivated to attend
when possible. While no significant differences were found for fa-
tigue and physical function, the intervention significantly improved
anxiety, peer relationships, pain interference, and trended towards
significance for depression (p<0.05). In terms of physical perfor-
mance, bench press, combined Pro Agility, and total FMS were all
significantly improved (p<0.05). Surprisingly, there were 10 students
(67%) in peril of sports- related injury (FM<14) at the start of the
intervention, and all but 1 (90%) eliminated this serious risk factor.
Collectively, these results demonstrate the feasibility of PROMIS
and FMS outcomes to assess the efficacy of physical training inter-
ventions, in underrepresented minority female high school students,
which warrants investigation in a formal prospective study.
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Introduction

Two major health concerns with female high school athletes are:
1) psychosocial wellness, and 2) sports-related injuries [1]. It is also
known that these health concerns are much greater for minority stu-
dents who attend high school in economically depressed cities [2].
While it has been well-established that exercise is an effective inter-
vention for these health concerns, [3] there are no established outcome
measures to quantitatively assess athletic performance and injury pre-
vention training interventions in this population. Patient-Reported
Outcomes Measurement Information System (PROMIS) instruments
are a collection of short forms containing a fixed number of items
from six PROMIS domains (Depressive Symptoms, Anxiety, Mobil-
ity, Pain Interference, Fatigue, and Peer Relationships) along with a
single item on Pain Intensity. There are three PROMIS profile lengths,
PROMIS-25 was used for this research study and it includes 4 items
per domain. The profiles are universal rather than disease specific and
assess all domains over the past seven days except for Physical Func-
tion which has no timeframe specified. Previously, we have demon-
strated the utility of PROMIS as a high-throughput outcome measure
following ACL reconstruction [4]. Functional Movement Screening
(FMS) is a comprehensive exam that assesses quality of fundamen-
tal movement patterns to identify a person’s muscular imbalances
and asymmetries [5]. A fundamental movement pattern is a basic
movement utilized to test range of motion, balance, and stability,
concurrently [6]. To successfully complete seven fundamental move-
ment patterns each individual must demonstrate muscular strength,
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flexibility, range of joint motion, coordination, balance, and proprio-
ception. Each person is scored on a scale ranging from zero to 3 on
each of the seven movement patterns and 3 is considered normal.
Scores from the seven movements are compiled to obtain comprehen-
sive score [6]. FMS has previously been used as a tool to determine
injury risk in high school students [7] and female collegiate athletes
[8]. We developed and conducted a pilot study of urban underrepre-
sented minority and suburban female high school athletes, to assess
the feasibility and utility of these tools to measure changes in this
population during 10-weeks of athletic training.

Methods

All human subject research with children was performed follow-
ing informed consent from a legal guardian and assent from the study
subjects, on an IRB approved protocol. Female student-athletes who
played either soccer or softball, ages 13-18yrs, from an urban mi-
nority high school (Rochester, NY, n=15) and suburban high schools
(Webster, NY, n=15) were recruited into a 10-week athletic training
study at the YMCA in Penfield, NY. Adolescents who were active
participants in the CHAMPP program were included in this study. Ad-
olescent athletes who were not actively participating in the CHAMPP
program were excluded. Adolescents could also participate if they
had a previous diagnosis of an orthopedic injury or cardiovascular
disease. However, none were diagnosed with either injury or dis-
ease. Self-reported PROMIS data from the subjects were collected
via iPad to a secure server at each session, and FMS baseline and
final data were collected at the beginning and end of the 10-week
study period, respectively. To obtain scores for FMS the female stu-
dent-athletes were asked to perform seven movement patterns that
included; 1) the deep squat which assesses bilateral, symmetrical, and
functional mobility of the hips, knees and ankles, 2) the hurdle step
which examines the body’s stride mechanics during the asymmetrical
pattern of a stepping motion, 3) the in-line lunge which assesses hip
and trunk mobility and stability, quadriceps flexibility, and ankle and
knee stability, 4) shoulder mobility which assesses bilateral shoulder
range of motion, scapular mobility, and thoracic spine extension, 5)
the active straight leg raise which determines active hamstring and
gastroc-soleus flexibility while maintaining a stable pelvis, 6) the
trunk stability push-up which examines trunk stability while a sym-
metrical upper-extremity motion is performed, and 7) the rotary sta-
bility test which assesses multi-plane trunk stability while the upper
and lower extremities are in combined motion. The data acquisition
and athletic training was performed by five certified athletic trainers
from the University of Rochester, Department of Orthopaedics. As
a feasibility pilot study, the primary goals were to demonstrate our
ability to: 1) recruit and retain the human subjects throughout the 10-
week study period, 2) evaluate global health quantified by PROMIS
(depression, anxiety, pain, peer relationships and physical function),
and 3) assess risk of injury quantified by FMS testing. All perfor-
mance data was obtained pre- and post-intervention. PROMIS scores
were tabulated as t-scores using data taken from the first and last week
of the intervention. To determine each individual’s maximal effort on
the bench press a weight was selected based on reps achieved during
warm-up, each athlete lay in the supine position, un-racked the bar,
and bench pressed the pre-selected weight five times. The weight was
either increased based on the athlete’s ability to obtain five repeti-
tions. The test was stopped when the athlete was incapable of reach-
ing five repetitions and the highest weight that they were able to
achieve five reps without assistance was taken as their maximal effort.
To deem a repetition, complete the individual’s hips must stay on the
bench (i.e. you can’t lift the hips or “thrust” the weight up with your

lower body), they must lock out the elbows at the top of the lift, and
they are allowed to take a breath or pause at the top in between repeti-
tions. Combined pro agility data was obtained by asking each athlete
to start the test in a crouched position, in between two cones which are
10-yards apart. The test goes as follows: From the crouched position,
the athlete explodes to the right and touches the line with their right
hand, they then explode out of this cut and sprints 10 yards, touch-
ing the line with their left hand, and then explodes back through the
middle cone. After a short break the test is the repeated, but starts by
going to the left first. Time starts on the athlete’s first move out of the
crouched position and ends once they cross the middle line the second
time. The average was taken from both right and left test. Statistical
analyses to assess changes after the 10-weeks of athletic training were
performed using paired t-tests for pre/post differences, and the Ka-
plan-Meier estimator was utilized to assess attendance.

Results and Discussion

Twenty-three students completed the 10-week training, and no ad-
verse events of the training or study were reported. A Kaplan-Meier
assessment of the Pilot revealed that there was excellent student reten-
tion throughout the 10 weeks (Figure 1A). We also tracked the atten-
dance of each student, which showed that there was no difference in
weekly attendance between the students that completed the Pilot vs.
the dropouts (p=0.88), indicating that the students were highly moti-
vated to attend during the time that they were in the program (Figure
1B). The PROMIS data are presented in meantstd. (Figure 2). While
no significant differences were found for fatigue and physical func-
tion, the pilot significantly improved anxiety (45.8+7.4 vs.41.4+7.0,
p = 0.006), peer relationships (51.5£6.8 vs.54.1+6.5, p = 0.02), pain
interference (47.0+6.4 vs. 44.1£7.8, p = 0.02), and trended towards
significance for depression (47.0+£7.9 vs. 44.1£6.8, p = 0.08). This
is particularly encouraging since we were not expecting to observe
these dramatic effects of the Pilot on such a challenging demographic
with a very small cohort of students. The physical performance data
are presented in mean+std. (Figure 3). Note that the Pilot significantly
improved Bench Press (70.2+10.7lbs vs.82.0+13.91bs, p = 0.0009),
Combined Pro Agility (5.8+0.5sec vs. 5.4+0.4sec, p = 0.005), and To-
tal FMS (20.3+4.6 vs. 30.4+4.5, p <0.0001). Although the improve-
ments in physical performance were predicted from the known effects
of athletic training, surprisingly, there were 10 students (67%) in peril
of sports-related injury (FMS<14) at the start of the program, and all
but 1 (90%) eliminated this serious risk factor.

Figure 1: Excellent Retention and Regular Attendance of Students in the CHAMPP
Pilot.

We enrolled 30 female high school students into the CHAMPP Pilot, and their (A) re-
tention is piloted over the 10 weeks. Note that there were seven students who dropped
out within 30 days, and the rest completed the program. To assess compliance, we
quantified the (B) percentage of sessions that each student attended normalized to their
drop-out or completion date. The percent attendance for each of the seven students that
dropped out and the 23 students that completed the Pilot are graphed separately with
the mean for each group. Circle represents data collected at baseline. Squares represent
data collected after the intervention.
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Figure 2: Effects of the CHAMPP Pilot on Students’ Anxiety, Depression, Peer Rela-
tionships and Pain by PROMIS.

PROMIS scores at baseline and after 10 weeks of the Pilot for each student for: (A)
Anxiety, (B) Depression, (C) Peer Relationships and (D) Pain Interference. Significant
changes from baseline were observed for all except Depression, which almost reached
significance (*p<0.05). Note that negative (E) % change is the desirable outcome for
all measures except Peer Relationships. Circle represents data collected at baseline.
Squares represent data collected after the intervention.

Conclusion

This Pilot demonstrates the utility of PROMIS and FMS outcome
measures to quantify changes in psychosocial wellness and sport-re-
lated injury risk in high school female athletes following a 10-week
training program. These findings also support research that exercise
improves mood and overall health. However, do to the small sample
size of this study, these findings need to be reproduced in a larger,
formal study to establish these standards.

Figure 3: Effects of the CHAMPP Pilot on Students’ Athletic Performance and Risk
of Injury.

Student athletic performance data (n=15) were collected in OrthoMetrics™ at base-
line and after 10 weeks of the Pilot for each student with the mean and % change are
presented for Bench Press, Combined Pro Agility, and Total FMS. Significant changes
from baseline are shown. Note that students with an FMS score below 14 are consid-
ered to be at risk for injury, and that the 25% increase in FMS score for the group was
highly significant. Circle represents data collected at baseline. Squares represent data
collected after the intervention.

Acknowledgments

This work was supported by research grants from Konar Founda-
tion and the National Institutes of Health (P30 AR069655).

Conflict of Interest

The authors declare no potential conflicts of interest.
References

1. Sabato TM, Walch TJ, Caine DJ (2016) The elite young athlete: strategies
to ensure physical and emotional health. Open Access J Sports Med 7:
99-113.

2. Lipson SK, Kern A, Eisenberg D, Breland-Noble AM (2018) Mental
Health Disparities Among College Students of Color. Journal of Adoles-
cent Health 63: 348-356.

Sport Med Inj Care ISSN: 2683-8829, Open Access Journal
DOI: 10.24966/SMIC-8829/100006

Volume 1 ¢ Issue 2 + 100006


http://dx.doi.org/10.24966/SMIC-8829/100006
https://www.ncbi.nlm.nih.gov/pubmed/27621677
https://www.ncbi.nlm.nih.gov/pubmed/27621677
https://www.ncbi.nlm.nih.gov/pubmed/27621677
https://www.ncbi.nlm.nih.gov/pubmed/30237000
https://www.ncbi.nlm.nih.gov/pubmed/30237000
https://www.ncbi.nlm.nih.gov/pubmed/30237000

Citation: Cole CL, Vasalos K, Gregg N, Apt C, Osterling E, et al. (2019) Use of PROMIS and Functional Movement System (FMS) Testing to Evaluate the Effects
of Athletic Performance and Injury Prevention Training in Female High School Athletes. Sport Med Inj Care 1: 006.

e Page 4 of 5 »

3. Heath GW, Parra DC, Sarmiento OL, Andersen LB, Owen N, et al. (2012)
Evidence-based intervention in physical activity: lessons from around the

world. Lancet 380: 272-281.

4. Papuga MO, Beck CA, Kates SL, Schwarz EM, Maloney MD (2014) Val-
idation of GAITRite and PROMIS as high-throughput physical function
outcome measures following ACL reconstruction. Journal of Orthopaedic

Research 32: 793-801.

5. Frost DM, Beach TAC, Callaghan JP, McGill SM (2012) Using the Func-
tional Movement Screen™ to Evaluate the Effectiveness of Training. The
Journal of Strength & Conditioning Research 26: 1620-1630.

6. Kiesel K, Plisky PJ, Voight ML (2007) Can Serious Injury in Professional
Football be Predicted by a Preseason Functional Movement Screen? N Am

J Sports Phys Ther 2: 147-158.

7. Bardenett SM, Micca JJ, DeNoyelles JT, Miller SD, Jenk DT, et al. (2015)

Functional Movement Screen Normative Values and Validity in High
School Athletes: Can the FMS Be Used as a Predictor of Injury? Interna-
tional Journal of Sports Physical Therapy 10: 303-308.

. Chorba RS, Chorba DJ, Bouillon LE, Overmyer CA, Landis JA (2010) Use

of a functional movement screening tool to determine injury risk in female
collegiate athletes. North American Journal of Sports Physical Therapy
5:47-54.

Sport Med Inj Care ISSN: 2683-8829, Open Access Journal
DOI: 10.24966/SMIC-8829/100006

Volume 1 ¢ Issue 2 + 100006


http://dx.doi.org/10.24966/SMIC-8829/100006
https://www.ncbi.nlm.nih.gov/pubmed/22818939
https://www.ncbi.nlm.nih.gov/pubmed/22818939
https://www.ncbi.nlm.nih.gov/pubmed/22818939
https://www.ncbi.nlm.nih.gov/pubmed/24532421
https://www.ncbi.nlm.nih.gov/pubmed/24532421
https://www.ncbi.nlm.nih.gov/pubmed/24532421
https://www.ncbi.nlm.nih.gov/pubmed/24532421
https://www.ncbi.nlm.nih.gov/pubmed/21921825
https://www.ncbi.nlm.nih.gov/pubmed/21921825
https://www.ncbi.nlm.nih.gov/pubmed/21921825
https://www.ncbi.nlm.nih.gov/pubmed/21522210
https://www.ncbi.nlm.nih.gov/pubmed/21522210
https://www.ncbi.nlm.nih.gov/pubmed/21522210
https://www.ncbi.nlm.nih.gov/pubmed/26075145
https://www.ncbi.nlm.nih.gov/pubmed/26075145
https://www.ncbi.nlm.nih.gov/pubmed/26075145
https://www.ncbi.nlm.nih.gov/pubmed/26075145
https://www.ncbi.nlm.nih.gov/pubmed/21589661
https://www.ncbi.nlm.nih.gov/pubmed/21589661
https://www.ncbi.nlm.nih.gov/pubmed/21589661
https://www.ncbi.nlm.nih.gov/pubmed/21589661

Journal of Anesthesia & Clinical Care
Journal of Addiction & Addictive Disorders
Advances in Microbiology Research
Advances in Industrial Biotechnology
Journal of Agronomy & Agricultural Science

Journal of AIDS Clinical Research & STDs

Journal of Alcoholism, Drug Abuse & Substance Dependence

Journal of Allergy Disorders & Therapy

Journal of Alternative, Complementary & Integrative Medicine

Journal of Alzheimer’s & Neurodegenerative Diseases
Journal of Angiology & Vascular Surgery

Journal of Animal Research & Veterinary Science
Archives of Zoological Studies

Archives of Urology

Journal of Atmospheric & Earth-Sciences

Journal of Aquaculture & Fisheries

Journal of Biotech Research & Biochemistry

Journal of Brain & Neuroscience Research

Journal of Cancer Biology & Treatment

Journal of Cardiology: Study & Research

Journal of Cell Biology & Cell Metabolism

Journal of Clinical Dermatology & Therapy

Journal of Clinical Immunology & Immunotherapy
Journal of Clinical Studies & Medical Case Reports
Journal of Community Medicine & Public Health Care
Current Trends: Medical & Biological Engineering
Journal of Cytology & Tissue Biology

Journal of Dentistry: Oral Health & Cosmesis

Journal of Diabetes & Metabolic Disorders

Journal of Dairy Research & Technology

Journal of Emergency Medicine Trauma & Surgical Care
Journal of Environmental Science: Current Research
Journal of Food Science & Nutrition

Journal of Forensic, Legal & Investigative Sciences
Journal of Gastroenterology & Hepatology Research

Journal of Gerontology & Geriatric Medicine

Journal of Genetics & Genomic Sciences

Journal of Hematology, Blood Transfusion & Disorders
Journal of Human Endocrinology

Journal of Hospice & Palliative Medical Care

Journal of Internal Medicine & Primary Healthcare

Journal of Infectious & Non Infectious Diseases

Journal of Light & Laser: Current Trends

Journal of Modern Chemical Sciences

Journal of Medicine: Study & Research

Journal of Nanotechnology: Nanomedicine & Nanobiotechnology
Journal of Neonatology & Clinical Pediatrics

Journal of Nephrology & Renal Therapy

Journal of Non Invasive Vascular Investigation

Journal of Nuclear Medicine, Radiology & Radiation Therapy
Journal of Obesity & Weight Loss

Journal of Orthopedic Research & Physiotherapy

Journal of Otolaryngology, Head & Neck Surgery

Journal of Protein Research & Bioinformatics

Journal of Pathology Clinical & Medical Research

Journal of Pharmacology, Pharmaceutics & Pharmacovigilance
Journal of Physical Medicine, Rehabilitation & Disabilities
Journal of Plant Science: Current Research

Journal of Psychiatry, Depression & Anxiety

Journal of Pulmonary Medicine & Respiratory Research
Journal of Practical & Professional Nursing

Journal of Reproductive Medicine, Gynaecology & Obstetrics
Journal of Stem Cells Research, Development & Therapy
Journal of Surgery: Current Trends & Innovations

Journal of Toxicology: Current Research

Journal of Translational Science and Research

Trends in Anatomy & Physiology

Journal of Vaccines Research & Vaccination

Journal of Virology & Antivirals

Archives of Surgery and Surgical Education

Sports Medicine and Injury Care Journal

International Journal of Case Reports and Therapeutic Studies

Submit Your Manuscript: http://www.heraldopenaccess.us/Online-Submission.php

Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/


http://www.heraldopenaccess.us/journals/Anesthesia-&-Clinical-care/
http://www.heraldopenaccess.us/journals/Anesthesia-&-Clinical-care/
http://www.heraldopenaccess.us/journals/Addiction-&-Addictive-Disorders/
http://www.heraldopenaccess.us/journals/Advances-in-Microbiology-Research/
http://www.heraldopenaccess.us/journals/Advances-in-Industrial-Biotechnology/
http://www.heraldopenaccess.us/journals/Agronomy-and-Agricultural-Science/
http://www.heraldopenaccess.us/journals/AIDS-Clinical-Research-&-STDs/
http://www.heraldopenaccess.us/journals/Alcoholism-Drug-Abuse-&-Substance-Dependance/
http://www.heraldopenaccess.us/journals/Allergy-Disorders-&-Therapy/
http://www.heraldopenaccess.us/journals/Alternative-Complementary-&-Integrative-Medicine/
http://www.heraldopenaccess.us/journals/Alzheimers-&-Neurodegenerative-Diseases/
http://www.heraldopenaccess.us/journals/Angiology-&-Vascular-Surgery/
http://www.heraldopenaccess.us/journals/Animal-Research-and-Veterinary-Science/
http://www.heraldopenaccess.us/journals/Archives-of-Zoological-Studies/
http://www.heraldopenaccess.us/journals/Archives-of-Urology/
http://www.heraldopenaccess.us/journals/Atmospheric-&-Earth-Sciences/
http://www.heraldopenaccess.us/journals/Aquaculture-&-Fisheries/
http://www.heraldopenaccess.us/journals/Biotech-Research-&-Biochemistry/
http://www.heraldopenaccess.us/journals/Brain-&-Neuroscience-Research/
http://www.heraldopenaccess.us/journals/Cancer-Biology-&-Treatment/
http://www.heraldopenaccess.us/journals/Cardiology-Study-&-Research/
http://www.heraldopenaccess.us/journals/Cardiology-Study-&-Research/
http://www.heraldopenaccess.us/journals/Cell-Biology-&-Cell-Metabolism/
http://www.heraldopenaccess.us/journals/Clinical-Dermatology-&-Therapy/
http://www.heraldopenaccess.us/journals/Clinical-Immunology-&-Immunotherapy/
http://www.heraldopenaccess.us/journals/Clinical-Studies-&-Medical-Case-Reports/
http://www.heraldopenaccess.us/journals/Community-Medicine-&-Public-Health-Care/
http://www.heraldopenaccess.us/journals/Current-Trends-Medical-&-Biological-Engineering/
http://www.heraldopenaccess.us/journals/Cytology-&-Tissue-Biology/
http://www.heraldopenaccess.us/journals/Dentistry-Oral-Health-&-cosmesis/
http://www.heraldopenaccess.us/journals/Diabetes-&-Metabolic-Disorders
http://www.heraldopenaccess.us/journals/Dairy-Research-&-Technology/
http://www.heraldopenaccess.us/journals/Emergency-Medicine-Trauma-&-Surgical-Care/
http://www.heraldopenaccess.us/journals/Environmental-Science-Current-Research/
http://www.heraldopenaccess.us/journals/Food-Science-&-Nutrition/
http://www.heraldopenaccess.us/journals/Forensic-Legal-&-Investigative-Sciences/
http://www.heraldopenaccess.us/journals/Gastroenterology-&-Hepatology-Research/
http://www.heraldopenaccess.us/journals/Gerontology-&-Geriatric-Medicine/
http://www.heraldopenaccess.us/journals/Genetics-&-Genomic-Sciences/
http://www.heraldopenaccess.us/journals/Hematology-Blood-Transfusion-&-Disorders/
http://www.heraldopenaccess.us/journals/Human-Endocrinology/
http://www.heraldopenaccess.us/journals/Hospice-&-Palliative-Medical-Care/
http://www.heraldopenaccess.us/journals/Internal-Medicine-&-Primary-Healthcare/
http://www.heraldopenaccess.us/journals/Infectious-&-Non-Infectious-Diseases/
http://www.heraldopenaccess.us/journals/Light-&-Laser-Current-Trends/
http://www.heraldopenaccess.us/journals/Modern-Chemical-Sciences/
http://www.heraldopenaccess.us/journals/Medicine-Study-&-Research/
http://www.heraldopenaccess.us/journals/Nanotechnology-Nanomedicine-&-Nanobiotechnology/
http://www.heraldopenaccess.us/journals/Neonatology-&-Clinical-Pediatrics/
http://www.heraldopenaccess.us/journals/Nephrology-&-Renal-Therapy/
http://www.heraldopenaccess.us/journals/Non-Invasive-Vascular-Investigation/
http://www.heraldopenaccess.us/journals/Nuclear-Medicine-Radiology-&-Radiation-Therapy/
http://www.heraldopenaccess.us/journals/Obesity-&-Weight-Loss/
http://www.heraldopenaccess.us/journals/Orthopedic-Research-&-Physiotherapy/
http://www.heraldopenaccess.us/journals/Otolaryngology-Head-&-Neck-Surgery/
http://www.heraldopenaccess.us/journals/Protein-Research-and-Bioinformatics/
http://www.heraldopenaccess.us/journals/Pathology-Clinical-&-Medical-Research/
http://www.heraldopenaccess.us/journals/Pharmacology-Pharmaceutics-and-Pharmacovigilance/
http://www.heraldopenaccess.us/journals/Physical-Medicine-Rehabilitation-&-Disabilities/
http://www.heraldopenaccess.us/journals/Plant-Science-Current-Research/
http://www.heraldopenaccess.us/journals/Pulmonary-Medicine-&-Respiratory-Research/
http://www.heraldopenaccess.us/journals/Practical-&-Professional-Nursing/
http://www.heraldopenaccess.us/journals/Reproductive-Medicine-Gynaecology-&-Obstetrics/
http://www.heraldopenaccess.us/journals/Stem-Cells-Research-Development-&-Therapy/
http://www.heraldopenaccess.us/journals/Surgery-Current-Trends-&-Innovations/
http://www.heraldopenaccess.us/journals/Toxicology-Current-Research/
http://www.heraldopenaccess.us/journals/Translational-Science-and-Research
http://www.heraldopenaccess.us/journals/Trends-In-Anatomy-And-Physiology/
http://www.heraldopenaccess.us/journals/Vaccines-Research-&-Vaccination/
http://www.heraldopenaccess.us/journals/Virology-&-Antivirals/
http://www.heraldopenaccess.us/journals/Archives-of-Surgery-and-Surgical-Education/
http://www.heraldopenaccess.us/journals/Sports-Medicine-and-Injury-Care-Journal/
http://www.heraldopenaccess.us/journals/International-Journal-of-Case-Reports-and-Therapeutic-Studies/
mailto:info@heraldsopenaccess.us
http://www.heraldopenaccess.us/

