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The first part of the report concerned the National Electronic Injury Surveillance System (NEISS) report on horse related admissions to hospital emergency rooms for 2007 and comparison with the previous ten years.  This report will look at information available in the reports relating to head and neck injuries.

The 2007 report gave head injuries second in frequency (15%) after lower trunk (19.6%).  When the area of the body injured is collapsed, HEAD (head, eye, ear, mouth, face and dental) was third in frequency (19.1%) after trunk (33.3%) and upper extremity (28.5%). Concussion was seen in 4.6% of those with horse related injuries.
HEAD INJURIES

Table 1

	Year
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	1997-2001
	2002-2006
	2007

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Head 
	6425
	8941
	8868
	11040
	11426
	8905
	9852
	10766
	10441
	9260
	46699
	49224
	11759

	Known
	58488
	64606
	72764
	79095
	79347
	70163
	71472
	75683
	73316
	70705
	354300
	361340
	78527

	%Head
	11.0%
	13.8%
	12.2%
	14.0%
	14.4%
	12.7%
	13.8%
	14.2%
	14.2%
	13.1%
	13.2%
	13.6%
	15%



NEISS lists body parts with head one of the parts.  This definition is limited to the brain and scalp.  The percent has changed very little from 13.2% in 1997 to 2001 and 13.6% in 2002-2006.  This percent increased to 15% in 2007.  (Table 1)
Table 2
	AREA
	1997
	1998
	1999
	2000
	2001
	Total
	2002
	2003
	2004
	2005
	2006
	Total
	2007

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Head
	9632
	13375
	13944
	15188
	15694
	67834
	12207
	13250
	14218
	14799
	11717
	66190
	14921

	%Head
	16.5%
	20.7%
	19.2%
	19.3%
	19.8%
	19.2%
	17.4%
	18.5%
	18.8%
	20.2%
	16.6%
	18.3%
	19.1%



When the appendages to the head are added (eyeball, ear, face, mouth, dental), we have a different set of figures.  However, the percents have decreased (from 19.2% to 18.3%) with minimal change and 2007 percent has increased to 19.1%.  A break down of the parts of the head is in Table 3.
Table 3
	AREA
	1997
	1998
	1999
	2000
	2001
	Total
	%
	2002
	2003
	2004
	2005
	2006
	Total
	 %
	2007
	 %

	INJURIES
	
	
	
	
	
	
	
	
	
	
	
	
	 
	
	

	Head
	6425
	8941
	8868
	11040
	11426
	46699
	68.8%
	8905
	9852
	10766
	10441
	9260
	49224
	74.4%
	11759
	78.8%

	Face
	2283
	3209
	4208
	3132
	3629
	16461
	24.3%
	2542
	2520
	2823
	3644
	1930
	13458
	20.3%
	2744
	18.4%

	Eyeball
	267
	537
	507
	17
	55
	1383
	2.0%
	98
	279
	226
	152
	218
	974
	1.5%
	156
	1.0%

	Mouth
	547
	623
	227
	931
	290
	2617
	3.9%
	494
	497
	404
	495
	177
	2066
	3.1%
	247
	1.7%

	Ear
	111
	66
	135
	68
	294
	674
	1.0%
	168
	101
	0
	67
	133
	468
	0.7%
	15
	0.1%

	Total
	9632
	13375
	13944
	15188
	15694
	67834
	
	12207
	13250
	14218
	14799
	11717
	66190
	
	14921
	


When the parts of the head are considered, “head” (brain and cranium) is the most frequent site for injury.  This has increased from 1997-2001 when the percent was 68.8% to 2002-2006 when the percent was 74.4%. In 2007 the percent increased further to 78.8%. Face is the second most injured part, but this has decreased from 1997-2001 (24.3%) to 2002-2006 (20.3%) and in 2007 the most recent year to 18.4%.  Eyeball, mouth, and ear have similarly decreased in the same time period.
CONCUSSION

Table 4
	HEAD Dx
	1997
	1998
	1999
	2000
	2001
	Total
	 %
	2002
	2003
	2004
	2005
	2006
	Total
	 %
	2007
	%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Concussion
	2070
	2860
	2531
	3857
	2998
	14316
	30.8%
	2847
	3487
	3692
	3330
	3179
	16535
	33.6%
	3637
	30.9%

	Cont/Abrs
	828
	1343
	1199
	1782
	1188
	6340
	13.6%
	1430
	846
	1421
	1297
	1286
	6280
	12.8%
	1077
	9.2%

	Fx
	253
	223
	303
	159
	163
	1101
	2.4%
	24
	525
	262
	253
	308
	1372
	2.8%
	349
	3.0%

	Hematoma
	67
	360
	121
	156
	299
	1003
	2.2%
	89
	224
	147
	83
	22
	565
	1.1%
	0
	0.0%

	Laceration
	822
	1296
	1251
	934
	1568
	5871
	12.6%
	745
	744
	740
	713
	903
	3845
	7.8%
	1106
	9.4%

	Internal Injury
	2135
	2499
	3079
	3799
	4922
	16434
	35.3%
	3480
	3795
	4357
	4584
	3456
	19672
	40.0%
	5359
	45.6%

	Hemorrhage
	88
	0
	54
	87
	40
	269
	0.6%
	75
	0
	0
	0
	15
	90
	0.2%
	147
	1.3%

	Other
	94
	285
	263
	195
	231
	1068
	2.3%
	214
	231
	76
	181
	86
	788
	1.6%
	85
	0.7%

	Total
	6356
	8941
	8868
	10971
	11409
	46545
	
	8905
	9852
	10766
	10441
	9260
	49224
	 
	11759
	


There were 154 unknown injuries in 1997-2001.  They are included in the totals.

Of those admissions with head injuries, internal head injury was highest at 35.3% in 1997-2001 increasing in 2002 to 2006 to 40% and again increasing in 2007 to 45.6%.  (Table 4)  No definition of internal head injury was given, but the diagnosis might have been from magnetic resonance imaging (MRI), computer tomography (CT) or other diagnostic procedure.  Concussion was the second highest percent at 30.8% in 1997-2001 and 33.6% in 2002-2006.  In 2007 percent is 30.9%.  Again no exact diagnosis of concussion was given, but it might be assumed to be altered consciousness with out evidence of internal injury.

Contusion/abrasion was third in frequency with laceration fourth.    Both have decreased from 1997-2001 to 2002-2006.  Lacerations have increased and contusion and abrasion decreased in 2007.  Fracture was a distant fourth being 2.4% in the first five year period and 2.8% in the second five years with an slight increase in 2007.  Hematoma and hemorrhage percents are small, and could have been external to the skull.
AGE 
Table 5
Admissions to Emergency Room with head injury diagnosis

	Age
	1997
	1998
	1999
	2000
	2001
	97-01
	Percent
	2002
	2003
	2004
	2005
	2006
	02-06
	Percent
	2007
	Percent

	0-4
	325
	422
	193
	266
	418
	1624
	3.5%
	240
	506
	202
	182
	333
	1463
	3.0%
	219
	1.9%

	5-14
	1998
	2365
	2196
	2765
	2419
	11743
	25.1%
	1837
	2227
	2848
	2497
	2519
	11928
	24.2%
	2987
	25.4%

	15-24
	923
	1712
	1390
	1790
	2141
	7956
	17.0%
	1600
	1664
	2540
	2455
	1947
	10206
	20.7%
	1950
	16.6%

	25-44
	1709
	2890
	2940
	3670
	3588
	14797
	31.7%
	2756
	3312
	2939
	2856
	2169
	14032
	28.5%
	3512
	29.9%

	45-64
	1312
	1466
	1828
	2448
	2672
	9726
	20.8%
	2261
	1985
	2049
	2209
	1854
	10358
	21.0%
	2679
	22.8%

	65+
	158
	85
	322
	101
	189
	855
	1.8%
	211
	157
	188
	243
	437
	1236
	2.5%
	413
	3.5%

	Total
	6425
	8941
	8868
	11040
	11426
	46700
	
	8905
	9852
	10766
	10441
	9260
	49224
	
	11759
	



 The younger child’s head mass is proportionally larger that that of the adult and the neck muscles are less strong than the adult, making the age range in the hospital emergency room admissions of interest.


The ages of 0-4 years was 3.5% in 1997-2001 which decreased to 3% in 2002-2006, but decreased substantially in 2007 to 1.9%.  The ages 5-14 years had a slight increase in 2002-2006 over the previous five years, but had decreased in 2007.  The ages 25-44 years decreased in 2002-2006 over 1997-2001 but increased in 2007.  In the ages 45-64 years there is a trend of increase in 2002-2006 over 1997-2001 and again an increase in 2007.  The marked trend has been in the years 65 and over in which every time period has seen an increase (1.8%, 2.5%, 3.5%).
Table 6
Age of all emergency room admissions

For horse related injuries

	YEAR
	1997
	1998
	1999
	2000
	2001
	97-01
	%97-01
	2001
	2002
	2002
	2004
	2005
	2006
	02-06
	%02-06
	2007
	%2007

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0-4
	1222
	964
	659
	910
	1322
	5077
	1.4%
	1322
	1177
	1208
	906
	918
	960
	6491
	1.5%
	1109
	1.4%

	5-14
	12105
	13097
	14133
	15624
	14195
	69154
	19.5%
	14195
	12229
	13538
	16353
	14884
	15402
	86601
	19.5%
	15103
	19.2%

	15-24
	10385
	9891
	12349
	13617
	13463
	59705
	16.8%
	13463
	14650
	12592
	14333
	13833
	14534
	83405
	18.8%
	14832
	18.9%

	25-44
	21416
	27950
	31054
	29739
	30112
	140271
	39.5%
	30112
	25156
	26785
	24717
	23761
	20306
	150836
	34.0%
	22444
	28.6%

	45-64
	12025
	11519
	12971
	17059
	18204
	71778
	20.2%
	18204
	16145
	16078
	18135
	18536
	16713
	103811
	23.4%
	22117
	28.2%

	65-up
	1486
	1271
	1549
	2146
	2371
	8823
	2.5%
	2371
	1331
	1572
	1927
	1760
	3000
	11961
	2.7%
	2921
	3.7%

	Total
	58710
	64692
	72782
	79094
	79745
	355023
	
	79667
	70688
	71773
	76387
	73759
	70914
	443188
	
	78527
	


There were fewer than .01% unknowns.  They are included in totals
Table 7
Comparing horse related admissions and head injury in the age groups

	YEAR
	1997-2001
	2002-2006
	2007
	

	Age years
	Admission%
	Head injury%
	Admission%
	Head injury%
	Admission%
	Head injury%

	0-4
	1.4%
	3.5%
	1.5%
	3.0%
	1.4%
	1.9%

	5-14
	19.5%
	25.1%
	19.5%
	24.2%
	19.2%
	25.4%

	15-24
	16.8%
	17.0%
	18.8%
	20.7%
	18.9%
	16.6%

	25-44
	39.5%
	31.7%
	34.0%
	28.5%
	28.6%
	29.9%

	45-64
	20.2%
	20.8%
	23.4%
	21.0%
	28.2%
	22.8%

	65+
	2.5%
	1.8%
	2.7%
	2.5%
	3.7%
	3.5%


The above table compares the admission percent and the head injury percent at different age ranges.  In the age group 0-4 in the years 1997-2001 the admission percent of horse related injuries was 1.4%, but the head injury percent in these children in those years was 3.5% which is high.  In 2002-2006 the admission percent was 1.5% of the age range 0-4 years and the head injury percent was 3.0% which is decreased but still showing a high range.  In 2007 the admission for this age was 1.4% but the head injury had decreased further to 1.9%.  The percent of the head injury has decreased where the percent of the admissions has not changed in these time segments.
In the age group 5-14 years the admission percent was 19.5% for 10 years 1997-2006 but fell slightly in 2007 to 19.2%.  The head injury percent between 1997-2001- and 2002-2006 decreased slightly but was up a small amount in 2007. The 15-24 years ago group had lower percent for both admissions and head injuries but they varied only slightly between the time periods.

The adult 25-44 years had a beginning admission percent of 39.5% in 1997-2002 with a lower head injury percent of 31.7%.  In the years 2002-2006 the admission percent had fallen to 34% and the head injury percent had fallen to 28.5%.  In 2007 the admission percent had increased to 28.6% and the head injury percent to 29.9%.

In the 45-64 year old adult in 1997-2001 had an admission percent of 20.2% with a higher head injury percent of 20.8%.  In 2002-2006 the admission percent had increased to 23.4% and the head injury percent was lower at 21%.  In 2007 the admission percent had increased to 28.2% but the head injury percent had increased a lesser amount to 22.8%.
In 1997-2001 the person 65 years and above, the admission percent was 2.5% with a considerable lower head injury percent of 1.8%.  In the years 2002-2006 the admission percent had increased slightly to 2.7% but the head injury percent had increased proportionally more to 2.5%.  The year 2007 shows both the admission and the head injury percent had increased markedly to 3.7% and 3.5%.
Table 8
Disposition of horse related injury patients with head injury diagnosis

	Year
	1997
	1998
	1999
	2000
	2001
	Total
	Percent
	2002
	2003
	2004
	2005
	2006
	Total
	Percent
	2007
	Percent

	Disposition
	
	
	
	
	
	97-01
	97-01
	
	
	
	
	
	02-06
	02-06
	
	2007

	Treated released
	1798
	2287
	1698
	3451
	2588
	11822
	82.6%
	2387
	3211
	3052
	2890
	2594
	14134
	85.5%
	3329
	91.5%

	Transferred
	66
	202
	402
	0
	67
	737
	5.1%
	152
	178
	140
	76
	0
	546
	3.3%
	0
	0.0%

	Hospitalized
	206
	372
	431
	407
	210
	1626
	11.4%
	158
	98
	473
	349
	442
	1520
	9.2%
	144
	4.0%

	Observed
	0
	0
	0
	0
	134
	134
	0.9%
	150
	0
	22
	16
	143
	331
	2.0%
	164
	4.5%

	Total
	2070
	2860
	2531
	3857
	2998
	14316
	
	2847
	3487
	3692
	3330
	3179
	16531
	
	3637
	

	Total Admissions
	58710
	64692
	72782
	79095
	79745
	355024
	4.0%
	70163
	71472
	75683
	73316
	70705
	361340
	4.6%
	78527
	


There were 6 unknowns.  There are included in the totals.
Of the hospital emergency room admissions in 1997-2001 for horse related injuries 82.6% were treated and released compared to 85.5% in 2002-2006 and 91.5% in 2007.  Hospitalized admissions were 11.4% in 1997-2001 which had decreased to 9.2% in the years 2002-2006 and to 4% in 2007.  The next most frequent treatment was transferred for further evaluation or treatment which was 5.1% in 1997-2001 decreasing to 3.3% in 2002-2006 and none in 2007. Of greater contrast are the NEISS figures of 1979-1982 the first years NEISS horse related injuries were available.  (Table 9)
Table 9
Disposition of horse related injury emergency rooms admissions with head injury diagnosis

1979-1982

	
	1979
	1980
	1981
	1982
	Total
	Percent
	%Concussion

	Treated released
	552
	1381
	738
	952
	3623
	58.8%
	

	Transferred/hosp
	75
	129
	0
	0
	204
	3.3%
	

	Hospitalized
	448
	386
	750
	746
	2330
	37.8%
	

	Total
	1076
	1896
	1488
	1697
	6157
	
	3.7%

	Total Admissions
	29360
	42644
	50501
	44620
	167125
	
	


In 1979-1982 horse related injuries with a diagnosis of head injury, 58.5% were treated and released, but 37.8% were hospitalized and 3.3% were transferred for admission to another hospital. Since that date, the diagnosis of head injury is better understood as is the treatment.  The percent of head injury diagnosis in patients with horse related injuries has increased from 3.7% in 1979-1982 to 4.6% in both 2002-2006 and 2007. 
DISCUSSION

NEISS figures tell us what has occurred, but does not tell us why. We need to determine what these figures mean and if indicated make recommendations to increase the safety of the sport.
Head injury


When head is limited to the cranium, the percent has increased during the time period under consideration.  Several reasons may give this percent increase.

1. Head injury is better defined, and what in the past might have been dismissed is now diagnosed as head injury.

2.   Increased protective headgear has lowered all injuries but with a greater decrease in head injuries of those wearing it
, giving those who do not wear protective headgear increased admission to the emergency rooms with their increased percent of head injuries.  The argument is that: 

1. Wearing protective headgear reduces head injuries in the horse activities.

2.  The figures of the American Horse Council and the State Extension Horse Specialist report an increase in the number of horses and the number of participants in horse activities.

3. If we accept #2, that there has been an increase in horses and horse activities, we would expect an increase in horse related injuries.

4. If we accept #1 that those wearing protective headgear reduces horse related head injuries.

5. Then of those who are admitted, a greater number would have head injuries.

When considering the entire head with eyeball, ear, face, mouth, dental included, minimal change was seen except for the year of 2007 that saw an increase.  To understand these figures, table 3 gives insight.  The head cranium injuries have increased in all three time periods. If those injured were the horse persons not wearing headgear, and the diagnosis of brain injury is increasingly precise, it is not the entire head where injury is occurring. As the other four areas are decreased, it is the brain injury that is occurring and being recognized.  Those who are wearing protective helmets may not be appearing in the emergency rooms and those that are not have increased in number.  Emergency rooms have not recorded if the person was wearing headgear.  This information would be of great assistance in evaluating these figures.
If an increasing number in the horse community are wearing protective headgear, these figures suggests that the increase in head injuries may be the result of better diagnosis of concussion and internal injuries of the head.

NECK INJURIES

The next two tables consider neck injuries.  Proponents of headgear have never claimed wearing headgear decreases neck injuries.  Does it increase neck injuries especially as it has been suggested that protective headgear increases cervical fracture and spinal cord injuries?
Table 10

	AREA
	1997
	1998
	1999
	2000
	2001
	Total
	2002
	2003
	2004
	2005
	2006
	Total
	2007

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Neck
	1554
	1848
	1346
	2612
	2488
	9848
	2331
	2051
	2853
	2840
	2124
	12200
	2013

	%neck injuries
	2.7%
	2.9%
	1.8%
	3.3%
	3.1%
	2.8%
	3.3%
	2.9%
	3.8%
	3.9%
	3.0%
	3.4%
	2.6%

	TOTAL INJURIES
	58488
	64606
	72764
	78883
	79347
	354088
	70163
	71472
	75683
	73316
	70705
	361340
	78279


Table 11
Diagnosis type of injury occurring in the neck area

	AREA
	1997
	1998
	1999
	2000
	2001
	Total
	%
	2002
	2003
	2004
	2005
	2006
	Total
	 %
	2007
	 %

	NECK
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Contus/Abras
	101
	143
	174
	113
	376
	907
	9.2%
	82
	50
	76
	74
	22
	304
	2.5%
	120
	6.0%

	Fracture
	134
	161
	0
	156
	17
	468
	4.8%
	294
	68
	87
	412
	391
	1252
	10.3%
	162
	8.0%

	Laceration
	0
	0
	0
	0
	0
	0
	0.0%
	16
	0
	0
	0
	0
	16
	0.1%
	
	

	Internal Injury
	0
	0
	0
	0
	0
	0
	0.0%
	0
	17
	0
	0
	0
	17
	0.1%
	
	

	Strain/Sprain
	1141
	1458
	1034
	1967
	1990
	7590
	77.1%
	1794
	1883
	2521
	2273
	1467
	9938
	81.9%
	1615
	80.2%

	Other
	179
	86
	138
	307
	105
	815
	8.3%
	77
	33
	169
	81
	245
	605
	5.0%
	117
	5.8%

	Unknown
	0
	0
	0
	69
	0
	69
	
	68
	0
	0
	0
	0
	68
	
	0
	

	Total
	1554
	1848
	1346
	2612
	2488
	9848
	
	2331
	2051
	2853
	2840
	2124
	12199
	
	2013
	

	Known
	1554
	1848
	1346
	2543
	2488
	9779
	
	2263
	2051
	2853
	2840
	2124
	12131
	
	2013
	



In the five year period 1997-2001 the percent of neck injuries was 2.8 % with a high of 3.3% in 2000 and a low of 2.7% in 1997.  In the next five year period, the percent was 3.4% with a high of 3.9% in 2005 and a low of 2.9% in 2003.  This percent is slightly higher.  The last year, 2007, the percent decreased to 2.6%, lower than any year except 1999 in the ten years covered by this report.

If we consider the new diagnostic techniques looking at the fracture percent of neck injuries, fractures in the neck have increased from 4.8% in the years 1997-2001 to 10.3% in the latter five years 2002-2006.  The one year of 2007 saw the percent at 8%.  Much of this increase may be related to the increasing use of computed tomography/CT scans which are now showing small chip fractures of the cervical vertebrae that would not appear on x-ray.  Many of these fractures do not show clinical signs but may be treated with a cervical collar. These percents are based on small numbers so the estimates will have a good deal of variability.
New diagnostic procedures have made the diagnosis of head injuries more precise.  Head injuries have not increased as much as neck injuries even though protective helmets have reduced serious head injury. 


P. David Halstead
 explains neck injuries in this way: “Forces transmitted to the neck through a helmet, the logic goes, are actually the residual of some impact force.   We study this all the time in sports like hockey and football.  These refer to axial loading injuries.  In these injuries, the helmeted head stops and the torso keeps moving forward. If you have the lordosis minimized in the spine and the impact is near the crown of the helmet, then the neck is loaded typically to failure by the torso. It has been opined that better helmets could prevent this loading. The loading is not from the helmet end of the neck, but rather from the torso end.   Typically, the helmeted head stops in a few 10-12 milliseconds, then the head rebounds, meanwhile the torso keeps moving and the neck is being pushed by it.  As the head has stopped, without injury typically, and is rebounding, it is suddenly the neck's job to re-accelerate the 11 pound head to the speed of the incoming torso/neck.  
“Rudimentary physics will show the force to accelerate an 11 pound mass from 0 to even a very slow speed in 0 time are exponentially high, thus the neck fails. So there are no loads transmitted from the helmet. However if you wanted to prevent this, with a helmet that does not lock to the torso in some meaningful way, you might be able to do so with a helmet of about 36 inches of stand off. Then you could use the neck to slow the torso over that 36 inch distance and maybe (key word maybe) keep the loads below neck failure.   Of course this bigger helmet would induce all kinds of other issues. 

 “I have heard it opined that helmets either cause or exacerbate neck loading injuries.  Aside from very high speed crashes with race cars where the inertial load of the helmeted head is enough to rip it off of the spine, there is no evidence it has ever happened. In those high speed cases the load of the head alone is enough to result in the same event. Of course were helmets 3 feet thick, that might change, it might occur at very slow speeds.  As for the non axial loading fall off of a horse, bike, motorcycle, skateboard, snowboard, skis, etc, the head is not coupled to the helmet well enough to load the neck meaningfully. That assumes we keep the projections to a minimum and require them to either be flexible or break away, which is what we do.”
,

HEAD INJURY  
The two aspects of head injury, concussion and internal injury of the head, are based upon two different diagnostic criteria.  Internal injury recently has available magnetic resonance imaging (MRI) and computed tomography/CT scan. In addition to the above-mentioned imaging techniques, cerebral angiography, electroencephalography (EEG), transcranial Doppler ultrasound, and single photon emission computed tomography (SPECT) might be used to assist in the diagnosis.
Concussion is diagnosed when no physical signs of brain injury are found but the patient has mental alterations.  The diagnosis of concussion relies on brain activity changes. The ImPACT program uses a standard mental evaluation previous to injury where possible, immediately and in a time span afterwards for the classification of concussion.
  

RECOMMENDATIONS

1. All riders should wear ASTM/SEI fitted and secured protective head gear when preparing to mount and when mounted.  Other activities with horses may require protective helmets; veterinary care, farrier work, breeding, and longeing.
2. Emergency rooms should be equipped to make definitive neurological examination and have access to the necessary procedures for possible neurological injury of the patient who has been in a horse related accident.

3. Emergency department should record the events of the accident, if the patient was wearing a protective helmet, the helmet type if available and if the helmet was lost from the head. They should instruct the patient/family/caregiver to keep the helmet for return to the manufacturer for evaluation.

4. Emergency departments should give clear written instructions to the patient’s family or caregiver with instructions for return to the primary caregiver or to the neurological consultant for follow up.  These instructions must include follow up evaluations before the patient returns to equestrian activities (returns to play). 
1 United States Pony Club Incident studies





 2 P. David Halstead: The National Operating Committee on Standards in Athletic Equipment (NOCSAE), American Society for Testing and Materials (ASTM)


� Albert H. Burstein, MD, PH. D. Orthopedic Research Society


� Joseph Torg, MD Clinical Professor, Temple University School of Medicine, Department of Orthopaedics


� http://www.impacttest.com/contact.php





