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INSPIRATION

• Pre-Med Student
• Trombone Player at WWU
• Bridge Interests

• The big question:  How will I 
incorporate music into my 
future practice?



MUSIC: GOING DEEP



SOUND PATHWAY



MUSIC AS A POSSIBLE MODALITY



WIDELY ACCEPTED MEDICAL 
APPLICATIONS OF MUSIC 

• Music Therapy
• Uses music to help address 

individual therapeutic needs
• Sing, create, listen
• Music Therapist

• Dementia and TBI Rehabilitation
• Alternate, unaffected pathways
• Learning to speak again by singing

• Cognitive Disorders
• Tomatis Method

• Specific Resonant Frequencies 
Frequencies

• Increased Cerebral Blood Flow
• More nutrients and oxygen
• Dendritic Branching
• More Connections

Presenter
Presentation Notes
1 = AMTA



WIDELY ACCEPTED **ASTERISK**

• Widely Accepted does not mean 
implemented in the clinic

• Ignored in Allopathic Medicine 
despite:

• Wealth of Anecdotal Evidence
• Proven music interventions

• Still termed alternative medicine
• Bad connotation 

• Lack Of Empirical Evidence

• Potential Benefits of Music using 
Music in the clinic

• Synergistic effect with other 
therapies

• Cheap, easy to access
• No side effects
• Less dependent on other drugs



MUSIC, PAIN, AND ANXIETY

• Surgery (Pre/Intra/Post)
• Anesthesiologists monitor vitals
• Reduced analgesic and sedative 

requirements in music groups
• Self administered pain medication

• Sympathetic vs Parasypathetic
response

• Music produced parasympathetic 
activation

• Vagus nerve
• ICU showed reduced HR, BP, RR 

with music
• Retts Syndrome = “no bias”

• Key Notes
• Music Better than white noise, no 

conditioning effect = not placebo
• Familiar, deactivating music was 

best
• Slow = entrainment, calming
• Familiar = emotional response

• Limbic system is very powerfull!

= why I used self selected music under 
120 bpm



PHYSIOLOGY OF MUSIC

• Biological Entrainment
• Tendency for body rhythms to 

synchronize to an external forcing 
function

• Nerve Firing
• Parkinson’s

• Psychology
• Evoke positive memories
• Distraction
• Positive emotions



PHYSIOLOGY OF MUSIC 
ANALGESIA

• Activation of the Limbic System
• Limbic System Responsible for 

Emotional/Physiological Responses 
to Stimuli

• i.e. fear and sympathetic activation
• Would allow for excitation or 

relaxation based on type of music
• Dopamine Release

• Stim of VTA by LS
• Endogenous Opioid Release

• NA
• endorphins

• Inhibition of nociception

• Structures Affected
• Thalamus

• Switchboard of brain
• Amygdala

• Less active
• Decreased negative reaction

• Hypothalamus
• Hypothalamic-hypophyseal axis
• Endocrine system



Opioids 
Hyperpolarization (open K+ gates)
Inhibit Ca2+ influx at presynaptic cleft
Block neurotransmitter release



• PAG modulates 
ascending nociceptive 
stimuli 

• Opioids 
• Hyperpolarization (open 

K+ gates)
• Inhibit Ca2+ influx at 

presynaptic cleft
• Block neurotransmitter 

release



MUSIC AND EXERCISE RECOVERY

• Similar Physiological Response to 
Stress and Exercise

• Sympathetic Activation
• Parasympathetic withdrawal

• Increased BP, HR
• Soreness

• Hypothesis: Music will expedite 
recovery of HR and BP after exercise 
and decrease perceived pain and 
fatigue.

• Supporting Literature:
• Desai, 2015:

• Significant greater decrease in HR, 
SBP, DBP after 3 min step test

• Savitha, 2005:
• Music improves recovery times of 

HR and BP after exercise
• Slow music was more effective

• Eliakim, 2012:
• Fast Music improved lactate 

clearance, not HR recovery
• Increased recovery activity, 

decreased RPE



PROTOCOL AND HUMAN 
SUBJECTS

• Required to complete NIH 
“Protecting Human Study 
Participants”

• Submit Protocol illustrating:
• Methods
• Safety
• Risks/Benefits
• Supporting Literature
• Consent Form
• Maintenance of Confidentiality

• Reviewed by IRB

• The take away:
• Writing protocols
• Experience with regulations
• Submitting to IRB
• NIH certification
= Helpful for future job search or 
clinical research



METHODS
• Variables 

• HR, SBP, DBP, RPF, RPP
• Pulse Oximeter, Automated BP Cuff

• Pre-Test
• Consent
• Resting Variables
• Screened Music Selection

• Test
• Run 600m as fast as possible
• Measure variables every 2 min for 16 

min
• With or without music

• Under 120 BPM, screened

Subject 
Face 
Here



ANALYSIS

• Mean Decrease from time 0 − 𝑡𝑡
• 𝑀𝑀𝑀𝑀 = 1

𝑛𝑛
∑( 𝑥𝑥0 − 𝑥𝑥𝑡𝑡]1 + ⋯+ [𝑥𝑥0 − 𝑥𝑥𝑡𝑡 n)

• No Recovery Time
• Not enough recovery 

• Standard Error
• 𝑆𝑆𝑆𝑆 = 𝑆𝑆𝑆𝑆

𝑛𝑛
• Error Bars

• ANOVA (single variable)
• Statistical significance
• Excel



RPF AND RPP

• RPF adapted from 
Borg’s RPE

• Recovery not 
exercise

• 1-10 scale
• RPP on a 10 point 

scale is common



SUBJECTS


HR

		Subject		1				2				3				4				5				6				7

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		mean mus

		Rest		53		66		60		80		76		66		72		86		71		65		96		88		71		65		71.2857142857		73.7142857143

		0		139		120		118		114		130		114		122		128		94		107		141		147		120		109		123.4285714286		119.8571428571

		2		116		88		88		97		112		106		98		103		75		90		123		120		108		97		102.8571428571		100.1428571429

		4		115		104		84		97		107		100		94		100		80		89		118		120		102		83		100		99

		6		108		107		91		95		109		97		88		96		77		85		112		118		105		96		98.5714285714		99.1428571429

		8		108		108		85		103		108		97		91		93		83		86		112		94		102		91		98.4285714286		96

		10		108		109		84		97		112		104		86		93		78		82		110		109		102		93		97.1428571429		98.1428571429

		12		106		105		77		101		108		94		88		87		79		80		108		92		101		95		95.2857142857		93.4285714286

		14		94		102		85		94		108		93		84		96		74		91		111		105		102		82		94		94.7142857143

		16		99		100		83		95		105		93		80		97		77		84		106		101		103		85		93.2857142857		93.5714285714

		Computed Dif																														SD Mus		SD no mus		Se mus		se no mus

		0-2		23		32		30		17		18		8		24		25		19		17		18		27		12		12		5.7113087484		7.3120904444		2.1586718013		2.7637104114

		0-4		24		16		34		17		23		14		28		28		14		18		23		27		18		26		6.4770657672		6.0221812217		2.4481007493		2.2761705518

		0-8		31		12		33		11		22		17		31		35		11		21		29		53		18		18		8.2259751195		15.5231010648		3.109126351		5.8671807134

		0-16		40		20		35		19		25		21		42		31		17		23		35		46		17		24		10.4630870433		10.0133244563		3.9546751804		3.7846809012

		Hi-Low		45		32		41		20		25		21		42		41		20		27		35		55		19		27		10.9522774322		13.6002450958		4.1395717679		5.1404094704

				0-2		0-4		0-8		0-16		Hi-Low

		Music		20.5714285714		23.4285714286		25		30.1428571429		32.4285714286																						Time		Music		No Music

		No Music		19.7142857143		20.8571428571		23.8571428571		26.2857142857		31.8571428571																						0		118		114

																																		2		88		97

				0-2		0-4		0-8		0-16		Hi-Low																						4		84		97

		Avg Change		2		4		8		16																								6		91		95

		Music		-20.5714285714		-23.4285714286		-25		-30.1428571429		-32.4285714286																						8		85		103

		No Music		-19.7142857143		-20.8571428571		-23.8571428571		-26.2857142857		-31.8571428571																						10		84		97

																																		12		77		101

																																		14		85		94

																																		16		83		95

				0-2 mus		23		30		18		24		19		18		12																Music		No Music

				0-2 no mus		32		17		8		25		17		27		12														0		123.4285714286		119.8571428571

				0-4 mus		24		34		23		28		14		23		18														2		102.8571428571		100.1428571429

						16		17		14		28		18		27		26														4		100		99

				0-8		31		33		22		31		11		29		18														6		98.5714285714		99.1428571429

						12		11		17		35		21		53		18														8		98.4285714286		96

				0-16		40		35		25		42		17		35		17														10		97.1428571429		98.1428571429

						20		19		21		31		23		46		24														12		95.2857142857		93.4285714286

				hi lo mus		45		41		25		42		20		35		19														14		94		94.7142857143

						32		20		21		41		27		55		27														16		93.2857142857		93.5714285714



Subject 3



Music	0	2	4	6	8	10	12	14	16	118	88	84	91	85	84	77	85	83	No Music	0	2	4	6	8	10	12	14	16	114	97	97	95	103	97	101	94	95	Time (min)





HR (bpm)









Decrease in HR over Various Intervals



Music	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	0-2	0-4	0-8	0-16	Hi-Low	20.571428571428573	23.428571428571427	25	30.142857142857142	32.428571428571431	No Music	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	0-2	0-4	0-8	0-16	Hi-Low	19.714285714285715	20.857142857142858	23.857142857142858	26.285714285714285	31.857142857142858	Time Interval (min)





Decrease in HR (bpm)











Post-Exercise HR Recovery



Music	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	0-2	0-4	0-8	0-16	Hi-Low	-20.571428571428573	-23.428571428571427	-25	-30.142857142857142	-32.428571428571431	No Music	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	0-2	0-4	0-8	0-16	Hi-Low	-19.714285714285715	-20.857142857142858	-23.857142857142858	-26.285714285714285	-31.857142857142858	Time Interval (min)





Change in HR (bpm)









HR During Post-Exercise Recovery



Music	0	2	4	6	8	10	12	14	16	123.42857142857143	102.85714285714286	100	98.571428571428569	98.428571428571431	97.142857142857139	95.285714285714292	94	93.285714285714292	No Music	0	2	4	6	8	10	12	14	16	119.85714285714286	100.14285714285714	99	99.142857142857139	96	98.142857142857139	93.428571428571431	94.714285714285708	93.571428571428569	Time (min)





Mean HR











Sheet2

				subject		1		2		3		4		5		6		7		avg		sd

				time avg		2:59		2:11		2:32		1:50		2:37		2:15		2:25		2:24

				age		19		19		23		23		21		21		23		21.3		1.7994708217

				height		71		69		66		68		72		69		68		69.0		2

				weight		178		153		160		150		175		205		155		168.0		19.5789002075

				music		y		y		y		y		n		y		n		ERROR:#DIV/0!		ERROR:#DIV/0!

				sex		m		m		m		m		f		m		f		ERROR:#DIV/0!		ERROR:#DIV/0!

				physical activity		none		lots		none		yes		y		none		yes		ERROR:#DIV/0!		ERROR:#DIV/0!

				time		179		131		152		110		157		135		145		144.1		21.8512285805

				hr rest		60		70		71		79		68		92		68		72.6		10.2283453021

				sbp rest		114		152		122		114		130		122		154		129.7		16.8296789999

				dbp rest		61		128		76		77		85		74		91		84.6		21.3139793161

						Table 1. Subject  Characteristics

						Age (yrs)		21.3±1.8

						Height (in)		69±2

						Weight (lbs)		168±19

						HR (bpm)		72.6±10.2

						SBP (mmHg)		130±17

						DBP (mmHg)		85±21

						Run Time (sec)		144.1±21.8 

														Table 2. Subject Demographics

														Subjects		7

														Males		5

														Females		2

														Music Background		5

														Physically Active		4





Sheet1

		t-Test: Paired Two Sample for Means



				Variable 1		Variable 2

		Mean		20.5714285714		19.7142857143

		Variance		32.619047619		73.9047619048

		Observations		7		7

		Pearson Correlation		0.3535138135

		Hypothesized Mean Difference		0

		df		6

		t Stat		0.2676154651

		P(T<=t) one-tail		0.3989785066

		t Critical one-tail		1.9431802805

		P(T<=t) two-tail		0.7979570132

		t Critical two-tail		2.4469118511





SBP

		Subject		1				2				3				4				5				6				7				Mean

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Mus		no Mus

		Rest				114						124		120		111		117		126		134		120		123		153		156		126.8		130

		0				188						164		146		159		135		173		164		127		160		186		180		161.8		157												s4

		2				149						145														149		153		147		149		148

		4				104						139		123		115		127		137		116		123		133		140		125		130.8		124.8										Time		Music		No Music

		6										137														142		144		128		140.5		135										0		159		135

		8										122		117		114		124		123		112		109		121		122		122		118		119.2										4		115		127

		10										133														124		134		125		133.5		124.5										8		114		124

		12										113		125		121		112		127		118		115		117		116		141		118.4		122.6										12		121		112

		14										135														141		129		139		132		140										16		113		121

		16										133		121		113		121		125		143		122		123		116		129		121.8		127.4

		Computed Dif																														SD Mus		SD NonMus		SE mus		SE non mus

		0-2		0		39		0		0		19		146		159		135		173		164		127		11		33		33		71.7021617526		70.3967328787		32.0661815625		31.4823760221

		0-4		0		84		0		0		25		23		44		8		36		48		4		27		46		55		17.2046505341		19.1494125236		7.6941536247		8.5638776264

		0-8		0		188		0		0		42		29		45		11		50		52		18		39		64		58		16.7092788594		18.7536663082		7.4726166769		8.3868945385

		0-16		0		188		0		0		31		25		46		14		48		21		5		37		70		51		24.0104144071		14.587666023		10.7377837564		6.5238025721

		Hi-Low		0		84		0		0		51		29		46		23		50		52		18		43		70		58		18.6815416923		14.8492424049		8.3546394297		6.6407830864

				0-2		0-4		0-8		0-16		Hi-Low

		Avg Dif Mus		102.2		31		43.8		40		47																												Time		Music		No Music

		Avg Dif Non		97.8		32.2		37.8		29.6		41																												0		161.8		157

																		3		4		5		6		7				Anova p=.1										4		130.8		124.8

																0-4 mus		25		44		36		4		46				0-4										8		118		119.2

				Time interval		0-4		0-8		0-16		Hi-Low				0-4 non		23		8		48		27		55				0.9195497865										12		118.4		122.6

				Music		31		43.8		40		47				0-8 mus		42		45		50		18		64														16		121.8		127.4

				No Music		32.2		37.8		29.6		41				0-8 non		29		11		52		39		58				0.6077631239

		SD		Music		17.2046505341		16.7092788594		ERROR:#REF!						0-16 mus		31		46		48		5		70

		SD		No Music												0-16 non		25		14		21		37		51				0.4318115698

																Hi-Low Mus		51		46		50		18		70

																Hi-Low Non		29		23		52		42		58				0.5770151763

																HL% Mus		31.1		28.9		31.7		14.2		31.6

																HL% Non		20		17		31.7		26.9		32.2				0.6810701193

																0-16 % Mus		18.9		28.9		27.7		3.9		37.6

																0-16 % Non		17.1		10.4		12.8		23.1		28.3				0.4645093123

												3				4				5				6				7

												m		n

										Hi-Low		51		29		46		23		50		52		18		43		70		58

										0		164		146		159		135		173		164		127		160		186		180

										HL % decrease		31.0975609756		19.8630136986		28.9308176101		17.037037037		28.901734104		31.7073170732		14.1732283465		26.875		37.6344086022		32.2222222222

										0-16		31		25		46		14		48		21		5		37		70		51

										0-16 % decrease		18.9024390244		17.1232876712		28.9308176101		10.3703703704		27.7456647399		12.8048780488		3.937007874		23.125		37.6344086022		28.3333333333

																																				Music		No Music

																																		0		164		146

																																		4		139		123

																																		8		122		117

																																		12		113		125

																																		16		133		121



Post-Exercise Recovery of SBP



Music	0	4	8	12	16	161.80000000000001	130.80000000000001	118	118.4	121.8	No Music	0	4	8	12	16	157	124.8	119.2	122.6	127.4	Time (min)





Mean SBP (mmHg)











Mean Decrease in SBP



Music	7.6941536246685374	7.4726166769077587	10.737783756436894	8.3546394296821695	7.6941536246685374	7.4726166769077587	10.737783756436894	8.3546394296821695	0-4	0-8	0-16	Hi-Low	31	43.8	40	47	No Music	8.5638776264026557	8.386894538504702	6.5238025721200357	6.6407830863535962	8.5638776264026557	8.386894538504702	6.5238025721200357	6.6407830863535962	0-4	0-8	0-16	Hi-Low	32.200000000000003	37.799999999999997	29.6	41	Time Interval (min)





SBP (mmHg)









Subject 4



Music	0	4	8	12	16	159	115	114	121	113	No Music	0	4	8	12	16	135	127	124	112	121	





Subject 7



0	2	4	6	8	10	12	14	16	186	153	140	144	122	134	116	129	116	0	2	4	6	8	10	12	14	16	180	147	125	128	122	125	141	139	129	







Music	0	4	8	12	16	164	139	122	113	133	No Music	0	4	8	12	16	146	123	117	125	121	









Sheet8

						0		164		146		159		135		173		164		127		160		186		180		161.8		157

						2		145														149		153		147		149		148

						4		139		123		115		127		137		116		123		133		140		125		130.8		124.8

						6		137														142		144		128		140.5		135

						8		122		117		114		124		123		112		109		121		122		122		118		119.2

						10		133														124		134		125		133.5		124.5

						12		113		125		121		112		127		118		115		117		116		141		118.4		122.6

						14		135														141		129		139		132		140

						16		133		121		113		121		125		143		122		123		116		129		121.8		127.4





DBP

		Subject		1				2				3				4				5				6				7				AVG

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		MUS		NO MUS

		Rest				61						75		78		77		78		83		86		68		81		87		96		78		83.8

		0				135						92		102		72		71		79		90		44		87		134		103		84.2		90.6

		2				122						84														73		92		104		88		88.5

		4				81						85		78		75		77		78		85		59		53		100		80		79.4		74.6

		6										71														69		99		92		85		80.5

		8										71		8		72		75		89		88		72		83		93		90		79.4		68.8

		10										77														93		93		93		85		93

		12										68		74		70		77		81		73		72		85		91		96		76.4		81

		14										80														86		95		94		87.5		90

		16										81		80		77		76		79		82		71		79		83		95		78.2		82.4

		Computed Dif																														SD Mus		SD No Mus		SE Mus		SE no mus

		0-2		0		13		0		0		8		102		72		71		79		90		44		14		42		-1		28.2134719593		46.116157689		12.6174482365		20.6237726908

		0-4		0		54		0		0		7		24		-3		-6		1		5		-15		34		34		23		18.1989010657		16.1400123916		8.1387959798		7.218032973

		0-8		0		135		0		0		21		94		0		-4		-10		2		-28		4		41		13		26.8830801807		40.8191131702		12.0224789457		18.254862366

		0-16		0		135		0		0		11		22		-5		-5		0		8		-27		8		51		8		28.7054001888		9.5498691091		12.8374452287		4.2708313008

		Hi-Low		0		54		0		0		24		94		7		6		11		17		28		40		51		24		17.3407035613		34.5861243854		7.7549983881		15.4673850408

				0-2		0-4		0-8		0-16		Hi-Low

		Music		49		4.8		4.8		6		24.2

		No Music		55.2		16		21.8		8.2		36.2



Post-Exercise Recovery of DBP



Music	12.617448236470004	8.1387959797503218	12.022478945708325	12.837445228704969	7.754998388136519	12.617448236470004	8.1387959797503218	12.022478945708325	12.837445228704969	7.754998388136519	0-2	0-4	0-8	0-16	Hi-Low	49	4.8	4.8	6	24.2	No Music	20.623772690756653	7.2180329730474355	18.254862365956093	4.2708313008125245	15.467385040788246	1	0-2	0-4	0-8	0-16	Hi-Low	55.2	16	21.8	8.1999999999999993	36.200000000000003	Time Interval (min)





Mean Decrease in DPB (mmHg)









Post-Exercise Recovery of DBP



MUSIC	0	2	4	6	8	10	12	14	16	84.2	88	79.400000000000006	85	79.400000000000006	85	76.400000000000006	87.5	78.2	NO Music	0	2	4	6	8	10	12	14	16	90.6	88.5	74.599999999999994	80.5	68.8	93	81	90	82.4	Time (min)





Mean DPB (mmHg)











RPF

		Subject		1				2				3				4				5				6				7				avg

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		musc		no

		Rest		0		0		0		4		2		3		3		0		5		6		2		5		0		0		1.7142857143		2.5714285714

		0		7		8		4		6.5		6		6		7		6		7		4		6		5		5		8		6		6.2142857143

		2		4		5		4		5		5		6		5		3		6		5		3		3		4		5		4.4285714286		4.5714285714

		4		2		4		2		5		5		3		5		2		5		6		3		3		2		1		3.4285714286		3.4285714286

		6		1		3		2		5		4		3		4		1		5		6		3		3		1		1		2.8571428571		3.1428571429

		8		1		2		1		3		4		2		4		1		5		6		3		3		0		0		2.5714285714		2.4285714286

		10		0		2		1		3		3		2		4		1		5		6		2		3		0		0		2.1428571429		2.4285714286

		12		0		1		1		3		3		2		4		1		5		6		2		3		0		0		2.1428571429		2.2857142857

		14		0		1		1		3		2		1		3		1		5		6		2		3		0		0		1.8571428571		2.1428571429

		16		0		0		1		3		2		1		3		1		5		6		2		3		0		0		1.8571428571		2

		Computed Dif																														SD Mus		SD no		SE Mus		SE no

		0-2		3		3		0		1.5		1		0		2		3		1		-1		3		2		1		3		1.133893419		1.5998511836		0.4285714286		0.6046869095

		0-4		5		4		2		1.5		1		3		2		4		2		-2		3		2		3		7		1.2724180206		2.7667240384		0.4809288066		1.0457233931

		0-8		6		6		3		3.5		2		4		3		5		2		-2		3		2		5		8		1.511857892		3.1866537159		0.5714285714		1.2044418924

		0-16		7		8		3		3.5		4		5		4		5		2		-2		4		2		5		8		1.5735915849		3.5101892501		0.5947617141		1.3267268301

		Hi-Low		7		8		3		3.5		4		5		4		5		2		2		4		2		5		8		1.5735915849		2.5142451295		0.5947617141		0.9502953354

				0-2		0-4		0-8		0-16		Hi-Low										*

		Music		1.5714285714		2.5714285714		3.4285714286		4.1428571429		4.1428571429

		No Music		1.6428571429		2.7857142857		3.7857142857		4.2142857143		4.7857142857

																		Time		Music		No Music

																		0		6		6.2142857143

																		2		4.4285714286		4.5714285714

																		4		3.4285714286		3.4285714286

																		6		2.8571428571		3.1428571429

																		8		2.5714285714		2.4285714286

																		10		2.1428571429		2.4285714286

																		12		2.1428571429		2.2857142857

																		14		1.8571428571		2.1428571429

																		16		1.8571428571		2



Post-Exercise Recovery and RPF



Music	0.42857142857142855	0.48092880658867038	0.57142857142857129	0.5947617141331808	0.5947617141331808	0.42857142857142855	0.48092880658867038	0.57142857142857129	0.5947617141331808	0.5947617141331808	0-2	0-4	0-8	0-16	Hi-Low	1.5714285714285714	2.5714285714285716	3.4285714285714284	4.1428571428571432	4.1428571428571432	No Music	0.42857142857142855	0.48092880658867038	0.57142857142857129	0.5947617141331808	0.5947617141331808	0.60468690948572834	1.0457233931427499	1.2044418923754037	1.3267268300719077	0.95029533540357625	0-2	0-4	0-8	0-16	Hi-Low	1.6428571428571428	2.7857142857142856	3.7857142857142856	4.2142857142857144	4.7857142857142856	Time Interval (min)





Mean Decrease in RFP 









RPF During Exercise Recovery



Music	0	2	4	6	8	10	12	14	16	6	4.4285714285714288	3.4285714285714284	2.8571428571428572	2.5714285714285716	2.1428571428571428	2.1428571428571428	1.8571428571428572	1.8571428571428572	No Music	0	2	4	6	8	10	12	14	16	6.2142857142857144	4.5714285714285712	3.4285714285714284	3.1428571428571428	2.4285714285714284	2.4285714285714284	2.2857142857142856	2.1428571428571428	2	Time (min)





Mean RPF











RPP

		Subject		1				2				3				4				5				6				7

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		mean mus		mean no 

		Rest		0		0		0		4		0		2		5		0		3		6		2		2		0		0		1.4285714286		2

		0		4		6		2		4		5		4		6		2		5		4		4		5		5		3		4.4285714286		4

		2		2		2		2		3		4		4		5		1		4		5		3		3		4		2		3.4285714286		2.8571428571

		4		1		1		1		3		3		2		5		1		2		6		3		3		2		1		2.4285714286		2.4285714286

		6		1		1		1		3		3		2		5		1		2		6		2		3		1		0		2.1428571429		2.2857142857

		8		0		1		1		4		2		1		5		1		2		6		2		3		0		0		1.7142857143		2.2857142857

		10		0		0		1		4		0		1		5		1		2		6		2		3		0		0		1.4285714286		2.1428571429

		12		0		0		1		4		0		1		5		1		2		6		2		3		0		0		1.4285714286		2.1428571429

		14		0		0		1		4		0		1		5		1		2		6		2		3		0		0		1.4285714286		2.1428571429

		16		0		0		1		4		0		0		5		1		2		6		2		3		0		0		1.4285714286		2

		Computed Dif																														SD Mus		SD no mus		SE mus		SE no mus

		0-2		2		4		0		1		1		0		1		1		1		-1		1		2		1		1		0.5773502692		1.5735915849		0.2182178902		0.5947617141

		0-4		3		5		1		1		2		2		1		1		3		-2		1		2		3		2		1		2.070196678		0.377964473		0.7824607964

		0-8		4		5		1		0		3		3		1		1		3		-2		2		2		5		3		1.4960264831		2.2886885411		0.5654448613		0.8650429583

		0-16		4		6		1		0		5		4		1		1		3		-2		2		2		5		3		1.7320508076		2.6457513111		0.6546536707		1

		Hi-Low		4		6		1		1		5		4		1		1		3		2		2		2		5		3		1.7320508076		1.7994708217		0.6546536707		0.6801360408

				0-2		0-4		0-8		0-16		Hi-Low

		Music		1		2		2.7142857143		3		3

		No Music		1.1428571429		1.5714285714		1.7142857143		2		2.7142857143

																														Time		Music		No Music

																														0		4.4285714286		4

																														2		3.4285714286		2.8571428571

																														4		2.4285714286		2.4285714286

																														6		2.1428571429		2.2857142857

																														8		1.7142857143		2.2857142857

																														10		1.4285714286		2.1428571429

																														12		1.4285714286		2.1428571429

																														14		1.4285714286		2.1428571429

																														16		1.4285714286		2



Post-Exercise Recovery and RPP



Music	0.21821789023599236	0.3779644730092272	0.56544486128751992	0.65465367070797709	0.65465367070797709	0.21821789023599236	0.3779644730092272	0.56544486128751992	0.65465367070797709	0.65465367070797709	0-2	0-4	0-8	0-16	Hi-Low	1	2	2.7142857142857144	3	3	No Music	0.5947617141331808	0.78246079643595157	0.86504295831356903	1	0.68013604081360479	0.5947617141331808	0.78246079643595157	0.86504295831356903	1	0.68013604081360479	0-2	0-4	0-8	0-16	Hi-Low	1.1428571428571428	1.5714285714285714	1.7142857142857142	2	2.7142857142857144	Time Interval (min)





Mean Decrease in RPP









Post-Execise Recovery and Pain



Music	0	2	4	6	8	10	12	14	16	4.4285714285714288	3.4285714285714284	2.4285714285714284	2.1428571428571428	1.7142857142857142	1.4285714285714286	1.4285714285714286	1.4285714285714286	1.4285714285714286	No Music	0	2	4	6	8	10	12	14	16	4	2.8571428571428572	2.4285714285714284	2.2857142857142856	2.2857142857142856	2.1428571428571428	2.1428571428571428	2.1428571428571428	2	Time (min)





Mean RPF












HR

		Subject		1				2				3				4				5				6				7

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		mean mus

		Rest		53		66		60		80		76		66		72		86		71		65		96		88		71		65		71.2857142857		73.7142857143

		0		139		120		118		114		130		114		122		128		94		107		141		147		120		109		123.4285714286		119.8571428571

		2		116		88		88		97		112		106		98		103		75		90		123		120		108		97		102.8571428571		100.1428571429

		4		115		104		84		97		107		100		94		100		80		89		118		120		102		83		100		99

		6		108		107		91		95		109		97		88		96		77		85		112		118		105		96		98.5714285714		99.1428571429

		8		108		108		85		103		108		97		91		93		83		86		112		94		102		91		98.4285714286		96

		10		108		109		84		97		112		104		86		93		78		82		110		109		102		93		97.1428571429		98.1428571429

		12		106		105		77		101		108		94		88		87		79		80		108		92		101		95		95.2857142857		93.4285714286

		14		94		102		85		94		108		93		84		96		74		91		111		105		102		82		94		94.7142857143

		16		99		100		83		95		105		93		80		97		77		84		106		101		103		85		93.2857142857		93.5714285714

		Computed Dif																														SD Mus		SD no mus		Se mus		se no mus

		0-2		23		32		30		17		18		8		24		25		19		17		18		27		12		12		5.7113087484		7.3120904444		2.1586718013		2.7637104114

		0-4		24		16		34		17		23		14		28		28		14		18		23		27		18		26		6.4770657672		6.0221812217		2.4481007493		2.2761705518

		0-8		31		12		33		11		22		17		31		35		11		21		29		53		18		18		8.2259751195		15.5231010648		3.109126351		5.8671807134

		0-16		40		20		35		19		25		21		42		31		17		23		35		46		17		24		10.4630870433		10.0133244563		3.9546751804		3.7846809012

		Hi-Low		45		32		41		20		25		21		42		41		20		27		35		55		19		27		10.9522774322		13.6002450958		4.1395717679		5.1404094704

				0-2		0-4		0-8		0-16		Hi-Low

		Music		20.5714285714		23.4285714286		25		30.1428571429		32.4285714286																						Time		Music		No Music

		No Music		19.7142857143		20.8571428571		23.8571428571		26.2857142857		31.8571428571																						0		118		114

																																		2		88		97

				0-2		0-4		0-8		0-16		Hi-Low																						4		84		97

		Avg Change		2		4		8		16																								6		91		95

		Music		-20.5714285714		-23.4285714286		-25		-30.1428571429		-32.4285714286																						8		85		103

		No Music		-19.7142857143		-20.8571428571		-23.8571428571		-26.2857142857		-31.8571428571																						10		84		97

																																		12		77		101

																																		14		85		94

																																		16		83		95

				0-2 mus		23		30		18		24		19		18		12																Music		No Music

				0-2 no mus		32		17		8		25		17		27		12														0		123.4285714286		119.8571428571

				0-4 mus		24		34		23		28		14		23		18														2		102.8571428571		100.1428571429

						16		17		14		28		18		27		26														4		100		99

				0-8		31		33		22		31		11		29		18														6		98.5714285714		99.1428571429

						12		11		17		35		21		53		18														8		98.4285714286		96

				0-16		40		35		25		42		17		35		17														10		97.1428571429		98.1428571429

						20		19		21		31		23		46		24														12		95.2857142857		93.4285714286

				hi lo mus		45		41		25		42		20		35		19														14		94		94.7142857143

						32		20		21		41		27		55		27														16		93.2857142857		93.5714285714



Subject 3



Music	0	2	4	6	8	10	12	14	16	118	88	84	91	85	84	77	85	83	No Music	0	2	4	6	8	10	12	14	16	114	97	97	95	103	97	101	94	95	Time (min)





HR (bpm)









Decrease in HR over Various Intervals



Music	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	0-2	0-4	0-8	0-16	Hi-Low	20.571428571428573	23.428571428571427	25	30.142857142857142	32.428571428571431	No Music	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	0-2	0-4	0-8	0-16	Hi-Low	19.714285714285715	20.857142857142858	23.857142857142858	26.285714285714285	31.857142857142858	Time Interval (min)





Decrease in HR (bpm)











Post-Exercise HR Recovery



Music	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	0-2	0-4	0-8	0-16	Hi-Low	-20.571428571428573	-23.428571428571427	-25	-30.142857142857142	-32.428571428571431	No Music	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	0-2	0-4	0-8	0-16	Hi-Low	-19.714285714285715	-20.857142857142858	-23.857142857142858	-26.285714285714285	-31.857142857142858	Time Interval (min)





Change in HR (bpm)









HR During Post-Exercise Recovery



Music	0	2	4	6	8	10	12	14	16	123.42857142857143	102.85714285714286	100	98.571428571428569	98.428571428571431	97.142857142857139	95.285714285714292	94	93.285714285714292	No Music	0	2	4	6	8	10	12	14	16	119.85714285714286	100.14285714285714	99	99.142857142857139	96	98.142857142857139	93.428571428571431	94.714285714285708	93.571428571428569	Time (min)





Mean HR











Sheet2

				subject		1		2		3		4		5		6		7		avg		sd

				time avg		2:59		2:11		2:32		1:50		2:37		2:15		2:25		2:24

				age		19		19		23		23		21		21		23		21.3		1.7994708217

				height		71		69		66		68		72		69		68		69.0		2

				weight		178		153		160		150		175		205		155		168.0		19.5789002075

				music		y		y		y		y		n		y		n		ERROR:#DIV/0!		ERROR:#DIV/0!

				sex		m		m		m		m		f		m		f		ERROR:#DIV/0!		ERROR:#DIV/0!

				physical activity		none		lots		none		yes		y		none		yes		ERROR:#DIV/0!		ERROR:#DIV/0!

				time		179		131		152		110		157		135		145		144.1		21.8512285805

				hr rest		60		70		71		79		68		92		68		72.6		10.2283453021

				sbp rest		114		152		122		114		130		122		154		129.7		16.8296789999

				dbp rest		61		128		76		77		85		74		91		84.6		21.3139793161

						Table 1. Subject  Characteristics

						Age (yrs)		21.3±1.8

						Height (in)		69±2

						Weight (lbs)		168±19

						HR (bpm)		72.6±10.2

						SBP (mmHg)		130±17

						DBP (mmHg)		85±21

						Run Time (sec)		144.1±21.8 

														Table 2. Subject Demographics

														Subjects		7

														Males		5

														Females		2

														Music Background		5

														Physically Active		4





Sheet1

		t-Test: Paired Two Sample for Means



				Variable 1		Variable 2

		Mean		20.5714285714		19.7142857143

		Variance		32.619047619		73.9047619048

		Observations		7		7

		Pearson Correlation		0.3535138135

		Hypothesized Mean Difference		0

		df		6

		t Stat		0.2676154651

		P(T<=t) one-tail		0.3989785066

		t Critical one-tail		1.9431802805

		P(T<=t) two-tail		0.7979570132

		t Critical two-tail		2.4469118511





SBP

		Subject		1				2				3				4				5				6				7				Mean

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Mus		no Mus

		Rest				114						124		120		111		117		126		134		120		123		153		156		126.8		130

		0				188						164		146		159		135		173		164		127		160		186		180		161.8		157												s4

		2				149						145														149		153		147		149		148

		4				104						139		123		115		127		137		116		123		133		140		125		130.8		124.8										Time		Music		No Music

		6										137														142		144		128		140.5		135										0		159		135

		8										122		117		114		124		123		112		109		121		122		122		118		119.2										4		115		127

		10										133														124		134		125		133.5		124.5										8		114		124

		12										113		125		121		112		127		118		115		117		116		141		118.4		122.6										12		121		112

		14										135														141		129		139		132		140										16		113		121

		16										133		121		113		121		125		143		122		123		116		129		121.8		127.4

		Computed Dif																														SD Mus		SD NonMus		SE mus		SE non mus

		0-2		0		39		0		0		19		146		159		135		173		164		127		11		33		33		71.7021617526		70.3967328787		32.0661815625		31.4823760221

		0-4		0		84		0		0		25		23		44		8		36		48		4		27		46		55		17.2046505341		19.1494125236		7.6941536247		8.5638776264

		0-8		0		188		0		0		42		29		45		11		50		52		18		39		64		58		16.7092788594		18.7536663082		7.4726166769		8.3868945385

		0-16		0		188		0		0		31		25		46		14		48		21		5		37		70		51		24.0104144071		14.587666023		10.7377837564		6.5238025721

		Hi-Low		0		84		0		0		51		29		46		23		50		52		18		43		70		58		18.6815416923		14.8492424049		8.3546394297		6.6407830864

				0-2		0-4		0-8		0-16		Hi-Low

		Avg Dif Mus		102.2		31		43.8		40		47																												Time		Music		No Music

		Avg Dif Non		97.8		32.2		37.8		29.6		41																												0		161.8		157

																		3		4		5		6		7				Anova p=.1										4		130.8		124.8

																0-4 mus		25		44		36		4		46				0-4										8		118		119.2

				Time interval		0-4		0-8		0-16		Hi-Low				0-4 non		23		8		48		27		55				0.9195497865										12		118.4		122.6

				Music		31		43.8		40		47				0-8 mus		42		45		50		18		64														16		121.8		127.4

				No Music		32.2		37.8		29.6		41				0-8 non		29		11		52		39		58				0.6077631239

		SD		Music		17.2046505341		16.7092788594		ERROR:#REF!						0-16 mus		31		46		48		5		70

		SD		No Music												0-16 non		25		14		21		37		51				0.4318115698

																Hi-Low Mus		51		46		50		18		70

																Hi-Low Non		29		23		52		42		58				0.5770151763

																HL% Mus		31.1		28.9		31.7		14.2		31.6

																HL% Non		20		17		31.7		26.9		32.2				0.6810701193

																0-16 % Mus		18.9		28.9		27.7		3.9		37.6

																0-16 % Non		17.1		10.4		12.8		23.1		28.3				0.4645093123

												3				4				5				6				7

												m		n

										Hi-Low		51		29		46		23		50		52		18		43		70		58

										0		164		146		159		135		173		164		127		160		186		180

										HL % decrease		31.0975609756		19.8630136986		28.9308176101		17.037037037		28.901734104		31.7073170732		14.1732283465		26.875		37.6344086022		32.2222222222

										0-16		31		25		46		14		48		21		5		37		70		51

										0-16 % decrease		18.9024390244		17.1232876712		28.9308176101		10.3703703704		27.7456647399		12.8048780488		3.937007874		23.125		37.6344086022		28.3333333333

																																				Music		No Music

																																		0		164		146

																																		4		139		123

																																		8		122		117

																																		12		113		125

																																		16		133		121



Post-Exercise Recovery of SBP



Music	0	4	8	12	16	161.80000000000001	130.80000000000001	118	118.4	121.8	No Music	0	4	8	12	16	157	124.8	119.2	122.6	127.4	Time (min)





Mean SBP (mmHg)











Mean Decrease in SBP



Music	7.6941536246685374	7.4726166769077587	10.737783756436894	8.3546394296821695	7.6941536246685374	7.4726166769077587	10.737783756436894	8.3546394296821695	0-4	0-8	0-16	Hi-Low	31	43.8	40	47	No Music	8.5638776264026557	8.386894538504702	6.5238025721200357	6.6407830863535962	8.5638776264026557	8.386894538504702	6.5238025721200357	6.6407830863535962	0-4	0-8	0-16	Hi-Low	32.200000000000003	37.799999999999997	29.6	41	Time Interval (min)





SBP (mmHg)









Subject 4



Music	0	4	8	12	16	159	115	114	121	113	No Music	0	4	8	12	16	135	127	124	112	121	





Subject 7



0	2	4	6	8	10	12	14	16	186	153	140	144	122	134	116	129	116	0	2	4	6	8	10	12	14	16	180	147	125	128	122	125	141	139	129	







Music	0	4	8	12	16	164	139	122	113	133	No Music	0	4	8	12	16	146	123	117	125	121	









Sheet8

						0		164		146		159		135		173		164		127		160		186		180		161.8		157

						2		145														149		153		147		149		148

						4		139		123		115		127		137		116		123		133		140		125		130.8		124.8

						6		137														142		144		128		140.5		135

						8		122		117		114		124		123		112		109		121		122		122		118		119.2

						10		133														124		134		125		133.5		124.5

						12		113		125		121		112		127		118		115		117		116		141		118.4		122.6

						14		135														141		129		139		132		140

						16		133		121		113		121		125		143		122		123		116		129		121.8		127.4





DBP

		Subject		1				2				3				4				5				6				7				AVG

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		MUS		NO MUS

		Rest				61						75		78		77		78		83		86		68		81		87		96		78		83.8

		0				135						92		102		72		71		79		90		44		87		134		103		84.2		90.6

		2				122						84														73		92		104		88		88.5

		4				81						85		78		75		77		78		85		59		53		100		80		79.4		74.6

		6										71														69		99		92		85		80.5

		8										71		8		72		75		89		88		72		83		93		90		79.4		68.8

		10										77														93		93		93		85		93

		12										68		74		70		77		81		73		72		85		91		96		76.4		81

		14										80														86		95		94		87.5		90

		16										81		80		77		76		79		82		71		79		83		95		78.2		82.4

		Computed Dif																														SD Mus		SD No Mus		SE Mus		SE no mus

		0-2		0		13		0		0		8		102		72		71		79		90		44		14		42		-1		28.2134719593		46.116157689		12.6174482365		20.6237726908

		0-4		0		54		0		0		7		24		-3		-6		1		5		-15		34		34		23		18.1989010657		16.1400123916		8.1387959798		7.218032973

		0-8		0		135		0		0		21		94		0		-4		-10		2		-28		4		41		13		26.8830801807		40.8191131702		12.0224789457		18.254862366

		0-16		0		135		0		0		11		22		-5		-5		0		8		-27		8		51		8		28.7054001888		9.5498691091		12.8374452287		4.2708313008

		Hi-Low		0		54		0		0		24		94		7		6		11		17		28		40		51		24		17.3407035613		34.5861243854		7.7549983881		15.4673850408

				0-2		0-4		0-8		0-16		Hi-Low

		Music		49		4.8		4.8		6		24.2

		No Music		55.2		16		21.8		8.2		36.2



Post-Exercise Recovery of DBP



Music	12.617448236470004	8.1387959797503218	12.022478945708325	12.837445228704969	7.754998388136519	12.617448236470004	8.1387959797503218	12.022478945708325	12.837445228704969	7.754998388136519	0-2	0-4	0-8	0-16	Hi-Low	49	4.8	4.8	6	24.2	No Music	20.623772690756653	7.2180329730474355	18.254862365956093	4.2708313008125245	15.467385040788246	1	0-2	0-4	0-8	0-16	Hi-Low	55.2	16	21.8	8.1999999999999993	36.200000000000003	Time Interval (min)





Mean Decrease in DPB (mmHg)









Post-Exercise Recovery of DBP



MUSIC	0	2	4	6	8	10	12	14	16	84.2	88	79.400000000000006	85	79.400000000000006	85	76.400000000000006	87.5	78.2	NO Music	0	2	4	6	8	10	12	14	16	90.6	88.5	74.599999999999994	80.5	68.8	93	81	90	82.4	Time (min)





Mean DPB (mmHg)











RPF

		Subject		1				2				3				4				5				6				7				avg

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		musc		no

		Rest		0		0		0		4		2		3		3		0		5		6		2		5		0		0		1.7142857143		2.5714285714

		0		7		8		4		6.5		6		6		7		6		7		4		6		5		5		8		6		6.2142857143

		2		4		5		4		5		5		6		5		3		6		5		3		3		4		5		4.4285714286		4.5714285714

		4		2		4		2		5		5		3		5		2		5		6		3		3		2		1		3.4285714286		3.4285714286

		6		1		3		2		5		4		3		4		1		5		6		3		3		1		1		2.8571428571		3.1428571429

		8		1		2		1		3		4		2		4		1		5		6		3		3		0		0		2.5714285714		2.4285714286

		10		0		2		1		3		3		2		4		1		5		6		2		3		0		0		2.1428571429		2.4285714286

		12		0		1		1		3		3		2		4		1		5		6		2		3		0		0		2.1428571429		2.2857142857

		14		0		1		1		3		2		1		3		1		5		6		2		3		0		0		1.8571428571		2.1428571429

		16		0		0		1		3		2		1		3		1		5		6		2		3		0		0		1.8571428571		2

		Computed Dif																														SD Mus		SD no		SE Mus		SE no

		0-2		3		3		0		1.5		1		0		2		3		1		-1		3		2		1		3		1.133893419		1.5998511836		0.4285714286		0.6046869095

		0-4		5		4		2		1.5		1		3		2		4		2		-2		3		2		3		7		1.2724180206		2.7667240384		0.4809288066		1.0457233931

		0-8		6		6		3		3.5		2		4		3		5		2		-2		3		2		5		8		1.511857892		3.1866537159		0.5714285714		1.2044418924

		0-16		7		8		3		3.5		4		5		4		5		2		-2		4		2		5		8		1.5735915849		3.5101892501		0.5947617141		1.3267268301

		Hi-Low		7		8		3		3.5		4		5		4		5		2		2		4		2		5		8		1.5735915849		2.5142451295		0.5947617141		0.9502953354

				0-2		0-4		0-8		0-16		Hi-Low										*

		Music		1.5714285714		2.5714285714		3.4285714286		4.1428571429		4.1428571429

		No Music		1.6428571429		2.7857142857		3.7857142857		4.2142857143		4.7857142857

																		Time		Music		No Music

																		0		6		6.2142857143

																		2		4.4285714286		4.5714285714

																		4		3.4285714286		3.4285714286

																		6		2.8571428571		3.1428571429

																		8		2.5714285714		2.4285714286

																		10		2.1428571429		2.4285714286

																		12		2.1428571429		2.2857142857

																		14		1.8571428571		2.1428571429

																		16		1.8571428571		2



Post-Exercise Recovery and RPF



Music	0.42857142857142855	0.48092880658867038	0.57142857142857129	0.5947617141331808	0.5947617141331808	0.42857142857142855	0.48092880658867038	0.57142857142857129	0.5947617141331808	0.5947617141331808	0-2	0-4	0-8	0-16	Hi-Low	1.5714285714285714	2.5714285714285716	3.4285714285714284	4.1428571428571432	4.1428571428571432	No Music	0.42857142857142855	0.48092880658867038	0.57142857142857129	0.5947617141331808	0.5947617141331808	0.60468690948572834	1.0457233931427499	1.2044418923754037	1.3267268300719077	0.95029533540357625	0-2	0-4	0-8	0-16	Hi-Low	1.6428571428571428	2.7857142857142856	3.7857142857142856	4.2142857142857144	4.7857142857142856	Time Interval (min)





Mean Decrease in RFP 









RPF During Exercise Recovery



Music	0	2	4	6	8	10	12	14	16	6	4.4285714285714288	3.4285714285714284	2.8571428571428572	2.5714285714285716	2.1428571428571428	2.1428571428571428	1.8571428571428572	1.8571428571428572	No Music	0	2	4	6	8	10	12	14	16	6.2142857142857144	4.5714285714285712	3.4285714285714284	3.1428571428571428	2.4285714285714284	2.4285714285714284	2.2857142857142856	2.1428571428571428	2	Time (min)





Mean RPF











RPP

		Subject		1				2				3				4				5				6				7

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		mean mus		mean no 

		Rest		0		0		0		4		0		2		5		0		3		6		2		2		0		0		1.4285714286		2

		0		4		6		2		4		5		4		6		2		5		4		4		5		5		3		4.4285714286		4

		2		2		2		2		3		4		4		5		1		4		5		3		3		4		2		3.4285714286		2.8571428571

		4		1		1		1		3		3		2		5		1		2		6		3		3		2		1		2.4285714286		2.4285714286

		6		1		1		1		3		3		2		5		1		2		6		2		3		1		0		2.1428571429		2.2857142857

		8		0		1		1		4		2		1		5		1		2		6		2		3		0		0		1.7142857143		2.2857142857

		10		0		0		1		4		0		1		5		1		2		6		2		3		0		0		1.4285714286		2.1428571429

		12		0		0		1		4		0		1		5		1		2		6		2		3		0		0		1.4285714286		2.1428571429

		14		0		0		1		4		0		1		5		1		2		6		2		3		0		0		1.4285714286		2.1428571429

		16		0		0		1		4		0		0		5		1		2		6		2		3		0		0		1.4285714286		2

		Computed Dif																														SD Mus		SD no mus		SE mus		SE no mus

		0-2		2		4		0		1		1		0		1		1		1		-1		1		2		1		1		0.5773502692		1.5735915849		0.2182178902		0.5947617141

		0-4		3		5		1		1		2		2		1		1		3		-2		1		2		3		2		1		2.070196678		0.377964473		0.7824607964

		0-8		4		5		1		0		3		3		1		1		3		-2		2		2		5		3		1.4960264831		2.2886885411		0.5654448613		0.8650429583

		0-16		4		6		1		0		5		4		1		1		3		-2		2		2		5		3		1.7320508076		2.6457513111		0.6546536707		1

		Hi-Low		4		6		1		1		5		4		1		1		3		2		2		2		5		3		1.7320508076		1.7994708217		0.6546536707		0.6801360408

				0-2		0-4		0-8		0-16		Hi-Low

		Music		1		2		2.7142857143		3		3

		No Music		1.1428571429		1.5714285714		1.7142857143		2		2.7142857143

																														Time		Music		No Music

																														0		4.4285714286		4

																														2		3.4285714286		2.8571428571

																														4		2.4285714286		2.4285714286

																														6		2.1428571429		2.2857142857

																														8		1.7142857143		2.2857142857

																														10		1.4285714286		2.1428571429

																														12		1.4285714286		2.1428571429

																														14		1.4285714286		2.1428571429

																														16		1.4285714286		2



Post-Exercise Recovery and RPP



Music	0.21821789023599236	0.3779644730092272	0.56544486128751992	0.65465367070797709	0.65465367070797709	0.21821789023599236	0.3779644730092272	0.56544486128751992	0.65465367070797709	0.65465367070797709	0-2	0-4	0-8	0-16	Hi-Low	1	2	2.7142857142857144	3	3	No Music	0.5947617141331808	0.78246079643595157	0.86504295831356903	1	0.68013604081360479	0.5947617141331808	0.78246079643595157	0.86504295831356903	1	0.68013604081360479	0-2	0-4	0-8	0-16	Hi-Low	1.1428571428571428	1.5714285714285714	1.7142857142857142	2	2.7142857142857144	Time Interval (min)





Mean Decrease in RPP









Post-Execise Recovery and Pain



Music	0	2	4	6	8	10	12	14	16	4.4285714285714288	3.4285714285714284	2.4285714285714284	2.1428571428571428	1.7142857142857142	1.4285714285714286	1.4285714285714286	1.4285714285714286	1.4285714285714286	No Music	0	2	4	6	8	10	12	14	16	4	2.8571428571428572	2.4285714285714284	2.2857142857142856	2.2857142857142856	2.1428571428571428	2.1428571428571428	2.1428571428571428	2	Time (min)





Mean RPF












HR

		Subject		1				2				3				4				5				6				7

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		mean mus

		Rest		53		66		60		80		76		66		72		86		71		65		96		88		71		65		71.2857142857		73.7142857143

		0		139		120		118		114		130		114		122		128		94		107		141		147		120		109		123.4285714286		119.8571428571

		2		116		88		88		97		112		106		98		103		75		90		123		120		108		97		102.8571428571		100.1428571429

		4		115		104		84		97		107		100		94		100		80		89		118		120		102		83		100		99

		6		108		107		91		95		109		97		88		96		77		85		112		118		105		96		98.5714285714		99.1428571429

		8		108		108		85		103		108		97		91		93		83		86		112		94		102		91		98.4285714286		96

		10		108		109		84		97		112		104		86		93		78		82		110		109		102		93		97.1428571429		98.1428571429

		12		106		105		77		101		108		94		88		87		79		80		108		92		101		95		95.2857142857		93.4285714286

		14		94		102		85		94		108		93		84		96		74		91		111		105		102		82		94		94.7142857143

		16		99		100		83		95		105		93		80		97		77		84		106		101		103		85		93.2857142857		93.5714285714

		Computed Dif																														SD Mus		SD no mus		Se mus		se no mus

		0-2		23		32		30		17		18		8		24		25		19		17		18		27		12		12		5.7113087484		7.3120904444		2.1586718013		2.7637104114

		0-4		24		16		34		17		23		14		28		28		14		18		23		27		18		26		6.4770657672		6.0221812217		2.4481007493		2.2761705518

		0-8		31		12		33		11		22		17		31		35		11		21		29		53		18		18		8.2259751195		15.5231010648		3.109126351		5.8671807134

		0-16		40		20		35		19		25		21		42		31		17		23		35		46		17		24		10.4630870433		10.0133244563		3.9546751804		3.7846809012

		Hi-Low		45		32		41		20		25		21		42		41		20		27		35		55		19		27		10.9522774322		13.6002450958		4.1395717679		5.1404094704

				0-2		0-4		0-8		0-16		Hi-Low

		Music		20.5714285714		23.4285714286		25		30.1428571429		32.4285714286																						Time		Music		No Music

		No Music		19.7142857143		20.8571428571		23.8571428571		26.2857142857		31.8571428571																						0		118		114

																																		2		88		97

				0-2		0-4		0-8		0-16		Hi-Low																						4		84		97

		Avg Change		2		4		8		16																								6		91		95

		Music		-20.5714285714		-23.4285714286		-25		-30.1428571429		-32.4285714286																						8		85		103

		No Music		-19.7142857143		-20.8571428571		-23.8571428571		-26.2857142857		-31.8571428571																						10		84		97

																																		12		77		101

																																		14		85		94

																																		16		83		95

				0-2 mus		23		30		18		24		19		18		12																Music		No Music

				0-2 no mus		32		17		8		25		17		27		12														0		123.4285714286		119.8571428571

				0-4 mus		24		34		23		28		14		23		18														2		102.8571428571		100.1428571429

						16		17		14		28		18		27		26														4		100		99

				0-8		31		33		22		31		11		29		18														6		98.5714285714		99.1428571429

						12		11		17		35		21		53		18														8		98.4285714286		96

				0-16		40		35		25		42		17		35		17														10		97.1428571429		98.1428571429

						20		19		21		31		23		46		24														12		95.2857142857		93.4285714286

				hi lo mus		45		41		25		42		20		35		19														14		94		94.7142857143

						32		20		21		41		27		55		27														16		93.2857142857		93.5714285714



Subject 3



Music	0	2	4	6	8	10	12	14	16	118	88	84	91	85	84	77	85	83	No Music	0	2	4	6	8	10	12	14	16	114	97	97	95	103	97	101	94	95	Time (min)





HR (bpm)









Decrease in HR over Various Intervals



Music	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	0-2	0-4	0-8	0-16	Hi-Low	20.571428571428573	23.428571428571427	25	30.142857142857142	32.428571428571431	No Music	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	0-2	0-4	0-8	0-16	Hi-Low	19.714285714285715	20.857142857142858	23.857142857142858	26.285714285714285	31.857142857142858	Time Interval (min)





Decrease in HR (bpm)











Post-Exercise HR Recovery



Music	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	2.1586718012653594	2.4481007493384674	3.1091263510296048	3.9546751803799172	4.1395717679210131	0-2	0-4	0-8	0-16	Hi-Low	-20.571428571428573	-23.428571428571427	-25	-30.142857142857142	-32.428571428571431	No Music	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	2.7637104114026192	2.276170551815567	5.8671807134099359	3.7846809011869826	5.1404094704419716	0-2	0-4	0-8	0-16	Hi-Low	-19.714285714285715	-20.857142857142858	-23.857142857142858	-26.285714285714285	-31.857142857142858	Time Interval (min)





Change in HR (bpm)









HR During Post-Exercise Recovery



Music	0	2	4	6	8	10	12	14	16	123.42857142857143	102.85714285714286	100	98.571428571428569	98.428571428571431	97.142857142857139	95.285714285714292	94	93.285714285714292	No Music	0	2	4	6	8	10	12	14	16	119.85714285714286	100.14285714285714	99	99.142857142857139	96	98.142857142857139	93.428571428571431	94.714285714285708	93.571428571428569	Time (min)





Mean HR











Sheet2

				subject		1		2		3		4		5		6		7		avg		sd

				time avg		2:59		2:11		2:32		1:50		2:37		2:15		2:25		2:24

				age		19		19		23		23		21		21		23		21.3		1.7994708217

				height		71		69		66		68		72		69		68		69.0		2

				weight		178		153		160		150		175		205		155		168.0		19.5789002075

				music		y		y		y		y		n		y		n		ERROR:#DIV/0!		ERROR:#DIV/0!

				sex		m		m		m		m		f		m		f		ERROR:#DIV/0!		ERROR:#DIV/0!

				physical activity		none		lots		none		yes		y		none		yes		ERROR:#DIV/0!		ERROR:#DIV/0!

				time		179		131		152		110		157		135		145		144.1		21.8512285805

				hr rest		60		70		71		79		68		92		68		72.6		10.2283453021

				sbp rest		114		152		122		114		130		122		154		129.7		16.8296789999

				dbp rest		61		128		76		77		85		74		91		84.6		21.3139793161

						Table 1. Subject  Characteristics

						Age (yrs)		21.3±1.8

						Height (in)		69±2

						Weight (lbs)		168±19

						HR (bpm)		72.6±10.2

						SBP (mmHg)		130±17

						DBP (mmHg)		85±21

						Run Time (sec)		144.1±21.8 

														Table 2. Subject Demographics

														Subjects		7

														Males		5

														Females		2

														Music Background		5

														Physically Active		4





Sheet1

		t-Test: Paired Two Sample for Means



				Variable 1		Variable 2

		Mean		20.5714285714		19.7142857143

		Variance		32.619047619		73.9047619048

		Observations		7		7

		Pearson Correlation		0.3535138135

		Hypothesized Mean Difference		0

		df		6

		t Stat		0.2676154651

		P(T<=t) one-tail		0.3989785066

		t Critical one-tail		1.9431802805

		P(T<=t) two-tail		0.7979570132

		t Critical two-tail		2.4469118511





SBP

		Subject		1				2				3				4				5				6				7				Mean

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Mus		no Mus

		Rest				114						124		120		111		117		126		134		120		123		153		156		126.8		130

		0				188						164		146		159		135		173		164		127		160		186		180		161.8		157												s4

		2				149						145														149		153		147		149		148

		4				104						139		123		115		127		137		116		123		133		140		125		130.8		124.8										Time		Music		No Music

		6										137														142		144		128		140.5		135										0		159		135

		8										122		117		114		124		123		112		109		121		122		122		118		119.2										4		115		127

		10										133														124		134		125		133.5		124.5										8		114		124

		12										113		125		121		112		127		118		115		117		116		141		118.4		122.6										12		121		112

		14										135														141		129		139		132		140										16		113		121

		16										133		121		113		121		125		143		122		123		116		129		121.8		127.4

		Computed Dif																														SD Mus		SD NonMus		SE mus		SE non mus

		0-2		0		39		0		0		19		146		159		135		173		164		127		11		33		33		71.7021617526		70.3967328787		32.0661815625		31.4823760221

		0-4		0		84		0		0		25		23		44		8		36		48		4		27		46		55		17.2046505341		19.1494125236		7.6941536247		8.5638776264

		0-8		0		188		0		0		42		29		45		11		50		52		18		39		64		58		16.7092788594		18.7536663082		7.4726166769		8.3868945385

		0-16		0		188		0		0		31		25		46		14		48		21		5		37		70		51		24.0104144071		14.587666023		10.7377837564		6.5238025721

		Hi-Low		0		84		0		0		51		29		46		23		50		52		18		43		70		58		18.6815416923		14.8492424049		8.3546394297		6.6407830864

				0-2		0-4		0-8		0-16		Hi-Low

		Avg Dif Mus		102.2		31		43.8		40		47																												Time		Music		No Music

		Avg Dif Non		97.8		32.2		37.8		29.6		41																												0		161.8		157

																		3		4		5		6		7				Anova p=.1										4		130.8		124.8

																0-4 mus		25		44		36		4		46				0-4										8		118		119.2

				Time interval		0-4		0-8		0-16		Hi-Low				0-4 non		23		8		48		27		55				0.9195497865										12		118.4		122.6

				Music		31		43.8		40		47				0-8 mus		42		45		50		18		64														16		121.8		127.4

				No Music		32.2		37.8		29.6		41				0-8 non		29		11		52		39		58				0.6077631239

		SD		Music		17.2046505341		16.7092788594		ERROR:#REF!						0-16 mus		31		46		48		5		70

		SD		No Music												0-16 non		25		14		21		37		51				0.4318115698

																Hi-Low Mus		51		46		50		18		70

																Hi-Low Non		29		23		52		42		58				0.5770151763

																HL% Mus		31.1		28.9		31.7		14.2		31.6

																HL% Non		20		17		31.7		26.9		32.2				0.6810701193

																0-16 % Mus		18.9		28.9		27.7		3.9		37.6

																0-16 % Non		17.1		10.4		12.8		23.1		28.3				0.4645093123

												3				4				5				6				7

												m		n

										Hi-Low		51		29		46		23		50		52		18		43		70		58

										0		164		146		159		135		173		164		127		160		186		180

										HL % decrease		31.0975609756		19.8630136986		28.9308176101		17.037037037		28.901734104		31.7073170732		14.1732283465		26.875		37.6344086022		32.2222222222

										0-16		31		25		46		14		48		21		5		37		70		51

										0-16 % decrease		18.9024390244		17.1232876712		28.9308176101		10.3703703704		27.7456647399		12.8048780488		3.937007874		23.125		37.6344086022		28.3333333333

																																				Music		No Music

																																		0		164		146

																																		4		139		123

																																		8		122		117

																																		12		113		125

																																		16		133		121



Post-Exercise Recovery of SBP



Music	0	4	8	12	16	161.80000000000001	130.80000000000001	118	118.4	121.8	No Music	0	4	8	12	16	157	124.8	119.2	122.6	127.4	Time (min)





Mean SBP (mmHg)











Mean Decrease in SBP



Music	7.6941536246685374	7.4726166769077587	10.737783756436894	8.3546394296821695	7.6941536246685374	7.4726166769077587	10.737783756436894	8.3546394296821695	0-4	0-8	0-16	Hi-Low	31	43.8	40	47	No Music	8.5638776264026557	8.386894538504702	6.5238025721200357	6.6407830863535962	8.5638776264026557	8.386894538504702	6.5238025721200357	6.6407830863535962	0-4	0-8	0-16	Hi-Low	32.200000000000003	37.799999999999997	29.6	41	Time Interval (min)





SBP (mmHg)









Subject 4



Music	0	4	8	12	16	159	115	114	121	113	No Music	0	4	8	12	16	135	127	124	112	121	





Subject 7



0	2	4	6	8	10	12	14	16	186	153	140	144	122	134	116	129	116	0	2	4	6	8	10	12	14	16	180	147	125	128	122	125	141	139	129	







Music	0	4	8	12	16	164	139	122	113	133	No Music	0	4	8	12	16	146	123	117	125	121	









Sheet8

						0		164		146		159		135		173		164		127		160		186		180		161.8		157

						2		145														149		153		147		149		148
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DBP

		Subject		1				2				3				4				5				6				7				AVG

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		MUS		NO MUS

		Rest				61						75		78		77		78		83		86		68		81		87		96		78		83.8

		0				135						92		102		72		71		79		90		44		87		134		103		84.2		90.6

		2				122						84														73		92		104		88		88.5

		4				81						85		78		75		77		78		85		59		53		100		80		79.4		74.6

		6										71														69		99		92		85		80.5

		8										71		8		72		75		89		88		72		83		93		90		79.4		68.8

		10										77														93		93		93		85		93

		12										68		74		70		77		81		73		72		85		91		96		76.4		81

		14										80														86		95		94		87.5		90

		16										81		80		77		76		79		82		71		79		83		95		78.2		82.4

		Computed Dif																														SD Mus		SD No Mus		SE Mus		SE no mus

		0-2		0		13		0		0		8		102		72		71		79		90		44		14		42		-1		28.2134719593		46.116157689		12.6174482365		20.6237726908

		0-4		0		54		0		0		7		24		-3		-6		1		5		-15		34		34		23		18.1989010657		16.1400123916		8.1387959798		7.218032973

		0-8		0		135		0		0		21		94		0		-4		-10		2		-28		4		41		13		26.8830801807		40.8191131702		12.0224789457		18.254862366

		0-16		0		135		0		0		11		22		-5		-5		0		8		-27		8		51		8		28.7054001888		9.5498691091		12.8374452287		4.2708313008

		Hi-Low		0		54		0		0		24		94		7		6		11		17		28		40		51		24		17.3407035613		34.5861243854		7.7549983881		15.4673850408

				0-2		0-4		0-8		0-16		Hi-Low

		Music		49		4.8		4.8		6		24.2

		No Music		55.2		16		21.8		8.2		36.2



Post-Exercise Recovery of DBP



Music	12.617448236470004	8.1387959797503218	12.022478945708325	12.837445228704969	7.754998388136519	12.617448236470004	8.1387959797503218	12.022478945708325	12.837445228704969	7.754998388136519	0-2	0-4	0-8	0-16	Hi-Low	49	4.8	4.8	6	24.2	No Music	20.623772690756653	7.2180329730474355	18.254862365956093	4.2708313008125245	15.467385040788246	1	0-2	0-4	0-8	0-16	Hi-Low	55.2	16	21.8	8.1999999999999993	36.200000000000003	Time Interval (min)





Mean Decrease in DPB (mmHg)









Post-Exercise Recovery of DBP



MUSIC	0	2	4	6	8	10	12	14	16	84.2	88	79.400000000000006	85	79.400000000000006	85	76.400000000000006	87.5	78.2	NO Music	0	2	4	6	8	10	12	14	16	90.6	88.5	74.599999999999994	80.5	68.8	93	81	90	82.4	Time (min)





Mean DPB (mmHg)











RPF

		Subject		1				2				3				4				5				6				7				avg

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		musc		no

		Rest		0		0		0		4		2		3		3		0		5		6		2		5		0		0		1.7142857143		2.5714285714

		0		7		8		4		6.5		6		6		7		6		7		4		6		5		5		8		6		6.2142857143

		2		4		5		4		5		5		6		5		3		6		5		3		3		4		5		4.4285714286		4.5714285714

		4		2		4		2		5		5		3		5		2		5		6		3		3		2		1		3.4285714286		3.4285714286

		6		1		3		2		5		4		3		4		1		5		6		3		3		1		1		2.8571428571		3.1428571429

		8		1		2		1		3		4		2		4		1		5		6		3		3		0		0		2.5714285714		2.4285714286

		10		0		2		1		3		3		2		4		1		5		6		2		3		0		0		2.1428571429		2.4285714286

		12		0		1		1		3		3		2		4		1		5		6		2		3		0		0		2.1428571429		2.2857142857

		14		0		1		1		3		2		1		3		1		5		6		2		3		0		0		1.8571428571		2.1428571429

		16		0		0		1		3		2		1		3		1		5		6		2		3		0		0		1.8571428571		2

		Computed Dif																														SD Mus		SD no		SE Mus		SE no

		0-2		3		3		0		1.5		1		0		2		3		1		-1		3		2		1		3		1.133893419		1.5998511836		0.4285714286		0.6046869095

		0-4		5		4		2		1.5		1		3		2		4		2		-2		3		2		3		7		1.2724180206		2.7667240384		0.4809288066		1.0457233931

		0-8		6		6		3		3.5		2		4		3		5		2		-2		3		2		5		8		1.511857892		3.1866537159		0.5714285714		1.2044418924

		0-16		7		8		3		3.5		4		5		4		5		2		-2		4		2		5		8		1.5735915849		3.5101892501		0.5947617141		1.3267268301

		Hi-Low		7		8		3		3.5		4		5		4		5		2		2		4		2		5		8		1.5735915849		2.5142451295		0.5947617141		0.9502953354

				0-2		0-4		0-8		0-16		Hi-Low										*

		Music		1.5714285714		2.5714285714		3.4285714286		4.1428571429		4.1428571429

		No Music		1.6428571429		2.7857142857		3.7857142857		4.2142857143		4.7857142857

																		Time		Music		No Music

																		0		6		6.2142857143

																		2		4.4285714286		4.5714285714

																		4		3.4285714286		3.4285714286

																		6		2.8571428571		3.1428571429

																		8		2.5714285714		2.4285714286

																		10		2.1428571429		2.4285714286

																		12		2.1428571429		2.2857142857

																		14		1.8571428571		2.1428571429

																		16		1.8571428571		2



Post-Exercise Recovery and RPF



Music	0.42857142857142855	0.48092880658867038	0.57142857142857129	0.5947617141331808	0.5947617141331808	0.42857142857142855	0.48092880658867038	0.57142857142857129	0.5947617141331808	0.5947617141331808	0-2	0-4	0-8	0-16	Hi-Low	1.5714285714285714	2.5714285714285716	3.4285714285714284	4.1428571428571432	4.1428571428571432	No Music	0.42857142857142855	0.48092880658867038	0.57142857142857129	0.5947617141331808	0.5947617141331808	0.60468690948572834	1.0457233931427499	1.2044418923754037	1.3267268300719077	0.95029533540357625	0-2	0-4	0-8	0-16	Hi-Low	1.6428571428571428	2.7857142857142856	3.7857142857142856	4.2142857142857144	4.7857142857142856	Time Interval (min)





Mean Decrease in RFP 









RPF During Exercise Recovery



Music	0	2	4	6	8	10	12	14	16	6	4.4285714285714288	3.4285714285714284	2.8571428571428572	2.5714285714285716	2.1428571428571428	2.1428571428571428	1.8571428571428572	1.8571428571428572	No Music	0	2	4	6	8	10	12	14	16	6.2142857142857144	4.5714285714285712	3.4285714285714284	3.1428571428571428	2.4285714285714284	2.4285714285714284	2.2857142857142856	2.1428571428571428	2	Time (min)





Mean RPF











RPP

		Subject		1				2				3				4				5				6				7

		Time		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		Music		No Music		mean mus		mean no 

		Rest		0		0		0		4		0		2		5		0		3		6		2		2		0		0		1.4285714286		2

		0		4		6		2		4		5		4		6		2		5		4		4		5		5		3		4.4285714286		4

		2		2		2		2		3		4		4		5		1		4		5		3		3		4		2		3.4285714286		2.8571428571

		4		1		1		1		3		3		2		5		1		2		6		3		3		2		1		2.4285714286		2.4285714286

		6		1		1		1		3		3		2		5		1		2		6		2		3		1		0		2.1428571429		2.2857142857

		8		0		1		1		4		2		1		5		1		2		6		2		3		0		0		1.7142857143		2.2857142857

		10		0		0		1		4		0		1		5		1		2		6		2		3		0		0		1.4285714286		2.1428571429

		12		0		0		1		4		0		1		5		1		2		6		2		3		0		0		1.4285714286		2.1428571429

		14		0		0		1		4		0		1		5		1		2		6		2		3		0		0		1.4285714286		2.1428571429

		16		0		0		1		4		0		0		5		1		2		6		2		3		0		0		1.4285714286		2

		Computed Dif																														SD Mus		SD no mus		SE mus		SE no mus

		0-2		2		4		0		1		1		0		1		1		1		-1		1		2		1		1		0.5773502692		1.5735915849		0.2182178902		0.5947617141

		0-4		3		5		1		1		2		2		1		1		3		-2		1		2		3		2		1		2.070196678		0.377964473		0.7824607964

		0-8		4		5		1		0		3		3		1		1		3		-2		2		2		5		3		1.4960264831		2.2886885411		0.5654448613		0.8650429583

		0-16		4		6		1		0		5		4		1		1		3		-2		2		2		5		3		1.7320508076		2.6457513111		0.6546536707		1

		Hi-Low		4		6		1		1		5		4		1		1		3		2		2		2		5		3		1.7320508076		1.7994708217		0.6546536707		0.6801360408

				0-2		0-4		0-8		0-16		Hi-Low

		Music		1		2		2.7142857143		3		3

		No Music		1.1428571429		1.5714285714		1.7142857143		2		2.7142857143

																														Time		Music		No Music

																														0		4.4285714286		4

																														2		3.4285714286		2.8571428571

																														4		2.4285714286		2.4285714286

																														6		2.1428571429		2.2857142857

																														8		1.7142857143		2.2857142857

																														10		1.4285714286		2.1428571429

																														12		1.4285714286		2.1428571429

																														14		1.4285714286		2.1428571429

																														16		1.4285714286		2



Post-Exercise Recovery and RPP



Music	0.21821789023599236	0.3779644730092272	0.56544486128751992	0.65465367070797709	0.65465367070797709	0.21821789023599236	0.3779644730092272	0.56544486128751992	0.65465367070797709	0.65465367070797709	0-2	0-4	0-8	0-16	Hi-Low	1	2	2.7142857142857144	3	3	No Music	0.5947617141331808	0.78246079643595157	0.86504295831356903	1	0.68013604081360479	0.5947617141331808	0.78246079643595157	0.86504295831356903	1	0.68013604081360479	0-2	0-4	0-8	0-16	Hi-Low	1.1428571428571428	1.5714285714285714	1.7142857142857142	2	2.7142857142857144	Time Interval (min)





Mean Decrease in RPP









Post-Execise Recovery and Pain



Music	0	2	4	6	8	10	12	14	16	4.4285714285714288	3.4285714285714284	2.4285714285714284	2.1428571428571428	1.7142857142857142	1.4285714285714286	1.4285714285714286	1.4285714285714286	1.4285714285714286	No Music	0	2	4	6	8	10	12	14	16	4	2.8571428571428572	2.4285714285714284	2.2857142857142856	2.2857142857142856	2.1428571428571428	2.1428571428571428	2.1428571428571428	2	Time (min)





Mean RPF
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SYSTOLIC BLOOD PRESSURE
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RATINGS OF PERCEIVED FATIGUE
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RATINGS OF PERCEIVED PAIN

0
0.5

1
1.5

2
2.5

3
3.5

4

0-2 0-4 0-8 0-16 Hi-Low

M
ea

n 
De

cr
ea

se
 in

 R
PP

Time Interval (min)

Post-Exercise Recovery and RPP

Music

No Music

0

1

2

3

4

5

0 5 10 15 20

M
ea

n 
RP

F

Time (min)

Post-Exercise Recovery and Pain

Music

No Music



EXPLANATIONS

• Experimental Control
• Motivation of subjects
• Temperature
• Speed
• Music Selection

• Physiological
• HR varies with age, temp, caffeine, 

emotions
• Duration/Intensity of Test

• Subject Variability
• Different amounts of exercise

• PA and on test day
• May have been more focused on 

pain when rating it than during 
interim time

• Music may have made sleepy or 
“less energetic”

• Limitations
• Sample Size
• Equipment Sensitivity



LOOKING TO THE FUTURE

• I will incorporate music into practice by:
• Using music in treatment of pain, anxiety, and 

cognitive disorders
• Using pre/intra/post-operatively

• Made my own Emergency Surgery Playlist
• Continuing to play

• Musicianship and laparoscopic technique
• Continued Research

• Music and the immune system
• Using Music to connect with patients

• Experience has been invaluable!



THANKS!
Dr. Dudenbostel

Dr. Symons
Dr. Mariz

Dr. Moore
Dr. Yamamoto
Prof. Lapsansky

All Advisors
Parents

All Subjects!!!!

• Without advisement and help, my 
project would have never been 
possible.

• A special thanks to Adam’s Honors 
Scholarship and an Honors 
Department Tuition Waiver!
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