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Objectives

1. Analyze parameters for CPR
administration

2. ldentify the factors impeding CPR
performance

3. Compare differences in CPR
performance between different types
of athletic equipment




Background Information

Incidence of SCA, Survival, & CPR Guidelines




Cardiac Arrest in the
Athletic Population
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. Figure 1. Sport information and survival for exercise-related sudden cardiac arrest and death in competitive athletes: July 1, 2014,
High School = 59% to June 30, 2016 (N = 132). SCA, sudden cardiac arrest with survival; SCD, sudden cardiac death.
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Retrieved from Drezner et al., Sports Health (2019)!




Figure 1. Income and Cumulative Emergency Medical Services Time Retrieved From Hsia et al., JAMA (2018)2
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Importance of Prehospital Care

2o 8

Survival rate = 67% with immediate care Survival decreases 5.5% per minute
delivered without care

- 2.3% per minute to CPR
- 1.1% per minute to defibrillation

- 2.1% per minute to ACLS

Larsen et al., Ann Emerg Med (1993)3




2020 AHA Guidelines

* \Volume

Chest Compressions v Ventilations

* Rate
* 100-120 cpm * 500-600 mL

« Depth * Compression: Ventilation Ratio

 2-2.4inches (5-6 cm) * 30:2
* Chest Compression Fraction
* 260%

e Full chest recoil

Panchal et al., Circulation (2020)*




CPR and the ATC

Quality of CPR Performed by the Certified Athletic Trainer




ATs Chest Compression Performance

Author n Rate (cpm) Recoil (%) Depth (mm) Depth (%) Duration
Mihalik et al. (2016) ° 32 114.1 77.7 49.1 63.9 -
Waninger et al. (2014) ® 36 113 100 37 -- 2 min
Boergers et al. (2018) ’ 36 115 - 56.8 -- 2 min
Clark et al. (2018) 8 26 110.3 83 51.5 65.4 2 min
Del Rossi et al. (2011)° 34 126 76.1 -- 29.3 4 min




ATs Ventilation Performance

Author n Pocket Mask Bag-Mask
Mihalik et al. (2016) ® 32 37.8% 61.2%
Clark et al. (2018)8 26 61.6% 83.5%
Longo et al. 10 50 35.64% -
Konkol et al. (2022) 11 20 61.3% -
Skaro et al. (2020) 12 41 58.66% -




Barriers to Quality CPR

1. Protective Athletic Equipment
2. Body Composition
3. Training/Education




1. Protective Athletic Equipment
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B Under Pads & Over Pads

Chest Compressions & Football Equipment



Ventilations & Football

Chinstrap
(BVM)

Buckled

Equipment
- | |
Helmet Removed Facemask Removed
| | |
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BVM
VM Mask Mask
|
)R 2 Rescuer L 2 Rescuer 2 Rescuer
escuer 9 59.7% (52%)
(61.2%) (46%) (59.7%)
Single Rescuer

(37.8%)

Mihalik et al., Prehospital Emergency Care (2016)°
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B Under Pads ™ Over Pads

Chest Compressions & Lacrosse Equipment
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Clark et al. (2018) 8



Vs N\

BVM (83.5%) (e

(&

Pocket mask

(61.6%)
|_ VentllaEtlor_1$& t ) BVM (48.3%)
acrosse cquipmen Chinstrap (

buckled Pocket mask

(0]
Facemask ) (26.3%) .
removed (
BVM (83%)
\{ Chinstrap J< g
unbuckled Pocket mask

(57.2%)

_ J

Ve

Clark et al., Journal of Athletic Training (2018)2



Longo et al.10
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Chest Compressions & Hockey Equipment



Ventilations & Hockey Equipment

Facemask Removed

N\
4
Helmet Removed
Pocket Mask Face Shield
(61.3%) (32.1%)
g

Konkol et al. (2022)"!

Pocket Mask
(45.25%)

Face Shield (25.55%)




What About Airway Adjuncts?

e Research in AT limited to lacrosse
equipment

* Boergers et al., Athletic Training & Sports
Health Care (2017)18

 Bowman et al., Journal of Athletic Training
(2018)%°

* Clinician comfort with airway
management may be a factor




Airway Management Devices & Lacrosse Equipment
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Airway Management Device

Cascade Warrior

Helmet Condition Retrieved from Boergers et al., Athletic Training & Sports Health Care (2017)'8
Pocketmask —*— Oropharyngeal —®— King airway
airway

Retrieved from Bowman et al., Journal of Athletic Training (2018) 1°




Football Equipment Removal

Longo et al.1®

* EMTs & Paramedics + Shoulder Pad Removal Only
* 22.6+8.53

Del Rossi et al. (2011)°

* Remove facemask + chest protector left on
* Time to remove facemask: 72.7 s
* Time to 1st breath: 93.7 s
* Time to expose chest: n/a
* Time to 1st compression: 105.8 s

* Facemask removal & chest protector
* Time to remove facemask: 70.5 s
* Time to 1st breath: 91.5 s
* Time to expose chest: 24.4 s
* Time to 1st compression: 126.1 s

Retrieved from Del Rossi et al., Resuscitation (2011)°




Bowman et al., Journal of Athletic Training (2022)8

Lacrosse equipment

removal "

* Procedure 2: Removal of helmet and pads TE

— CPR and AED application o

* CPR Quality: Difference between chest-
exposure procedure or pad type for depth
& recoil was NS

* Procedure 1: Removal of helmet & initiate
CPR over pads = pad retraction and AED

] ime |:":["E [}I'i{l":]

application

Time to | st Compression Time to st AED Shock

Procedure | Memesis —Procedure | Hitman

—Procedure 2 Memesis —Procedure 2 Hitman




2. Body Composition




* Smith & Smith, Prim Care Clin Office Pract (2016)%°
* People who are overweight or obese outnumber normal-

Obe5|ty weight individuals by 2:1
* Projection > 85% of American adults will be either
overweight or obese by the year 2030

Table 3. Percentage of Male High School Athletes Classified Into BMI Categories, by Sport.

Football, Baseball, Basketball, Lacrosse, Soccer,
n = 305 339 n = 38 559 n = 38 968 n = 3654 n = 4692
Underweight (BMI <18.5) 0.9 1.4 1.8 1.2 3.9
Healthy weight (BMI| = 18.5-24.9) 474 68.7 78.5 68.9 82.4
Overweight (BMI = 25-29.9) 338 25.9 7.1 25.6 12.3
Obesity (BMI = 30-34.9) 2.4 34 2.1 3.7 1.3
Class 2 obesity (BMI >34.9) 5.6 0.6 0.5 0.5 0.2

Abbreviation: BMI, body mass index (in kg/m?).
Retrieved from Berkowitz et al., Clinical Pediatrics (2019)%!



CPR & Obesity

* Tellson et al., Proc (Bayl Univ Med Cent)(2017)%?
* Control: 23/30 successful compressions
* Obese: 0/30 successful compressions

* Secombe et al., Anaesth Intensive Care (2018) 23
* Control: 81.2% adequate depth
* Obese: 7.9% adequate depth

* Longo et al.1®
* Control: 40.8 mm depth (w/ FB pads 40.4 mm)
* Obese: 38.2 mm depth (w/ FB pads 32.84 mm)




CPR Guidelines

and BMI

CT scan to calculate Internal AP diameter and
External AP diameter

Significant difference in EAPD and IAPD for each
BMI group

Residual internal chest depth measurements
available for compression increased with BMI

Conclusion

e Current CC depth of > 50 mm is not
appropriate for all adults

 Targeting between 1/3 — 1/4 EAPD might be
appropriate

Lee et al., Am J Emerg Med (2015) 24




2

®

3. Training/Education




CPR Education and the
Athletic Trainer

* ECC updates every 2 years

* CPR/AED for Professional Rescuer
* Chest Compressions
* Ventilations
* Pocket Mask
* BVM
 AED




Best Practices for CPR Training

S %

Monthly training is Deliberate feedback improves CPR
recommended quality

Anderson et al., Resuscitation (2019)%° Akizuki et al., PLoS ONE (2019)2¢
Baldi et al., CJEM (2017)%’

o/

Instructor feedback is
inaccurate with a high rate of
false positives

Brennan et al., CJEM (2016)%8




Deliberate feedback

Martinez et al. (2022)2°
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Percentage of Compression Depth and Chest Recoil Between Groups
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‘ Take Home Messages

Time to remove Be mindful of the
equipment is ventilation method
important you use

Practice/training is
essentiall




References

Drezner JA, Peterson DF, Siebert DM, Thomas LC, Kucera KL. Survival After Exercise-Related Sudden Cardiac Arrest in Young Athletes: Can We Do Better? Sports
Health. 2019;11(1):91-98. doi: 10.1177/1941738118799084

Hsia RY, Huang D, Mann C, et al. A US national study of the association between income and ambulance response time in cardiac arrest. JAMA. 2018;1(7):e185202.
doi:10.1001/jamanetworkopen.2018.5202

Larsen MP, Eisenberg MS, Cummins RO, Hallstrom AP. Predicting Survival From Out-of-Hospital Cardiac Arrest: A Graphic Model. Ann Emerg Med .November
1993;22:1652-1658

Panchal AR, Bartos JA, Cabafias JG, et al. Part 3: Adult Basic and Advanced Life Support 2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care. Circulation. 2020;142(suppl 2):S366—5468. DOI: 10.1161/CIR.0000000000000916

Mihalik JP, Lynall RC, Fraser MA, Decoster LC, De Maio VJ, Patel AP, et al. Football equipment removal improves chest compression and ventilation efficacy.
Prehospital Emerg Care. 2016;20(5):578-85. doi: 10.3109/10903127.2016.1149649

Waninger KN, Goodbred A, Vanic K, Hauth J, Onia J, Stoltzfus J, et al. Adequate performance of cardiopulmonary resuscitation techniques during simulated cardiac
arrest over and under protective equipment in football. Clin J Sport Med. 2014;24(4):280-283. doi: 10.1097/JSM.0000000000000022

Boergers RJ, Bowman TH, Lininger MR. The ability to provide quality chest compressions over lacrosse shoulder pads. Journal of Athletic Training. 2018; 53(2):122-
127. doi: 10.4085/1062-6050-346-16

. Clark MD, Davis MP, Petschauer MA, Swartz EE, Mihalik JP. Delivering chest compressions and ventilations with and without men’s lacrosse equipment. Journal of
Athletic Training. 2018;53(4):416-422. doi: 10.4085/1062-6050-91-17

Del Rossi G, Bodkin D, Dhanani A, Courson RW, Konin JG. Protective athletic equipment slows initiation of CPR in simulated cardiac arrest. Resuscitation.
2011;82(7):908-912. doi: http://dx.doi.org/10.1016/j.resuscitation.2011.02.022

10. Longo JA, Lyman KJ, Hanson TA, Estabrooks AG. Quality of Cardiopulmonary Resuscitation Performed Over Hockey Shoulder Pads: A Simulation Study. Unpublished
(Under Review).




References Cont.

11.

12.

13

14.

15.

16.

17.

18.

19.

20.
21.

Konkol LL.. 2022. Effectiveness of cardiopulmonary resuscitation ventilation devices with protective hockey equipment as performed by certified athletic trainers. North
Dakota State University. Fargo, ND.

Skaro KC. 2020. Effectiveness of Cardiopulmonary Resuscitation Over Protective Athletic Equipment as Performed by Certified Athletic Trainers. North Dakota State
University. Fargo, ND.

. Casa DJ, Guskiewics KM, Anderson SA, et al. National Athletic Trainers’ Association Position Statement: Preventing Sudden Death in Sports. Journal of Athletic Training.

2012;47(1):96-118.

Casa DJ, AlImquist J, Anderson SA, et al. The inter-association task force for preventing sudden death in secondary school athletics programs: best-practices
recommendations. Journal of Athletic Training. 2013;48(4):546-553. doi: 10.4085/1062-6050-48.4.12

Drezner JA, Courson RW, Roberts WO, Mosesso VN, Link MS, Maron BJ. Inter-Association Task Force Recommendations on Emergency Preparedness and Management of
Sudden Cardiac Arrest in High School and College Athletic Programs: A Consensus Statement. Journal of Athletic Training. 2007;42(1): 143-158.

Longo JA, Lyman KJ, Hanson TA, Christensen B, Del Rossi G. An evaluation of the quality of CPR chest compressions performed on equipment-laden and obese athletes: a
simulation study. Unpublished (Under Review)

Bowman TG, Boergers RJ, Lininger MR, et al. Lacrosse Protective Equipment and the Initiation of Cardiopulmonary Resuscitation and Time to First Automated External
Defibrillator Shock. Journal of Athletic Training. 2022;57(8):748-755. doi: 10.4085/437-20.

Boergers RJ, Bowman TG. The effect of lacrosse protective equipment and different airway management devices on the ability to provide CPR to a manikin. Athletic
Training & Sports Health Care. 2017;9(3):103-107.

Bowman TG, Boergers RJ, Lininger MR. Airway Management in Athletes Wearing Lacrosse Equipment. Journal of Athletic Training. 2018;53(3):240-248. doi:
10.4085/1062-6050-4-17

Smith KB, Smith MS. Obesity Statistics. Prim Care Clin Office Pract. 2016;43(1): 121-135. https://doi.org/10.1016/j.pop.2015.10.001

Berkowitz JN, Skinner AC, Lohr JA. Carrying the Weight: Athletics and Obesity in High School Football Players. Clinical Pediatrics. 2019;58(13): 1409-1414. doi:
10.1177/0009922819850495




References cont.

. Tellson A, Qin H, Erwin K, Houston S. Efficacy of acute care health care providers in cardiopulmonary resuscitation compressions in normal and obese adult simulation
manikins. Baylor University Med Cent. 2017;30(4):415-8.

. Secombe PJ, Sutherland R, Johnson R. Morbid Obesity Impairs Adequacy of Thoracic Compressions in a Simulation-Based Model. Anaesth Intensive Care. 2018;46(2):171-7.

. Lee SH, Kim DH, Kang TS, Kang C, Jeong JH, Kim SC, et al. The uniform chest compression depth of 50 mm or greater recommended by current guidelines is not appropriate
for all adults. Am J Emerg Med. 2015;33(8):1037-41. Available from: http://dx.doi.org/10.1016/j.ajem.2015.04.034

. Anderson R, Sebaldt A, Lin Y, Cheng A. Optimal training frequency for acquisition and retention of high-quality CPR skills: A randomized trial. Resuscitation. 2019
Feb;135:153-161. doi: 10.1016/j.resuscitation.2018.10.033

. Akizuki K, Yamamoto R, Yamaguchi K, Yabuki J, Ohashi Y (2019) The effects of feedback timing and frequency on the acquisition of cardiopulmonary resuscitation skills of
health sciences undergraduate students: A 2 x 2 factorial quasi randomized study. PLoS ONE. 2019;14(7): e0220004. https://doi.org/10.1371/journal. pone.0220004

. Baldi E, Cornara S, Contri E, Epis F, Fina D, Zelaschi B, Dossena C, Fichtner F, Tonani M, Di Maggio M, Zambaiti E, Somaschini A. Real-time visual feedback during training
improves laypersons' CPR quality: a randomized controlled manikin study. CJEM. 2017 Nov;19(6):480-487. doi: 10.1017/cem.2016.410.

. Brennan EE, McGraw RC, Brooks SC. Accuracy of instructor assessment of chest compression quality during simulated resuscitation. CJEM. 2016 Jul;18(4):276-82. doi:
10.1017/cem.2015.104.

. Martinez CP, Lyman KJ, Christensen B, Albrecht J. An Analysis of CPR Performance, Self-efficacy, and Deliberate Feedback. North Dakota State University. Fargo, ND.

. Lyman KJ, Landin K, Guggisberg R. Evaluation of College Students performing Compression-Only Cardiopulmonary Resuscitation (CPR) with High-Fidelity Equipment. Oral
Presentation at: 68t National Athletic Trainers’ Association Clinical Symposia & AT Expo (2017).




