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In tro duc tion

The Na tional Ani mal Health Moni tor ing Sys tem’s (NAHMS) Equine ’98 Study was de signed to
pro vide both par tici pants and the in dus try with in for ma tion on the na tion’s equine popu la tion for
edu ca tion and re search. NAHMS is spon sored by the USDA:APHIS:Vet eri nary Serv ices (VS). 

NAHMS de vel oped study ob jec tives by ex plor ing ex ist ing lit era ture and con tact ing in dus try mem bers 
about their in for ma tional needs and pri ori ties. The ob jec tives are listed in side the back cover of this
re port. 

The US DA’s Na tional Ag ri cul tural Sta tis tics Serv ice (NASS) col labo rated with VS to se lect a
statistically- valid sam ple such that
in fer ences can be made for all places
with equids and for all equids in the 28 
states.  The sam ple pro vided 2,904
par tici pat ing op era tions from 28 states
for Equine ‘98 (see map at right and
Sec tion II for fur ther details). The
28- state tar get popu la tion rep re sented
78.2 per cent of U.S. horses and po nies
and 78.0 per cent of farms with horses
and po nies (see Appendix II). 

Parts I and II: Base line Ref er ence of
1998 Equine Health and Man age ment  
are the first in a se ries of re leases
docu ment ing Equine ‘98 Study re sults.
NASS enu mera tors col lected data for
these re ports via a ques tion naire ad min is tered on-site from March 16, 1998, through April 10, 1998. 
In ven tory data from the 133 par tici pat ing race tracks were in cluded in this re port, ta bles A.1.a.
through A.2.c., but not in other Equine ‘98 estimates.

Re sults of the Equine ‘98, NAHMS’ first equine study and other NAHMS studies are ac ces si ble on
the World Wide Web at http://www.aphis.usda.gov/vs/ceah/cahm (menu choices: Na tional Ani mal
Health Moni tor ing Sys tem and Equine).  

For ques tions about this re port or ad di tional Equine ‘98 and NAHMS re sults, please con tact:

Cen ters for Epi de mi ol ogy and Ani mal Health
USDA:APHIS:VS, attn. NAHMS

555 South Howes; Fort Col lins, CO 80521
Tele phone: (970) 490- 8000

Inter net: NAHMinfo@usda.gov
World Wide Web: http://www.aphis.usda.gov/vs/ceah/cahm

*Iden ti fi ca tion num bers are as signed to each graph in this re port for pub lic ref er ence.

USDA:APHIS:VS 1 Equine ‘98

In tro duc tion

Equine '98 Participating States

                             #3760*



Terms Used in This Report

Equid: Ani mal of the fam ily Equi dae.  For this study, in cluded only do mes tic horses, minia ture horses, po nies,
mules, and don keys/bur ros. 

Horse: For this study, a do mes tic equid that was at least 14 hands tall when full grown.

N/A: Not ap pli ca ble.

Op era tion: An area of land man aged as a unit by an in di vid ual, part ner ship, or hired man ager.

Op era tor: The per son re spon si ble for the day- to- day de ci sions on the op era tion.

Op era tion av er age: A sin gle value for each op era tion is summed over all op era -
tions re port ing di vided by the number of op era tions re port ing.

Per ceived cause (of ill ness or death):  Causes of ill nesses or deaths were de rived
from ob ser va tions of clini cal signs re ported by par tici pat ing own ers/op era tors and
not nec es sar ily sub stan ti ated by a vet eri nar ian or labo ra tory.

Per cent equids: The to tal number of equids with a cer tain at trib ute di vided by the
to tal number of equids.

Per cent equids on those operations: The to tal number of equids re sid ing on an
op era tion with a given at trib ute, di vided by the to tal number of equids on all op -
era tions. 

Popu la tion es ti mates: Av er ages and pro por tions weighted to rep re sent the popu la -
tion. For this re port, the ref er ence popu la tion was all equine op era tions in the 28
se lected States. Most of the es ti mates in this re port are pro vided with a meas ure of
vari abil ity called the stan dard er ror. Chances are 95 out of 100 that the in ter val
cre ated by the es ti mate plus or mi nus two stan dard er rors will con tain the true popu la tion value. In the ex am ple at
right, an es ti mate of 7.5 with a stan dard er ror of 1.0 re sults in a range of 5.5 to 9.5 (two times the stan dard er ror
above and be low the es ti mate). The sec ond es ti mate of 3.4 shows a stan dard er ror of 0.3 and re sults in a range of 2.8 
to 4.0. Simi larly, the 90 per cent con fi dence in ter val would be cre ated by mul ti ply ing the stan dard er ror by 1.65 in -
stead of two.  Most es ti mates in this re port are rounded to the near est tenth.  If rounded to 0, the stan dard er ror was
then re ported.  If there were no re ports of the event, no stan dard er ror was reported.

Ra tio:  The sum of one vari able across all op era tions di vided by the sum of an other vari able across all op era tions. 
For ex am ple, on page 13, the sum of equids on August 1, 1997, is di vided by the sum of equids on Janu ary 1, 1998.  
The nearer to one, the more the two vari ables are simi lar.

Resi dent equid: An equid that spent or was ex pected to spend more time at the op era tion than at any other op era -
tion.  The op era tion was its home base.

Re gions for NAHMS Equine ‘98:
-Western: Cali for nia, Colo rado, Mon tana, New Mex ico, Ore gon, Wash ing ton, and Wyo ming.
-North east: New Jer sey, New York, Ohio, and Penn syl va nia.
-Southern: Ala bama, Flor ida, Geor gia, Ken tucky, Lou isi ana, Mary land, Okla homa, Ten nes see, Texas, and Vir ginia.
-Cen tral: Il li nois, In di ana, Kan sas, Michi gan, Min ne sota, Mis souri, and Wis con sin. 

Sam ple pro file: In for ma tion that de scribes char ac ter is tics of the op era tions from which Equine ‘98 data were col -
lected.

Size of op era tion: Size group ings based on number of equids pres ent on Janu ary 1, 1998.  Size of op era tion was
cate go rized as 1-2, 3-5, 6-19, and 20 or more equids pres ent on Janu ary 1, 1998.
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Sec tion I: Popu la tion Es ti mates

A.  Equine Demographics

1. All equids

Equine ‘98 estimates represent the 28 study states only.  The National Agricultural Statistics Service
(NASS) will publish equine inventory estimates for the U.S. in February 1999. 

For the 28 states in the Equine ‘98 Study, the largest percentages of operations (41.5 percent) and equids
(40.1 percent) were in the Southern region.  The smallest percentages were in the Northeast region (12.9
percent of operations and 13.0 percent of equids).

The percentage of operations paralleled the percentage of equids in each region, i.e., 12.9 percent of the
operations and 13.0 percent of the equids were in the Northeast region. These percentages reflect only
those states included in the Equine ‘98 Study and regions as defined for reporting.

a.  Percent of operations and equids by region:

Per cent by Re gion

South ern North east West ern Cen tral All Op era tions

Meas ure Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent

Operations 41.5  (2.2) 12.9  (1.2) 23.5  (2.0) 22.1  (1.6) 100.0

Equids 40.1  (1.8) 13.0  (1.1) 26.2  (1.6) 20.7  (1.6) 100.0

Although the Southern region had the largest percentage of equids (see Table A.1.a. above), the
Northeast had the greatest equine density (3.1 equids per square mile).

i.  Number of equids per square mile by region:

Number Equids by Region

South ern North east West ern Cen tral All Op era tions

Number
Stan dard

Er ror Number
Stan dard

Er ror Number
Stan dard

Er ror Number
Stan dard

Er ror Number
Stan dard

Er ror

2.0  (0.1) 3.1  (0.3) 1.1  (0.1) 1.6  (0.1) 1.6  (0.1)
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Smaller operations (five or fewer equids) accounted for 78.6 percent of all operations and only 39.6 percent of 
the equid population.  Large operations (20 or more equids) accounted for few (3.7 percent) operations but
27.0 percent of equids.

b.  Percent of operations and equids by size of operation:

Per cent by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More All Operations

Meas ure Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent

Operations 44.9  (2.2) 33.7  (1.7) 17.7  (1.2) 3.7  (0.4) 100.0

Equids 14.5  (1.1) 25.1  (1.4) 33.4  (1.8) 27.0  (1.9) 100.0

Operations with primary functions of boarding and/or training and breeding accounted for 3.7 and 5.2 percent
of all equine operations, respectively, yet each accounted for over 10 percent of all equids, indicating they
were generally larger operations.  Operations that were residences with personal use of equids accounted for
54.7 percent of operations and 35.9 percent of equids.

Race tracks accounted for less than 0.1 percent of operations (rounded to 0.0 in the table below) and 1.1
percent of equids.  Race tracks were included in estimates of the population inventory, but were not included
in health events and management estimates. 

c.  Percent of operations (and percent of all equids on those operations) with equids present on January 1,
1998, by primary function of the operation:

Per cent by Pri mary Func tion of Operation

Board ing/Train ing
Facility Race Track Breed ing Farm Farm/Ranch

Resi dence 
(Per sonal Use) Other

Measure Percent
Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror

Operations 3.7  (0.6) 0.0 (0.0) 5.2 (0.6) 32.6 (2.0) 54.7 (2.2) 3.8  (0.8)

Equids 11.4  (1.4) 1.1 (0.2) 14.8 (1.5) 29.6 (1.8) 35.9 (1.9) 7.2  (1.1)
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Farm or ranch use of equids represented 15.2 percent of all operations.  Breeding as a primary use of
equids represented 6.0 percent of operations.  The categories of racing and showing/competition
represented a total of 8.4 percent of operations. 

Pleasure was the primary use of equids on the largest percentage of operations regardless of region (66.8
percent).   Larger percentages of operations in the Western and Southern regions used equids primarily
for farm/ranch work (20.6 and 18.4 percent, respectively) than in the Central (8.9 percent) and Northeast
(5.7 percent) regions.  Outfitting, carriage horses, and teaching horses are examples of uses included in
the other category.

d.  Percent of operations by primary use of equids present on January 1, 1998, and re gion:

Per cent Op era tions by Region

South ern North east West ern Cen tral All Op era tions

Pri mary Use of Equids Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Pleasure 63.2  (3.1) 66.9  (5.3) 65.5  (4.1) 74.7  (3.5) 66.8  (1.9)

Showing/competition
(not betting) 6.8  (1.2) 9.0  (3.3) 5.2  (1.4) 6.0  (1.5) 6.5  (0.8)

Breeding 6.3  (1.2) 6.3  (1.9) 3.5  (0.9) 7.9  (2.0) 6.0  (0.7)

Racing 2.7  (0.8) 2.9  (1.5) 1.0  (0.4) 0.9  (0.6) 1.9  (0.4)

Farm/ranch 18.4  (2.5) 5.7  (2.2) 20.6  (2.9) 8.9  (1.9) 15.2  (1.3)

Other    2.6  (0.9)    9.2  (3.9)    4.2  (1.4)    1.6  (0.8)    3.6  (0.7)

Total 100.0 100.0 100.0 100.0 100.0

As the size of operation (number equids) increased, percentages of operations where pleasure was the
primary use of equids decreased.  Percentages for operations where equids were primarily for
showing/competition, racing, or breeding increased along with size of operation.

e.  Percent of operations by primary use of equids present on January 1, 1998, and size of operation:

Per cent Op era tions by Size of Op era tion (Num ber  Equids)

1-2 3-5 6-19 20 or More

Pri mary Use of Equids Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Pleasure 80.0  (2.9) 66.3  (2.7) 43.9  (3.0) 20.5  (4.1)

Showing/competition
(not betting) 2.3  (1.0) 9.0  (1.6) 10.0  (1.8) 18.8  (4.3)

Breeding 1.3  (0.8) 3.8  (1.1) 16.7  (2.3) 31.3  (5.5)

Racing 0.3  (0.3) 2.4  (0.8) 4.0  (1.1) 7.8  (4.1)

Farm/ranch 12.1  (2.2) 16.2  (1.9) 22.0  (2.5) 11.1  (2.4)

Other    4.0  (1.5)    2.3  (0.7)    3.4  (0.9)   10.5  (3.2)

Total 100.0 100.0 100.0 100.0
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About one-third of operations in each region had a primary function of farm or ranch except for the Northeast
(21.6 percent).  Race tracks accounted for less than 0.1 percent of operations in each region (rounded to 0.0 in 
the table below).

f.  Percent of operations with equids present on January 1, 1998, by primary function of the operation and
region:

Per cent Op era tions by Region

South ern North east West ern Cen tral

Pri mary Func tion 
of Operation Percent

Stan dard
Er ror Percent

Stan dard
Er ror Percent

Stan dard
Er ror Percent

Stan dard
Er ror

Boarding/training 3.5  (0.9) 5.4  (1.6) 3.7  (1.0) 2.9  (1.2)

Race track 0.0  (0.0) 0.0  (0.0) 0.0  (0.0) 0.0  (0.0)

Breeding farm 5.9  (1.1) 6.1  (2.0) 3.8  (0.9) 4.9  (1.3)

Farm/ranch 34.5  (3.3) 21.6  (4.6) 34.9  (4.3) 33.3  (4.1)

Residence with equids
for personal use 52.2  (3.7) 63.3  (5.0) 54.3  (4.9) 54.7  (4.4)

Other    3.9  (1.6)    3.6  (1.3)    3.3  (1.3)    4.2  (1.7)

Total 100.0 100.0 100.0 100.0

Roughly one-half of the boarding/training and breeding operations were in the 6 to 19 equid operation size
range.  Nearly one-half of race tracks had less than 20 equids present, which may have been due to a lack of
races or meets occurring at the time of reporting (January 1, 1998).  About one-half of the farms/ranches and
residences with equids for personal use had one or two equids present.  

g.  Percent of operations with equids present on January 1, 1998, by primary function of the operation and
size of operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More Total

Pri mary Func tion
of Operation Per cent

Stan dard 
Er ror Per cent

Stan dard 
Er ror Per cent

Stan dard
Er ror Per cent

Stan dard
Er ror Per cent

Boarding/training facility 12.0  (7.5) 17.3  (5.3) 44.0  (7.1) 26.7  (5.5) 100.0

Race track 4.9  (2.0) 7.6  (2.2) 34.1  (3.8) 53.4  (4.0) 100.0

Breeding farm 1.1  (1.1) 24.0  (6.0) 52.2  (6.0) 22.7  (4.6) 100.0

Farm/ranch 50.3  (3.2) 27.9  (2.5) 19.7  (1.9) 2.1  (0.4) 100.0

Residence with equids for
personal use 48.2  (3.2) 40.1  (2.8) 11.1  (1.3) 0.6  (0.3) 100.0

Other 40.8  (12.5) 19.7  (6.6) 24.4  (7.4) 15.1  (4.8) 100.0
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2. Type of equids

The percentage of operations across regions with various categories of equids present was relatively
consistent, taking into account the standard error of these estimates.  Operations with horses were the
largest percentage in each region.  

The Southern region had a lower percentage of operations with ponies than other regions.

a.  Percent of operations with equids present on January 1, 1998, by type of equid and region:

Per cent Op era tions by Region

South ern North east West ern Cen tral All Op era tions

Type Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Horses 92.7  (1.6) 90.9  (4.8) 96.5  (1.7) 93.2  (3.2) 93.5  (1.2)

Miniature horses 4.1  (1.5) 1.9  (0.8) 2.5  (1.4) 2.6  (0.9) 3.1  (0.7)

Ponies 8.9  (1.5) 20.3  (5.0) 13.7  (2.3) 19.0  (3.7) 13.7  (1.4)

Mules 4.5  (0.9) 2.5  (1.1) 6.0  (1.4) 2.7  (0.9) 4.2  (0.6)

Donkeys or
burros 7.3  (1.4) 4.8  (2.5) 5.8  (1.7) 5.8  (3.0) 6.3  (1.0)

The number of horses as a percent of total equids was similar across regions.  The Southern region had
the lowest percentage (3.8 percent) of ponies (as a percent of total equids within the region) and the
highest percentage (4.0 percent) of donkeys or burros.    

b.  Percent of equids on operations with equids present on January 1, 1998, by type of equid and region:

Per cent Equids by Region

South ern North east West ern Cen tral All Op era tions

Type Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Horses 88.1  (1.3) 88.4  (2.2) 88.8  (1.4) 87.8  (1.8) 88.3  (0.8)

Miniature horses 2.2  (0.5) 1.3  (0.5) 1.1  (0.4) 1.4  (0.6) 1.6  (0.3)

Ponies 3.8  (0.8) 7.6  (2.0) 5.2  (1.1) 7.2  (1.2) 5.4  (0.6)

Mules 1.9  (0.4) 1.0  (0.6) 3.5  (0.9) 1.2  (0.4) 2.0  (0.3)

Donkeys or
burros    4.0  (0.8)    1.7  (1.0)    1.4  (0.4)    2.4  (1.3)    2.7  (0.4)

Total 100.0 100.0 100.0 100.0 100.0
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More than 85 per cent of each type of equid were 18 months or older.  Fewer mules than other types of equids, 
i.e., horses, ponies, and don keys/burros, were less than 18 months of age.

c.  Percent of equids present on January 1, 1998, by age and type:

Per cent Equids by Age

Less than 18 Months 18 Months or Older

Type Percent
Stan dard

Er ror Percent
Stan dard 

Er ror Total

Horses 10.3  (0.6) 89.7  (0.6) 100.0

Miniature horses 11.9  (3.3) 88.1  (3.3) 100.0

Ponies 7.9  (1.8) 92.1  (1.8) 100.0

Mules 2.5  (1.0) 97.5  (1.0) 100.0

Donkeys or
burros 14.7  (4.4) 85.3  (4.4) 100.0

NOTE: Race tracks were not included beyond this point.

For equids 18 months of age and older, miniature horses had the highest percentage of intact males, indicating 
castration was not as common a practice for male miniature horses as it was for other types of equids. 
Percentages of miniature horses (7.4 percent) and mules (6.8 percent) of unknown gender status were larger
than percentages for unknowns of other equid types.  

d.  Percent of equids 18 months of age or older on January 1, 1998, by gender and type:

Per cent Equids by Gender

In tact Males Cas trated Males
Fe males 

(Not Preg nant) Preg nant Fe males Un known

Type Percent
Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Total

Horses 7.4  (0.5) 40.4  (1.1) 39.7  (1.0) 10.6  (0.7) 1.9  (0.6) 100.0

Miniature 
horses 27.0  (5.5) 26.8  (6.7) 24.7  (3.8) 14.1  (3.1) 7.4  (5.3) 100.0

Ponies 7.1  (2.0) 30.4  (4.1) 48.7  (4.5) 12.5  (3.8) 1.3  (0.8) 100.0

Mules 8.1 (2.8) 43.8  (4.9) 41.3  (4.6) --  -- 6.8  (5.8) 100.0

Donkeys
or burros 17.8  (3.7) 28.0  (6.6) 44.6  (7.8) 8.5  (3.1) 1.1  (0.7) 100.0

Equine ‘98 8 USDA:APHIS:VS

A.  Equine Demographics Sec tion I: Popu la tion Es ti mates



3. Horse breeds

Ap pa loosa, Ara bian, Paint, Stan dard bred, Ten nessee Walker, Thor ough bred, and Quar ter Horse each
rep re sented at least 3 per cent of U.S. horses and foals (ex clud ing minia ture horses).  Other breeds were
lumped into an “Other (reg is tered)” cate gory, such as but not lim ited to, Mor gans, Sad dle breds,
Trakeh ner, Old en burg, Hol stei ner, Freisian, An da lu sian, Hano var ian, Lip pi zaner, Haf lin ger, Swed ish
Warm blood, Paso Fino, and Pe ru vian Paso.  The “Other, not reg is tered” cate gory was made up of horses
that were not reg is tered and did not fit into one of the designated breed cate go ries.  

Draft breed horses and/or foals (in clud ing but not lim ited to Bel gian, Shire, Clydes dale, Suf folk, and
Perch eron) ac counted for larger per cent ages of horses and foals in the Cen tral (12.0 per cent) and
Northeast (10.6 per cent) regions than in the Southern (1.1 percent) and Western (2.0 percent) regions. 
Stan dard breds ac counted for the largest per cent age of horses and foals in the North east re gion (9.9
percent) and lowest in the Western (0.9 per cent) region.  Thoroughbreds ac counted for a larger
per cent age of the horses and/or foals in the Southern (14.2 percent) region than in the Cen tral (4.3
per cent) re gion.  Quar ter Horses accounted for nearly 40 percent of all horses in all regions except the
Northeast (24.4 percent).  Small numbers of equids in some breeds within regions caused some regional
estimates to be imprecise (large standard errors).

a.  For operations that had horses (other than miniature horses) present on January 1, 1998, percent of all
horses (including horse foals) by breed and region:

Per cent Horses by Region

South ern North east West ern Cen tral All Op era tions

Breed Per cent
Stan dard

Er ror Per cent
Stan dard

Er ror Per cent
Stan dard

Er ror Per cent
Stan dard

Er ror Per cent
Stan dard

Er ror

Appaloosa 5.3  (1.3) 4.9  (1.0) 6.4  (1.2) 7.0  (1.5) 5.9  (0.7)

Arabian 4.5  (0.9) 9.6  (2.9) 10.1  (1.4) 10.0  (1.6) 7.8  (0.7)

Draft breed 1.1  (0.5) 10.6  (2.9) 2.0  (0.6) 12.0  (3.5) 4.8  (0.9)

Paint 4.7  (0.7) 8.8  (3.1) 5.1  (0.7) 5.0  (1.1) 5.4  (0.6)

Standardbred 2.1  (0.7) 9.9  (2.1) 0.9  (0.5) 5.6  (1.5) 3.5  (0.5)

Tennessee
Walker 8.2  (1.8) 4.3  (1.4) 1.5  (0.5) 2.9  (1.1) 4.8  (0.8)

Thoroughbred 14.2  (2.9) 7.4  (1.9) 10.1  (2.3) 4.3  (1.1) 10.2  (1.4)

Quarter Horse 42.1  (2.7) 24.4  (3.1) 45.0  (3.0) 36.7  (3.5) 39.5  (1.6)

Other
(registered) 9.2  (2.3) 8.0  (1.5) 7.1  (1.1) 12.2  (3.0) 9.1  (1.2)

Other (not
registered)    8.6  (1.3)    12.1  (2.5)   11.8  (2.1)    4.3  (0.9)    9.0  (0.9)

Total 100.0 100.0 100.0 100.0 100.0
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4.  Resi dent equids

In each region, the majority of equids were considered residents of an operation.  The definition for resident
for the Equine ‘98 Study was an equid that spent or was expected to spend more time at that operation than at
any other operation.  The operation was considered the animal’s home base.  Approximately 2.5 percent of
equids were considered as not having a resident “home base”.  Equids on race tracks were not included in this 
estimate.

a.  Number of equids considered residents of the operation (whether or not present on the operation) as of
January 1, 1998, as a percent of residents and non-resident equids present on January 1, 1998, by region and 
type:

Per cent Equids by Region

South ern North east West ern Cen tral All Op era tions

Type Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard 

Er ror

Horses 98.2  (0.5) 95.8  (1.7) 97.4  (0.6) 97.5  (1.5) 97.6  (0.5)

Miniature horses 99.7  (0.2) 100.0  (0.0) 100.0 -- 99.9  (0.0) 99.8  (0.1)

Ponies 96.4  (2.5) 99.7  (0.2) 100.0  (0.0) 95.1  (3.0) 97.6  (1.1)

Mules 95.5  (4.0) 100.0 -- 85.7  (12.1) 100.0 -- 91.9  (5.8)

Donkeys or
burros 98.4  (1.5) 100.0 -- 98.8  (1.2) 100.0  (0.0) 98.9  (0.9)

All equids 98.1  (0.5) 96.3  (1.5) 97.2  (0.8) 97.5  (1.3) 97.5  (0.4)

Overall, the majority (87.8 percent) of resident equids were owned by the operation.  Operations in the
Southern region owned a larger percentage (91.5 percent) of resident equids than those in the Northeast (82.8
percent) and Western (84.3 percent) regions.  

b.  Percent of resident equids as of January 1, 1998, that were owned by the operation (including owned
by family members) by region:

Per cent Resi dent Equids by Region

Southern North east West ern Cen tral All Op era tions

Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard 

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

91.5  (1.3) 82.8  (3.2) 84.3  (1.8) 88.0  (2.0) 87.8  (0.9)
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Boarding/training facilities owned less than one-half (42.6 percent) of their resident equids:

i.  Percent of resident equids as of January 1, 1998, that were owned by the operation (including owned 
by family members) by primary function of operation:

Per cent Resi dent Equids by Pri mary Func tion of Operaion

Boarding/Train ing
Facilities Breed ing Farm Farm/Ranch

Resi dence
(Per sonal Use) Other

Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard 

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

42.6  (4.9) 91.6  (1.6) 94.8  (0.9) 94.5  (0.9) 83.5  (3.9)

The majority of resident equids were present on their resident operations on January 1, 1998.  Only 1.8
percent of resident equids were away from the operation.

c.  Percent of resident equids as of January 1, 1998, that were present on the operation January 1, 1998:

Per cent Resi dent 
Equids

Stan dard 
Er ror

98.2  (0.4)

A ma jor ity of operations (96.7 percent) had the same number of total equids present on January 1, 1998,
as the reported number of resident equids.  Only 0.2 percent of operations had a larger number of resident 
equids than the total equids present on January 1, indicating the number of resident equids traveling or
stabled elsewhere outnumbered equids visiting that operation (if any).  Approximately 3 percent of
operations had more equids present on January 1, 1998, than resident equids.

d.   Percent of operations by number of all equids present on January 1, 1998, compared to the number of
resident equids (whether or not present):

Level
Per cent

Operations
Stan dard

Er ror

More resident than present 0.2  (0.1)

More present than resident 3.1  (0.6)

Resident and present the same 96.7  (0.6)
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The majority (58.8 percent) of equids were in the 5 to 20 years age group.  A larger percentage of ponies than
other types of equids were 20 or more years of age. About one-half of the miniature horses (49.7 percent) and
donkeys or burros (47.3 percent) were in the 18 months to less than 5 years of age category. 

e.  Percent of resident equids (whether or not present on the operation) on January 1, 1998, by type and age:

Per cent Resi dent Equids by Age

Less than 6
Months

6 Months -Less
than 18 Months

18 Months -
Less than 5 Years

5- less than 
20 Years 20 or More Years Un known

Type Percent
Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Total

Horses 1.3  (0.2) 9.0  (0.5) 22.1  (0.8) 59.8  (1.0) 7.4  (0.5) 0.4  (0.2) 100.0

Miniature 
horses 3.0  (1.2) 9.7  (2.6) 49.7  (6.9) 29.5  (5.6) 2.7  (1.9) 5.4  (5.2) 100.0

Ponies 0.6  (0.5) 7.3  (1.8) 20.6  (3.2) 55.6  (4.1) 15.2  (3.4) 0.7  (0.4) 100.0

Mules 0.7  (0.5) 2.0  (0.9) 11.1  (3.1) 81.7  (3.8) 4.3  (1.9) 0.2  (0.1) 100.0

Donkeys
or burros 2.1  (0.9) 12.0  (4.2) 47.3  (6.7) 36.0  (6.7) 0.9  (0.4) 1.7  (1.5) 100.0

All
equids 1.3  (0.2) 8.9  (0.5) 23.0  (0.8) 58.8  (1.0) 7.5  (0.5) 0.5  (0.2) 100.0

Equine ‘98 12 USDA:APHIS:VS

A.  Equine Demographics Sec tion I: Popu la tion Es ti mates

Percent of Resident Equids by Age, 1997

1.3

8.9

23

58.8

7.5

0.5

< 6 Months

6 Mos. - <18 months

18 Mos. - <5 Years

5 - <20 Years

20 or More Years

Unknown

0 25 50 75

Percent Resident Equids #3764



A larger per cent age of resi dent equids were less than 6 months of age on August 1, 1997 (sum mer
in ven tory), than on Janu ary 1, 1998 (win ter in ven tory), which was ap pro pri ate as most mares are bred to
have foals in the early spring.

In January, 10.2 percent of resident equids were less than 18 months of age, while 7.5 percent were 20 or
more years of age.  Ages of 0.5 percent of resident equids were unknown.

f.  Percent of resident equids by age and date:

Per cent Resi dent Equids

August 1, 1997 Janu ary 1, 1998

Age Percent
Stan dard 

Er ror Percent
Stan dard 

Er ror

Less than 6 months 5.2  (0.4) 1.3  (0.2)

6 months-less than 18 months 7.5  (0.5) 8.9  (0.5)

18 months-less than 5 years 21.9  (0.8) 23.0  (0.8)

5 years-less than 20 years 56.8  (1.0) 58.8  (1.0)

20 or more years 7.6  (0.6) 7.5  (0.5)

Unknown     1.0  (0.4)    0.5  (0.2)

Total 100.0 100.0

While the to tal number of equids stayed es sen tially the same, there were four times as many foals 
pres ent in August 1997 as in January 1998.  Two times the number of un known in di cates a somewhat
larger re call prob lem for August 1997 com pared to January 1998.

g.  Ratio of the number of equids considered residents (whether or not present) on August 1, 1997, to the
number of residents on January 1, 1998, (whether or not present) by age:

Age
Ratio

Resi dent Equids
Stan dard

Er ror

Less than 6 months 4.03  (0.57)

6 months-less than 18 months 0.85  (0.05)

18 months-less than 5 years 0.97  (0.03)

5 years-less than 20 years 0.98  (0.01)

20 or more years 1.03  (0.03)

Unknown 2.08  (0.65)

All ages 1.02  (0.01)
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The majority of operations (60.6 percent) had similar minimum and maximum numbers of resident equids in
1997, i.e., a consistent inventory.  One-third of operations (33.9 percent) had a maximum of 1.1 to 2.5 times
as many resident equids (present at one time) as their lowest number of resident equids.  Only 1.6 percent of
operations had no resident equids present at some time during 1997.  The minimum number of equids was
within 10 percent of the maximum number of equids on over three-fourths (76.0 percent) of small operations 
and only one-fourth (25.1 percent) of large operations.

h.  Percent of operations by ratio of minimum/maximum number of resident equids present at any one time
during 1997 and size of operation:

 Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More All Op era tions

Ra tio 
(Mini mum/Maxi mum) Percent

Standard 
Er ror Percent

Standard
Er ror Percent

Standard 
Er ror Percent

Standard
Er ror Percent

Standard
Er ror

0 1.9  (0.7) 1.8  (0.8) 0.5  (0.3) 1.8  (1.7) 1.6  (0.5)

0.1 - 0.39 2.5  (1.0) 5.8  (1.6) 3.9  (1.1) 4.7  (1.7) 3.9  (0.7)

0.4 - 0.89 19.6  (3.0) 35.8  (2.5) 59.0  (3.0) 68.4  (4.9) 33.9  (1.9)

0.90 - 1.00   76.0  (3.1)   56.6  (2.8)   36.6  (3.0)   25.1  (4.6)   60.6  (2.0)

Total 100.0 100.0 100.0 100.0 100.0
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B.  Health and Health Management

1. Re cord keeping

Over 62 percent of operations maintained health records.  Operations with 20 or more equids were more
likely to maintain some type of health record than smaller operations.  Records were mainly in a
handwritten form (44.5 percent of operations), either through notes or a designated health log, such as
health card and log book.  Computerized health records were used on a larger proportion of operations
with six or more equids than operations with fewer animals.

a.  Percent of operations by primary method of equine health records relied on by the operator by size of
operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More All Op era tions

Pri mary Method Percent
Standard 

Er ror Percent
Standard

Er ror Percent
Standard 

Er ror Percent
Standard

Er ror Percent
Standard

Er ror

Computerized health
records 3.1  (1.4) 2.8  (0.8) 5.2  (1.3) 7.0  (1.7) 3.5  (0.7)

Hand written in
designated log (e.g.,
health card, log book) 15.4  (2.9) 17.4  (2.4) 28.3  (2.7) 41.4  (5.6) 19.3  (1.7)

Hand written notes
(calendar, checkbook) 19.4  (2.8) 30.2  (2.5) 28.9  (2.9) 32.7  (5.7) 25.2  (1.6)

Operation records
maintained by
veterinarian 14.6  (3.1) 18.2  (2.3) 8.7  (1.6) 9.5  (2.6) 14.6  (1.7)

No written or
computerized records   47.5  (3.8)   31.4  (2.7)   28.9  (2.9)    9.4  (2.6)   37.4  (2.1)

Total 100.0 100.0 100.0 100.0 100.0
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2. Health care re spon si bil ity

The operator had the primary responsibility for making and implementing health care decisions for resident
equids on nearly three out of four operations.  The operator’s spouse was the primary person responsible for
heath care decisions and implementation on about 17 percent of operations.  Someone other than the operator
or spouse held these responsibilities on about 10 percent of all operations.

a.  Percent of operations by person(s) who had the primary responsibility for health care decisions and
implementation:

Per cent Op era tions by Per son(s) Pri mar ily Responsible

Health Care De ci sions
Health Care

Implementation

Per son Percent
Stan dard 

Er ror Percent
Stan dard

Er ror

Operator 73.1  (2.0) 71.4  (2.0)

Spouse 17.0  (1.8) 17.2  (1.8)

Relative less than 18 years old 1.5  (0.6) 1.7  (0.6)

Relative 18 years old or older 4.5  (0.8) 4.6  (0.8)

Employee 0.5  (0.1) 0.6  (0.2)

Equid owner (not operator) or their
designated agent 2.9  (0.5) 3.0  (0.5)

Other    0.5  (0.3)    1.5  (0.5)

Total 100.0 100.0

Employees were more likely to be responsible for health care decisions and implementation on operations
with 20 or more equids compared to smaller operations, although small numbers of operations in the largest
size category caused these estimates to be less precise (large standard errors).

b.  Percent of operations where employees had the primary responsibility for health care decisions and
health care implementation by size of operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More

Responsibility Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Health care decisions 0.1  (0.1) 0.5  (0.1) 0.7  (0.3) 4.2  (2.4)

Health care
implementation 0.1  (0.1) 0.5  (0.3) 1.1  (0.4) 6.6  (2.6)
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Owners (other than the operator) were responsible for health care decisions and implementation on larger 
percentages of boarding/training operations than on operations of other primary functions.

c.  Percent of operations where equid owners (other than the operator of the facility) had the primary
responsibility for health care decisions and health care implementation by primary function of operation:

Per cent Op era tions by Pri mary Func tion of Operation

Boarding/Train ing
Facility Breed ing Farm Farm/Ranch

Resi dence
(Per sonal Use) Other

Equid Owner Responsibility Percent
Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror

Health care decisions 16.1  (4.1) 1.5  (1.0) 2.8  (1.0) 2.3  (0.7) 1.3  (0.8)

Health care implementation 16.0  (4.1) 3.1  (2.0) 3.1  (1.0) 2.1 (0.7) 1.2  (0.8)

Men were more likely to be the health care decision maker and to implement health care on operations
where the primary use of equids was racing, farming/ranching, or other.  The gender distribution was
closer to 50:50 on operations where the primary use of equids was for pleasure, showing/competition,
and breeding.  

d.  Percent of operations by gender of person(s) who had the primary responsibility for health care decisions 
and implementation and primary use of equids:

Per cent Op era tions by Gender

Health Care De ci sions Health Care Im ple men ta tion

Male Fe male Male Fe male

Pri mary Use of Equids Per cent Per cent
Standard 

Er ror Per cent Per cent
Standard 

Er ror

Pleasure 57.9 42.1  (2.7) 58.4 41.6  (2.8)

Showing/Competition 47.2 52.8  (6.5) 48.8 51.2 (6.5)

Breeding 56.1 43.9  (5.8) 58.7 41.3  (5.7)

Racing 85.0 15.0  (7.3) 70.7 29.3  (9.6)

Farm/Ranch 87.5 12.5  (3.5) 87.6 12.4  (3.5)

Other 74.1 25.9  (9.0) 75.6 24.4  (9.0)

All operations 62.7 37.3  (2.1) 63.1 36.9  (2.1)
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3. Health care infor ma tion sources

The following were considered either very important or somewhat important sources of equine health care
information for over 50 percent of all operations: veterinarians, farriers, other horse owners, feed and
veterinary supply store personnel, and magazines and books.  The World Wide Web/internet was a very or
somewhat important source of equine health information for 11.0 percent of operations, while this source was 
either not applicable or not available to 61.9 percent of the operations.

Veterinarians, in particular, were considered a very important source of information for equine health care
decisions on 84.1 percent of the operations, by far the highest percentage for any information source listed
below.  

a.  Percent of operations by level of importance as information sources for equine health care decisions:

Per cent Op era tions by Level of Importance

Very Im por tant Some what Im por tant Not Im por tant Not Ap pli ca ble

Source Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Total

Vet eri nar ian 84.1  (1.6) 12.6  (1.4) 2.9  (0.9) 0.4  (0.3) 100.0

Equine nu tri tion ist 12.2  (1.3) 17.6  (1.5) 35.5  (1.9) 34.7  (2.0) 100.0

Acu punc tur ist/
Chi ro prac tor 4.0  (0.8) 10.0  (1.3) 41.3  (2.0) 44.7  (2.1) 100.0

Equine den tist (other 
than vet eri nar ian) 9.4  (1.1) 14.0  (1.4) 37.1  (2.0) 39.5  (2.1) 100.0

Far rier 49.2  (2.2) 28.2  (1.9) 15.4  (1.5) 7.2  (1.0) 100.0

Ex ten sion agents/
uni ver sity or
vocational- agriculture
per son nel/4-H
in struc tor 7.9  (1.1) 26.5  (1.8) 41.7  (2.0) 23.9  (1.8) 100.0

Rid ing in struc tors/
horse train ers 10.6  (1.3) 19.3  (1.6) 38.9  (1.9) 31.2  (2.0) 100.0

Other horse own ers 18.1  (1.7) 43.4  (2.1) 27.3  (1.8) 11.2  (1.5) 100.0

Horse as so cia tion 
meet ings/news let ters 11.1  (1.3) 28.6  (1.8) 40.7  (2.0) 19.6  (1.8) 100.0

Feed store or
vet eri nary sup ply 
store per son nel 23.2  (1.7) 40.9  (2.0) 26.9  (1.8) 9.0  (1.4) 100.0

Ra dio/tele vi sion/
news pa per 2.2  (0.5) 17.3  (1.7) 52.7  (2.0) 27.8  (2.0) 100.0

Horse maga zines/
ref er ence books 18.6  (1.7) 36.6  (1.9) 31.6  (1.8) 13.2  (1.6) 100.0

Web/inter net 2.8  (0.7) 8.2  (1.2) 27.1  (1.8) 61.9  (2.0) 100.0

Equine ‘98 18 USDA:APHIS:VS

B.  Health and Health Management Sec tion I: Popu la tion Es ti mates



4. Use of a veterinarian

Approximately three-fourths  (73.8 percent) of operations used the services of a veterinarian at least once
for resident equids in 1997.  Percentages of operations using a veterinarian at least once in 1997 for any
equine service increased from 60.8 percent of operations with one to two equids to 94.8 percent for those
operations with 20 or more equids.  This increase seems reasonable since larger operations have greater
numbers of equids at risk for needing veterinary care.  Percentages of operations using a veterinarian at
least once for each of the services specified below increased with increasing size of operation.  The
exception was for those services combined in the other category.

Over 40 percent of operations overall used a veterinarian at least once for individual animal diagnosis or
treatment, vaccination consultation or service, to provide drugs or vaccines, and diagnostic services such
as a Coggins test.  

These estimates do not reflect the number of times a veterinarian’s services were used per year, only if
they were used at least once in 1997 by the type of service.

a.  Percent of operations that used a veterinarian at least once for resident equids for the following services
in 1997 by size of operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More All Op era tions

Service Percent
Standard

Er ror Percent
Standard 

Er ror Percent
Standard

Er ror Percent
Standard 

Er ror Percent
Standard 

Er ror

In di vid ual ani mal
di ag no sis or treat ment 36.1  (3.7) 54.2  (2.8) 69.2  (2.7) 85.9  (3.7) 49.9  (2.0)

Re pro duc tive evalua tion
(e.g., pal pa tion) 5.3  (1.7) 17.2  (2.3) 34.8  (2.9) 61.1  (5.3) 16.6  (1.4)

Vac ci na tion con sul ta tion
or serv ice 34.2  (3.9) 49.9  (2.9) 51.8  (3.2) 63.0  (5.7) 43.7  (2.3)

Pro vide drugs or vac cines 29.3  (3.6) 47.4  (2.7) 63.9  (2.9) 83.9  (3.6) 43.6  (2.0)

De worm ing con sul ta tion
or serv ice 29.4  (3.6) 35.2  (2.7) 44.3  (3.2) 48.2  (5.6) 34.7  (2.0)

Dentistry 13.7  (2.9) 28.9  (2.6) 36.1  (3.1) 68.6  (5.3) 24.8  (1.8)

Nu tri tional con sul ta tion 11.9  (2.8) 17.1  (2.2) 22.0  (2.5) 41.8  (5.5) 16.5  (1.6)

Di ag nos tic serv ices
(in di vid ual or  herd test,
e.g., Cog gins) 24.8  (3.5) 46.8  (3.0) 58.9  (3.2) 80.8  (4.1) 40.3  (2.2)

Health cer tifi cate 15.1  (2.7) 30.8  (2.7) 39.5  (2.9) 68.6  (5.6) 26.7  (1.7)

Pur chase or in sur ance
ex ami na tion 6.4  (2.3) 7.0  (1.4) 14.5  (2.0) 48.4  (5.6) 9.6  (1.2)

Other 0.9  (0.6) 1.4  (0.7) 4.2  (1.4) 1.8  (0.6) 1.7  (0.4)

Any of the above 60.8  (3.7) 80.8  (2.1) 89.0  (1.8) 94.8  (2.5) 73.8  (2.0)
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5.  Hoof care 

Regardless of the size of operation, a hired professional farrier usually trimmed hooves and performed routine 
and corrective shoeing on a larger percentage of operations than did operation personnel, a veterinarian, or
other outside person.  Operation personnel trimmed hooves on more operations than they shod hooves
regardless of the size of operation.  

The percentages of operations that provided shoeing (both routine and corrective) for equids increased with
increasing size of operation.  A hired professional farrier predominantly performed corrective shoeing.

a.  Percent of operations by the person who usually provided the following hoof care services for resident
equids and size of operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or  More All Operations

Provider Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard 

Er ror Percent
Standard

Er ror

Hoof trim ming:

Op era tion per son nel 
(in clud ing op era tor) 18.0  (2.8) 21.3  (2.3) 30.6  (3.0) 24.2  (4.4) 21.6  (1.6)

Hired pro fes sional
far rier 69.4  (3.5) 70.5  (2.5) 66.0  (3.2) 73.0  (4.6) 69.3  (1.9)

Vet eri nar ian 1.3  (0.9) 0.5  (0.4) 0.0  (0.0) 0.0 -- 0.8  (0.4)

Other out side per son 3.6  (1.2) 2.8  (0.8) 1.2  (0.7) 0.7  (0.5) 2.8  (0.6)

Not done    7.7 (1.9)     4.9 (1.2)    2.2 (0.7)    2.1 (1.7)    5.5 (1.0)

Total 100.0  100.0 100.0 100.0 100.0

Rou tine shoe ing:

Op era tion per son nel 
(in clud ing op era tor) 5.9  (1.4) 10.0  (1.6) 17.9  (2.4) 18.8  (4.1) 9.9  (1.0)

Hired pro fes sional
far rier 52.0  (3.8) 67.6  (2.6) 68.2  (3.0) 76.4  (4.5) 61.1  (2.0)

Vet eri nar ian 0.3  (0.2) 0.5  (0.4) 0.0  (0.0) 0.0 -- 0.3  (0.2)

Other out side per son 3.3  (1.2) 2.0  (0.7) 1.5  (0.8) 0.3  (0.3) 2.4  (0.6)

Not done   38.5 (3.5)   19.9 (2.2)   12.4 (1.9)    4.5 (2.1)   26.3 (1.9)

Total 100.0  100.0 100.0 100.0 100.0

Corrective
shoe ing:

Op era tion per son nel 
(in clud ing op era tor) 3.9  (1.0) 7.0  (1.2) 14.5  (2.3) 14.1  (3.5) 7.2  (0.8)

Hired pro fes sional
far rier 39.2  (3.9) 54.1  (2.9) 60.6  (3.3) 72.2  (4.7) 49.2  (2.3)

Vet eri nar ian 0.1  (0.1) 0.3  (0.2) 0.2  (0.2) 0.0  (0.0) 0.2  (0.1)

Other out side per son 2.2  (1.1) 2.1  (0.9) 1.5  (0.8) 0.0  (0.0) 2.0  (0.6)

Not done   54.6 (3.9)   36.5 (2.8)   23.2 (2.6)   13.7 (3.7)   41.4 (2.3)

Total 100.0  100.0  100.0  100.0 100.0  
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6.  Den tal care

Overall in 1997, more than one-third of operations (36.8 percent) identified a veterinarian as the primary
dental care provider.  Over one-half (55.6 percent) did not provide dental care to equids.  The specific
types of dental services provided were not determined. 

a.  Percent of operations by primary provider of equine dental care (for resident equids) in 1997:

Provider
Per cent

Operations
Standard

Er ror

Veterinarian 36.8  (2.0)

Equine dentist
(nonveterinarian) 4.8  (0.6)

Other 2.8  (0.5)

Not done   55.6  (2.0)

Total 100.0

In 1997, larger operations were more likely to provide dental care for resident equids; 86.3 percent of
operations with 20 or more equids compared to 29.3 percent of operations with one or two equids
provided dental care in 1997.  As the size of operation increased, the percentage of operations where an
equine dentist (nonveterinarian) provided primary dental care increased.  

b.  Percent of operations by primary equine dental care provider for resident equids in 1997 and size of
operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More

Provider Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror

Veterinarian 27.5  (3.6) 43.7  (2.9) 42.6  (3.1) 59.5  (5.6)

Equine dentist
(nonveterinarian) 1.3  (0.6) 5.3  (1.2) 9.4  (1.5) 20.6  (4.8)

Other 0.5  (0.4) 3.9  (0.9) 5.8  (1.3) 6.2  (2.7)

Not done   70.7  (3.6)   47.1  (2.9)   42.2  (3.2)   13.7  (3.2)

Total 100.0 100.0 100.0 100.0
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 In 1997, operations where the primary use of equids was for racing were most likely to provide dental care
(81.6 percent). A nonveterinarian equine dentist was most likely to be the primary provider of equine
dentistry on operations where the primary use of equids was racing and least likely on operations that used
equids primarily for pleasure and farm/ranch work. 

c.  Percent of operations by primary equine dental care provider for resident equids in 1997 by primary use
of equids:

Per cent Op era tions by Pri mary Use of Equids

Pleas ure
Show ing/

Com pe ti tion Breed ing Rac ing Farm/Ranch Other

Provider Percent
Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror

Veterinarian 37.0  (2.7) 53.4  (6.5) 57.4  (5.8) 31.6  (9.2) 26.1  (3.4) 17.8  (5.1)

Equine
dentist (non-
veterinarian) 2.7  (0.6) 18.3  (4.5) 10.5  (2.9) 37.3  (10.6) 1.6  (0.8) 6.8  (3.9)

Other 1.4  (0.4) 1.2  (1.0) 7.3  (2.4) 12.7  (6.9) 6.4  (2.0) 2.6  (1.7)

Not done
58.9  (2.7)   27.1  (6.5)   24.8  (5.5)   18.4  (8.5)   65.9  (3.8)   72.8  (6.9)

Total 100.0 100.0 100.0 100.0 100.0 100.0
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7.  Fe cal, feed, and water tests per formed

Regardless of geographic region, just over 10 percent of operations tested equine feces for parasites in
1997.  Feed or pasture were analyzed by fewer operations in the Western region (1.1 percent) than the
other three regions.  Fewer operations in the Southern region (2.3 percent) than the other regions had
water analyzed.

a.  Percent of operations that had the following tests performed for resident equids in 1997 by region:

Per cent Op era tions by Region

South ern North east West ern Cen tral All Op era tions

Test Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Fecal test for parasites 11.6  (1.6) 13.7  (3.2) 10.5  (2.6) 10.5  (2.2) 11.4  (1.1)

Feed or pasture
analysis 5.0  (1.0) 6.0  (2.3) 1.1  (0.4) 5.1  (1.3) 4.2  (0.6)

Water analysis 2.3  (0.6) 8.2  (2.6) 5.8  (1.7) 8.2  (2.2) 5.2  (0.8)
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Generally, the percentages of operations that had equine feces tested for parasites, tested feed or pasture, or
analyzed water in 1997 increased with increasing size of operation.

b.  Percent of operations that had the following tests performed for resident equids in 1997 by size of
operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More

Test Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror

Fecal test for parasites 5.9  (1.7) 12.3  (1.7) 20.1  (2.4) 27.2  (4.0)

Feed or pasture
analysis 1.1  (0.6) 5.9  (1.3) 6.7  (1.4) 15.3  (3.3)

Water analysis 3.1  (1.1) 6.7  (1.5) 5.9  (1.6) 12.7  (3.4)

In 1997, larger percentages of boarding/training and breeding operations did fecal testing for parasites on
resident equids and feed or pasture analyses than operations of other primary functions.  The farm/ranch
function had the smallest percentage (2.5 percent) of operations that performed water analyses.

c.  Percent of operations that had the following tests performed for resident equids in 1997 by primary
function of operation:

Per cent Op era tions by Pri mary Func tion of Operation

Board ing/Train ing
Facility Breed ing Farm Farm/Ranch

Resi dence 
(Per sonal Use) Other

Test Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror Percent
Stan dard

Er ror

Fecal test for
parasites 24.9  (5.0) 26.0  (5.1) 6.6 (1.4) 11.8 (1.7) 13.6 (4.7)

Feed or pasture
analysis 13.7 (4.2) 9.7  (2.7) 2.9 (0.7) 3.8 (0.9) 5.3 (2.7)

Water analysis 12.3  (3.7) 7.7  (4.0) 2.5 (0.8) 6.1 (1.2) 4.3 (2.4)
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8.  Equine in fec tious ane mia (EIA)

Over one-half (58.9 percent) of operations in the Central region had not heard of EIA.

a.  Percent of operations by familiarity with EIA before the Equine ‘98 interview and region:

Per cent Op era tions by Region

South ern North east West ern Cen tral All Op era tions

Level of Familiarity Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Had not heard of it
before 25.9  (3.5) 31.9  (4.5) 45.6  (4.1) 58.9  (3.8) 30.3  (2.0)

Recognized name, not 
much else 14.1  (2.7) 13.0  (3.3) 13.6  (3.1) 11.1  (1.9) 16.3  (1.5)

Knew some basics 34.2  (3.9) 33.5  (4.2) 15.4  (2.5) 13.8  (3.4) 22.5  (1.6)

Knowledgeable   25.8  (4.0)   21.6  (3.7)   25.4  (3.4)   16.2  (2.4)   30.9  (1.9)

Total 100.0 100.0 100.0 100.0 100.0

About one-third of farm/ranch operations and residences with equids for personal use had not heard of
EIA, while over one-half of the boarding/training and breeding facilities considered themselves
knowledgeable about the disease. 

i.  Percent of operations by familiarity with EIA before the Equine ‘98 interview and primary function
of operation:

Per cent Op era tions by Pri mary Func tion of Operation

Board ing/Train ing
Facility Breed ing Farm Farm/Ranch

Resi dence
(Per sonal Use) Other

Level of Fa mili ar ity Percent
Standard

Er ror Percent
Standard 

Er ror Percent
Standard 

Er ror Percent
Standard 

Er ror Percent
Standard 

Er ror

Had not heard of it before 11.5  (5.2) 5.7  (2.0) 34.6  (3.3) 32.5  (3.0) 12.6  (7.3)

Recognized name, not
much else 4.1  (1.8) 3.3  (1.4) 23.9  (2.8) 14.6  (1.9) 5.7  (3.0)

Knew some basics 15.0  (5.1) 31.8  (5.7) 16.5  (2.1) 24.2  (2.5) 44.6  (11.3)

Knowledgeable   69.4  (6.9)   59.2  (5.9)   25.0  (2.7)   28.7  (2.8)   37.1  (11.3)

Total 100.0 100.0 100.0 100.0 100.0
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The Southern region had the largest percentage (55.2 percent) of operations that tested resident equids for
EIA in 1997, while the Western region had the smallest percentage (18.9 percent) of operations that tested
resident equids for EIA.

b.  Percent of operations that had at least one Coggins or other test performed for equine infectious anemia
(EIA) for resident equids in 1997 by region:

Per cent Op era tions by Region

South ern North east West ern Cen tral All Op era tions

Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

55.2  (3.4) 36.2  (5.3) 18.9  (3.4) 40.3  (4.4) 40.9  (2.2)

As the size of operation increased, so did the percentage of operations that tested at least one resident equid
for EIA in 1997.

c.  Percent of operations that had a Coggins or other test performed for equine infectious anemia (EIA) for
resident equids in 1997 by size of operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More

Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror

27.0  (3.6) 45.1  (3.0) 60.7  (3.2) 76.4  (4.8)

Over two-thirds of operations that were primarily boarding/training facilities, breeding farms, and other
function tested resident equids for EIA in 1997.  Approximately one-third of operations had equids tested for
EIA in the farm/ranch and residence with equids for personal use categories.

d.  Percent of operations that had a Coggins or other test performed for equine infectious anemia (EIA) for
resident equids in 1997 by primary function of operation:

Per cent Op era tions by Pri mary Func tion of Operation

Board ing/Train ing
Facilities Breed ing Farm Farm/Ranch

Resi dence 
(Per sonal Use) Other

Percent
Standard 

Er ror Percent
Standard 

Er ror Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror

79.1 (5.8) 78.7  (5.3) 30.5 (2.9) 39.1 (3.2) 67.9 (9.9)
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Over 60 percent of resident equids were tested for EIA on operations that did EIA testing.  Overall, 35.6
percent of resident equids on all operations were tested for EIA in 1997. 

The percentage of resident equids tested for EIA was lower in the Western region (12.1 percent)
compared to other regions.

e.  Percent of resident equids tested for EIA in 1997 by region:

Per cent Resi dent Equids by Region

Southern North east West ern Cen tral All Op era tions

Per cent Resi dent
Equids Tested on: Percent

Stan dard
Er ror Percent

Stan dard
Er ror Percent

Stan dard
Er ror Percent

Stan dard
Er ror Percent

Stan dard
Er ror

Operations that tested 
for EIA 69.5  (2.9) 61.3  (5.5) 38.8  (4.3) 66.5  (6.5) 63.4  (2.3)

All operations 49.7  (2.6) 32.8  (4.3) 12.1  (1.8) 38.9  (4.4) 35.6  (1.7)

For resident equids that were tested for EIA, each was tested slightly more than one time on average
during 1997.

f.  For operations that tested for EIA during 1997, average number of tests per equid tested:

Av er age Num ber 
Tests per Equid Stan dard Er ror

1.1  (0.0)

The cost of testing was the owner/operators’ estimates of total cost, including veterinarian fees, costs of
transporting equids, and testing costs.  For operations that tested for EIA in 1997, the average cost per
test was slightly less than the operation average.  These results indicate that the cost per test was similar
across operations regardless of operation size or weight given to their response.

There were 1.37 million official EIA tests performed in fiscal year 1997, per USDA:APHIS:Veterinary
Services.  Multiplying the average cost per test of $24.65 times 1.37 million tests results in an estimated
$34 million spent by the equine industry on EIA testing in 1997.

g.  For operations that tested for EIA during 1997, average and operation average cost per test (including
call fee and cost of transportation):

Cost per Test (Dol lars)

Average Stan dard Er ror Op era tion Average Stan dard Er ror

$24.65  ($0.74) $26.57  ($0.85)
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Overall, the primary reasons operations tested for EIA were for show requirements within the state (41.4
percent of operations) followed by for interstate movement (19.2 percent of operations).  International
movement of equids and equine illness consistent with EIA were infrequent primary reasons for EIA testing,
most likely because these events occur infrequently. 

A larger percentage of operations tested equids for EIA for interstate movement in the Western region (39.1
percent) than in other regions in 1997.  A larger percentage of operations in the Southern region (21.4
percent) tested equids for EIA for personal knowledge than in other areas. 

h.  For operations that tested for EIA during 1997, percent of operations by primary reason for testing and
region:

Per cent Op era tions by Region

South ern North east West ern Cen tral All Op era tions

Pri mary Reason Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard 

Er ror

Change of ownership
(within state) 9.8  (2.0) 12.8  (4.3) 5.5  (2.5) 13.6  (3.6) 10.5  (1.5)

Show requirement
(within state) 37.6  (3.4) 46.5  (8.3) 36.3  (11.7) 50.9  (5.6) 41.4  (2.8)

Interstate movement 16.7  (3.1) 18.3  (6.0) 39.1  (9.2) 16.0  (4.2) 19.2  (2.2)

International
movement 0.7  (0.5) 1.4  (1.4) 1.4  (1.2) 0.9  (0.6) 0.9  (0.4)

For personal
knowledge 21.4  (3.3) 9.5  (3.4) 11.3  (6.2) 8.9  (3.3) 16.2  (2.2)

Veterinary
recommendation due
to equine illness 4.4  (2.3) 2.9  (2.7) 1.9  (1.4) 1.1  (0.8) 3.2  (1.3)

Other    9.4  (2.7)    8.6  (7.0)    4.5  (2.0)    8.6  (3.4)    8.6  (1.9)

Total 100.0 100.0 100.0 100.0 100.0
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9. Vac ci na tions

Overall, at least one resident equid on 60.5 percent of operations received some kind of vaccine in 1997,
an indication that resident equids were not vaccinated on nearly 40 percent of operations.  Nearly
three-fourths of operations in the Western region (73.9 percent) vaccinated compared to one-half of
operations in the Southern and Central regions.

a.  Per cent of op era tions where any vac cines were ad min is tered to resi dent equids dur ing 1997 by region:

Per cent Op era tions by Region

Southern North east West ern Cen tral All Op era tions

Per cent
Stan dard

Er ror Per cent
Stan dard 

Er ror Per cent
Stan dard

Er ror Per cent
Stan dard

Er ror Per cent
Stan dard

Er ror

54.2  (3.4) 62.3  (6.2) 73.9  (3.7) 56.8  (4.8) 60.5  (2.2)

The percentage of operations that administered some kind of vaccine to at least one resident equid in
1997 increased with increasing size of operation.  Estimates in the table below do not reflect the number
of equids vaccinated or number of vaccines given per equid but indicate that less than one-half (44.9
percent) of operations with one to two equids and 89.8 percent of operations with 20 or more resident
equids vaccinated at least one resident equid.

b.  Percent of operations where any vaccines were administered to resident equids during 1997 by size of
operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More

Per cent
Stan dard

Er ror Per cent
Stan dard

Er ror Per cent
Stan dard

Er ror Per cent
Stan dard

Er ror

44.9  (3.8) 70.5  (2.5) 74.4  (3.0) 89.8  (2.6)

On operations where any vaccines were administered to resident equids in 1997, the veterinarian was the  
primary source of vaccine for the largest percentage of operations (67.7 percent) followed by feed or
veterinary supply stores (22.4 percent) and catalogs (8.8 percent).

c.  For op era tions where any vac cines were ad min is tered to resi dent equids during 1997, per cent of
op era tions where vac cines given were ob tained from the fol low ing sources (and pri mary source):

             Per cent Operations

Source All Sources
Stan dard

Er ror
Pri mary
Source

Stan dard
Er ror

Veterinarian 75.0  (2.1) 67.7  (2.3)

Feed or veterinary supply store 30.8  (2.1) 22.4  (1.9)

Catalog 13.4  (1.5) 8.8  (1.3)

Other 1.5  (0.6)    1.1  (0.5)

Total 100.0
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Veterinarians, operation personnel, and horse owners may have given vaccines on any one operation,
although veterinarians administered the majority of vaccines on just over one-half (52.5 percent) of the
operations where at least some resident equids were vaccinated in 1997.  Operation personnel gave the
majority of vaccines on  over one-third (36.9 percent) of the operations.

d.  For operations where any vaccines were administered to resident equids during 1997, percent of
operations by person(s) giving the vaccines and who administered the majority of vaccinations:

             Per cent Op era tions            

Per son Vac ci nat ing Given By
Stan dard

Er ror Ma jor ity Given
Stan dard

Er ror

Veterinarian 65.7  (2.4) 52.5  (2.6)

Operation personnel (including operator) 49.3  (2.5) 36.9  (2.4)

Horse’s owner (other than operator) 14.8  (1.7) 8.8  (1.5)

Other 2.6  (0.8)    1.8  (0.7)

Total 100.0
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On operations where vaccinations were given to equids, operation personnel administered the majority of 
vaccinations on larger percentages of breeding operations (51.4 percent) than on boarding/training
operations (24.2 percent) and residences with personal use of equids (32.6 percent).  For operations that
vaccinated, a veterinarian administered the majority of vaccinations on over one-half of residences with
personal use of equids (58.2 percent) and boarding/training facilities (57.5 percent)

e.  For operations where vaccines were administered to resident equids during 1997, percent of operations
by person giving the majority of vaccinations and primary function of operation:

Per cent Op era tions by Per son Vaccinating

Vet eri nar ian
Op era tion Per son nel 
(In clud ing Op era tor)

Horse’s Owner 
(Not Op era tor) Other

Pri mary Func tion
of Operation Percent

Standard
Er ror Percent

Standard
Er ror Percent

Standard
Er ror Percent

Standard
Er ror Total

Boarding/training
facility 57.5  (7.7) 24.2  (5.7) 18.2  (6.0)  0.1  (0.1) 100.0

Breeding farm 37.5 (6.2) 51.4 (6.3) 9.3 (4.1) 1.8 (1.4) 100.0

Farm/ranch 47.5 (4.6) 39.2 (4.1) 12.3 (3.1) 1.0 (0.8) 100.0

Residence with
equids for
personal use 58.2 (3.6) 32.6 (3.3) 6.7 (1.9)  2.5 (1.2) 100.0

Other 30.2  (12.7) 68.0  (12.6) 1.6  (1.0) 0.2  (0.2) 100.0
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10.  De worm ing

Overall, a dewormer was given to at least one resident equid on 86.7 percent of operations in 1997.  This
percentage was similar across regions of the country.

a.  Percent of operations where dewormers were given to at least one resident equid during 1997 by
region:

Per cent Op era tions by Region

Southern North east West ern Cen tral All Op era tions

Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

85.7  (2.4) 89.7  (3.9) 89.9  (2.2) 83.4  (4.1) 86.7  (1.5)

Over 90 percent of operations with three or more equids gave dewormers to resident equids in 1997.  A lower
percentage (78.9 percent) of operations with one to two equids gave dewormers.   It appears that more
operations, regardless of size of operation, gave dewormers to equids than vaccinated at least one equid in
1997.  (See B.9.b.)

b.  Percent of operations where any dewormers were given to resident equids during 1997 by size of
operation:

Per cent Op era tions by Num ber Equids

1-2 3-5 6-19 20 or More

Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

78.9  (3.0) 90.8  (1.6) 95.9  (1.3) 99.4  (0.4)
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For operations that dewormed at least one equid, the largest percentage (62.5 percent) of operations
primarily obtained dewormers for equids from feed or veterinary supply stores in 1997.  Only about
one-fourth (27.0 percent) primarily obtained dewormers from a veterinarian.

c.  For operations where any dewormers were given to resident equids during 1997, percent of operations
where dewormers were obtained from the following sources (and primary source):

             Per cent Operations

Source All Sources
Stan dard

Er ror Pri mary Source
Stan dard

Er ror

Veterinarian 33.3  (2.0) 27.0  (2.0)

Feed or veterinary supply store 72.9  (1.9) 62.5  (2.1)

Catalog 12.7  (1.4) 8.5  (1.1)

Other 2.5  (0.6)    2.0  (0.5)

Total 100.0

Operation personnel administered the majority of dewormers to resident equids on 70.3 percent of
operations that dewormed in 1997.  Veterinarians administered the majority of dewormers on only 13.0
percent of operations. 

d.  For operations where any dewormers were given to resident equids during 1997, percent of operations
by person(s) giving the dewormers and who gave the majority of dewormers:

             Per cent Op era tions            

Per son De worm ing Given By
Stan dard

Er ror
Ma jor ity 
Given By

Stan dard
Er ror

Veterinarian 23.2  (1.9) 13.0  (1.5)

Operation personnel (including operator) 75.2  (2.2) 70.3  (2.2)

Horse’s owner (not operator) 19.9  (2.0) 15.4  (1.8)

Other 1.7  (0.5)    1.3  (0.5)

Total 100.0
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C.  Births, Illnesses, and Deaths1

1.  Born alive or born dead
a.  Operations with births   

Overall, 16.9 percent of operations had at least one equine birth in 1997.  The percentage of operations that
had equine births increased with increasing size of operations.  

i.  Percent of operations that had any equine births during 1997 by size of operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-2 3-5 6-19 20 or More All Op era tions

Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard 

Er ror Percent
Stan dard

Er ror

3.8  (1.5) 13.0  (1.7) 45.6  (3.2) 73.7  (4.6) 16.9 (1.2)

At least one horse foal was born on 16.7 percent of those operations that had horses in 1997.

ii.  For operations that had the following types of equids2, percent of operations that had births of each
equid type during 1997:

Type
Per cent Op era tions

with Equid Type
Stan dard

Er ror

Horses 16.7  (1.2)

Miniature horses 10.6  (4.2)

Ponies 6.6  (2.2)

Mules 4.7  (1.9)

Donkeys or burros 5.9  (2.3)
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Overall, 93 percent of births were live births.  Approximately equal percentages of equids born dead were 
full term and premature.

b.  Percent of equids born alive, born dead (320 days or more gestation), or born dead (less than 320 days
gestation) during 1997:

Per cent Births

Born Alive Born Dead Full Term Born Dead Pre ma ture

Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Total

93.0  (1.0) 3.9  (0.8) 3.1  (0.6) 100.0

At least 90 percent of births in each equid category were live births.  Although no mules were reported
born dead, the number of operations with mule births in the Equine ‘98 Study was very low.

i.  Percent of equids born alive by type of equid:

Type Per cent Equids Stan dard Er ror

Horses 93.0  (1.1)

Miniature horses 90.5  (2.7)

Ponies 93.8  (3.9)

Mules 100.0 --

Donkeys or burros 90.7  (1.0)
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2.  Foal ing location

Overall, nearly 50 percent of operations that had one or more foals born alive in 1997 routinely had foals born 
on pasture, and 44.2 percent routinely had foals born in a stall (whether designated as a foaling stall or a stall
used for another purpose).  

a. For op era tions where foals were born alive in 1997, per cent of op era tions by location best describing
where foals were routinely born and region:

Per cent Op era tions by Region

South ern North east West ern Cen tral All Op era tions

Foal ing Lo ca tion Percent
Standard 

Er ror Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Error Percent
Standard 

Error

Pasture 52.5  (5.2) 34.0  (8.8) 55.8  (9.6) 42.4  (7.8) 49.4  (3.8)

Designated foaling stall 33.5  (4.8) 60.8  (9.3) 30.0  (6.7) 51.2  (7.5) 39.0  (3.4)

Other stall 6.7  (2.8) 5.0  (3.0) 3.1  (1.5) 4.6  (2.9) 5.2  (1.5)

Other    7.3  (3.2)    0.2  (0.1)   11.1  (4.9)    1.8  (1.1)    6.4  (1.9)

Total 100.0 100.0 100.0 100.0 100.0

As operation size increased, the percentage of operations routinely foaling on pasture declined and the
percentage of operations using designated foaling stalls increased.  

b. For op era tions where foals were born alive in 1997, per cent of op era tions by location best describing
where foals were routinely born and size of operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-5 6-19 20 or More

Foal ing Lo ca tion Percent
Standard

Er ror Percent
Standard

Er ror Percent
Standard

Er ror

Pasture 62.5  (7.0) 44.4  (4.4) 35.0  (5.8)

Designated foaling stall 22.1  (5.4) 44.9  (4.7) 59.0  (6.2)

Other stall 8.0  (3.6) 3.6  (1.2) 4.2  (3.0)

Other    7.4  (3.8)    7.1  (2.8)    1.8  (0.9)

Total 100.0 100.0 100.0
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3. Neo na tal prac tices

Overall, fewer than 20 percent of operations with live births routinely tested foals for adequate absorption 
of immunoglobulins.  A larger percentage (34.2 percent) of operations with 20 or more equids routinely
performed this test.  

Approximately one-third of these operations had a veterinarian examine newborn foals in the first 48
hours of life.  Overall, 73.6 percent of operations treated foals’ navels, and 37.2 percent routinely gave
the foal an enema in the first 48 hours of its life.

a.  For operations where foals were born alive, percent of operations routinely performing the
following practices on neonatal foals during the first 2 days (48 hours) of life by size of operation:

Per cent Op era tions by Size of Op era tion (Num ber Equids)

1-5 6-19 20 or More All Op era tions

Prac tice Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Error

Ex am ined by a
vet eri nar ian 36.2  (8.5) 28.6  (3.9) 39.8  (7.0) 33.1  (3.9)

Tested for adequate
co los tral ab sorp tion of
im mu no globu lins 15.5  (4.9) 17.7  (3.6) 34.2  (6.9) 19.5  (3.0)

Na vels dipped 73.6  (3.0) 71.8  (3.7) 83.0  (4.3) 73.6  (3.0)

Given an en ema 37.2  (3.7) 35.5  (4.1) 58.4  (6.4) 37.2  (3.7)
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4. Mor bid ity

For operations with foals during 1997, the largest percentages of operations had one or more foals with
digestive problems other than colic (e.g., diarrhea, 13.4 percent) and injury/wounds/trauma (12.7 percent)
within the first 6 months of life.  Digestive problems affected over 20 percent of foals within their first 6
months of life, and injury/wounds/trauma affected 13.4 percent of foals. At least some operations had one or
more foals with each of the problems listed.  These estimates do not include equids on race tracks.  Morbidity
may be different for that population of equids.

See graph on page 39.

a.  For operations with foals, percent of operations (and percent of foals) where resident foals less than 6
months old were affected with the following conditions during 1997:  

Per cent

Cause Opera tions
Stan dard

Er ror
Foal

Inventory1
Stan dard 

Er ror

Colic 2.7  (1.0) 2.4  (0.8)

Other digestive problems (e.g., diarrhea) 13.4  (3.3) 21.9  (4.8)

Respiratory problems 3.6 (1.3) 8.2  (3.9)

Eye problems 1.3  (0.5) 1.2  (0.4)

Skin problems 1.5  (1.1) 1.4  (0.8)

Reproductive problems (e.g.,
hermaphrodite, inguinal hernia) 1.8  (1.0) 1.4  (0.7)

Behavioral problems (e.g., unusual,
affected use or safety) 0.1  (0.0) 0.0  (0.0)

Injury/wounds/trauma 12.7  (2.3) 13.4 (2.5)

Leg/hoof problems (could not be used
for intended use without treatment) 2.8  (0.8) 2.4  (0.6)

Neurologic problems (e.g., spinal
problem, wobblers, seizure, EPM) 0.3  (0.1) 0.4  (0.2)

Infectious disease unrelated to specific
body system 0.6  (0.3) 0.7 (0.4)

Chronic weight loss 0.7  (0.3) 0.6  (0.3)

Overweight/obese 1.2  (1.0) 1.1  (0.8)
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Percentages of equids affected with the various conditions were fairly similar across regions.

b.  Percent of resident equids 6 months of age or older that were affected with the following conditions
during 1997 by region:  

Per cent Equids1 by Region

South ern North east West ern Cen tral All Op era tions

Cause Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard 

Er ror Percent
Stan dard 

Er ror Percent
Stan dard 

Er ror

Colic 4.7  (0.8) 5.1  (1.4) 4.4  (0.9) 4.2  (1.0) 4.6  (0.5)

Other digestive problems (e.g.,
diarrhea) 0.8  (0.3) 2.2  (1.0) 1.1  (0.4) 0.3  (0.2) 1.0  (0.2)

Respiratory  problems 2.2  (0.6) 2.0  (0.8) 2.6  (0.8) 3.1  (0.9) 2.5  (0.4)

Eye problems 2.0  (0.4) 0.8  (0.2) 1.9  (0.5) 1.7  (0.5) 1.7  (0.2)

Skin problems 2.9  (0.7) 1.2  (0.4) 2.4  (0.5) 1.3  (0.4) 2.2  (0.3)

Reproductive problems (e.g.,
infertility, dystocia) 0.8  (0.2) 1.0  (0.4) 1.1  (0.3) 1.0  (0.2) 0.9  (0.1)

Behavioral problems (e.g.,
unusual, affected use or safety) 0.4  (0.2) 0.4  (0.2) 0.7  (0.3) 0.9  (0.5) 0.6  (0.1)

Injury/wounds/trauma 5.9  (0.7) 7.1  (1.4) 7.1  (0.8) 7.0  (1.2) 6.6  (0.5)

Leg/hoof problems (could not be
used for intended use without
treatment) 4.4  (0.6) 5.3  (1.3) 5.6  (0.7) 4.4  (1.0) 4.8  (0.4)

Neurologic problems (e.g., spinal
problem, wobblers, seizure, EPM) 0.4  (0.2) 0.2  (0.1) 0.7  (0.2) 0.3  (0.2) 0.4  (0.1)

Infectious disease unrelated to
specific body system 0.1  (0.1) 1.3  (0.7) 1.1  (0.4) 0.5  (0.2) 0.6  (0.2)

Chronic weight loss 0.5  (0.3) 0.8  (0.4) 0.7  (0.2) 0.9  (0.3) 0.7  (0.1)

Overweight/obese 0.6  (0.3) 0.8  (0.4) 2.3  (0.8) 2.0  (0.7) 1.4  (0.3)
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Health event categories were kept as basic as possible to minimize misclassification since events were
owner/operator reported.  The equid did not have to be examined by a veterinarian for the owner/operator to
report the problem, so misdiagnosis by the owner/operator was possible.  Recall bias (e.g., asking the
owner/operator to remember number of animals with various medical problems for an entire year) may have
occurred.  Recent events and those with more costly consequences would more likely be reported. 

The largest percentage of operations (see Table C.4.c.) and percentage of equids (see Table C.4.b.)
experienced colic, leg/hoof problems, and injury/wounds/trauma.  A higher percentage of operations (and
equids) were affected by equine obesity versus had problems with chronic weight loss.  

c.  Percent of operations where resident equids 6 months of age or older were affected with the following
conditions during 1997 by region:

Per cent Op era tions by Region

South ern North east West ern Cen tral All Op era tions

Cause Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard 

Er ror Percent
Stan dard 

Er ror Percent
Stan dard 

Er ror

Colic 13.1  (1.8) 16.1  (4.4) 14.0  (3.1) 12.7  (3.3) 13.6  (1.4)

Other digestive problems (e.g.,
diarrhea) 2.5  (0.9) 3.9  (1.4) 4.2  (1.3) 1.1  (0.6) 2.8  (0.5)

Respiratory problems 4.9  (1.1) 5.4  (2.2) 7.6  (3.1) 8.1  (2.2) 6.3  (1.0)

Eye problems 7.9  (1.6) 3.5  (1.1) 8.8  (2.6) 7.3  (2.2) 7.4  (1.0)

Skin problems 7.0  (1.5) 3.4  (1.1) 7.5  (1.9) 4.0  (1.2) 6.0  (0.8)

Reproductive problems (e.g.,
infertility, dystocia) 2.7  (0.8) 3.4  (1.5) 4.0  (1.0) 3.3  (0.8) 3.2  (0.5)

Behavioral problems (e.g.,
unusual, affected use or safety) 1.3  (0.7) 1.8  (0.9) 2.4  (1.3) 1.8  (0.8) 1.7  (0.5)

Injury/wounds/trauma 16.2  (2.0) 16.7  (3.4) 21.7  (2.6) 17.8  (2.9) 17.9  (1.3)

Leg/hoof problems (could not be 
used for intended use without
treatment) 15.3  (2.2) 14.5  (3.7) 22.0  (3.0) 11.5  (2.5) 16.0  (1.4)

Neurologic problems (e.g.,
spinal problem, wobblers,
seizure, EPM) 1.5  (0.7) 0.7  (0.3) 3.2  (1.1) 0.9  (0.5) 1.6  (0.4)

Infectious disease unrelated to
specific body system 0.5  (0.3) 2.0  (1.0) 1.4  (0.5) 1.3  (0.7) 1.1  (0.3)

Chronic weight loss 2.1  (1.1) 3.8  (1.8) 2.8  (1.0) 3.2  (1.0) 2.7  (0.6)

Overweight/obese 2.5  (1.1) 3.4  (1.8) 6.9  (2.5) 6.3  (2.1) 4.5  (0.9)
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Injury/wounds/trauma and/or leg/hoof problems, followed by colic and respiratory problems, accounted
for the greatest number of days of lost use and greatest costs for more operations in 1997 than any other
health conditions.  Injury/wound/trauma and leg/hoof problems were combined as many operations had
difficulty choosing between these categories (e.g., traumatic cause of a fracture). Obesity rarely caused
the greatest number of days of lost use or greatest cost on operations.

d.  Percent of operations by condition with the greatest number of days of lost use and greatest cost
(including cost of lost use) during 1997:  

Per cent Operations

Cause
Great est Num ber 

Days Lost
Stan dard

Er ror
Great est

Cost
Stan dard

Er ror

Colic 16.6  (2.7) 16.7  (2.4)

Other digestive problems 2.4  (0.7) 2.3  (0.7)

Respiratory problems 7.9  (2.1) 8.9  (2.3)

Eye problems 4.0  (1.2) 4.2  (1.2)

Skin problems 2.1  (0.8) 2.5  (0.9)

Reproductive problems 2.9  (0.7) 3.9  (0.8)

Behavioral problems 3.2  (1.3) 1.5  (0.8)

Injury/wounds/trauma OR
Leg or hoof problems 53.4  (3.4) 52.6  (3.2)

Neurologic problems 2.3  (0.9) 2.2  (0.9)

Infectious disease unrelated to specific
body system 2.3  (0.9) 2.4  (0.9)

Chronic weight loss 2.5  (1.2) 2.4  (1.2)

Overweight/obese    0.4  (0.3)    0.4  (0.2)

Total 100.0 100.0
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5.  Mor tal ity

Overall, the mortality rate for foals in the first 30 days of life was 3.6 percent with almost one-half of deaths
occurring at 2 days or less of age.  Small numbers of foals and foal deaths within regions caused some
regional estimates to be somewhat imprecise (large standard errors).

a.  Foals that died in the first 30 days of life (including born on or moved onto the operation) as a percent of 
foals born alive in 1997 by age (in days) and region:

Per cent Foals by Region

South ern North east West ern Cen tral All Op era tions

Age (Days) Percent
Stan dard

Er ror Percent
Stan dard 

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

2 or less 2.2  (0.7) 1.5  (0.9) 1.1  (0.5) 1.2  (0.6) 1.7  (0.4)

3-30 2.4  (0.9) 3.6  (2.1) 0.7  (0.3) 1.1  (0.6) 1.9  (0.5)

Total 4.6  (1.1) 5.1  (2.2) 1.8  (0.6) 2.3  (0.8) 3.6  (0.7)
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Health event categories were kept as basic as possible to minimize misclassification since events were
owner/operator reported.  The equid did not have to be examined by a veterinarian for the owner/operator 
to report the problem, so misdiagnosis by the owner/operator was possible.  Recall bias (e.g., asking the
owner/operator to remember number of animals with various medical problems for an entire year) may
have occurred.  Recent events and those with more costly consequences would more likely be reported. 

The small number of operations with foals and foal deaths caused some estimates to be somewhat
imprecise (large standard errors).  For example, for birth defects in 2-day-old or younger age range, the
90 percent confidence interval is 1.2 to 31.8 percent.  Thus, differences between cause of death estimates
(colic, other digestive, etc.) within the two age groups are difficult to detect.

Frequently listed conditions in the Other Known causes of foal death at 30 days of age or younger
included prematurity, lack of milk or colostrum production by the mare, exposure/drowned, and
infection.  Overall, causes for one-third of foal deaths at 30 or fewer days of age were unknown.  A larger 
percentage of foal deaths were attributed to birth defects than were attributed to other diseases and
conditions.

b.  Percent of foal deaths (30 days of age or younger) by age and cause of death:  

 Per cent Foal Deaths by Age (Days)

2 or Less 3-30 0-30

Cause Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Colic 0.0  (0.0) 0.3  (0.2) 0.2  (0.1)

Other digestive disease (e.g.,
diarrhea) 0.7  (0.5) 0.6  (0.4) 0.6  (0.3)

Respiratory disease 2.0  (1.4) 1.1  (0.4) 1.5  (0.7)

Neurologic disease (e.g., seizures,
wobblers,  spinal problems) 4.4  (3.6) 1.8  (1.4) 3.1  (1.9)

Dystocia or birthing complications 9.2  (6.9) 1.3  (0.9) 5.1  (3.4)

Birth defects 16.5  (9.3) 18.7  (9.0) 17.6  (6.5)

Injury/wounds/trauma 8.9  (8.0) 9.9  (7.7) 9.4  (7.6)

Other known 32.2  (12.2) 26.6  (7.6) 29.3  (7.5)

Unknown   26.1  (8.6)   39.7  (11.6)   33.2  (7.3)

Total 100.0 100.0 100.0
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Overall, mortality rates in equine age groups from 30 days to 6 months, 6 months to 5 years, and 5 to 20 years 
were similar at 1.3 to 1.4 percent of resident equids based on August 1, 1997, inventory.  The highest
percentage mortality was in the 20 years or older age group (11.1 percent of equids).  High standard errors in
this category within each region were due to low numbers of operations and deaths within regions.

Although recall bias was a concern for deaths, owners/operators were more likely to remember the numbers
of animals that died and the causes of those deaths than the numbers of illnesses from which animals
recovered.

c.  Number of resident equids more than 30 days of age that died or were euthanized during 1997 as a
percent of August 1, 1997, age class resident inventory by region:

Per cent Equids by Region

South ern North east West ern Cen tral All Op era tions

Age (Days) Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard 

Er ror Percent
Stan dard 

Er ror Percent
Stan dard 

Er ror

Greater than 30 days, but less than 
6 months 1.0  (0.5) 2.7  (1.9) 2.6  (1.4) 0.1  (0.1) 1.4  (0.4)

From 6 months up to 5 years 1.6  (0.6) 0.6  (0.5) 0.8  (0.4) 1.6  (0.8) 1.3  (0.3)

From 5 years to 20 years 1.4  (0.3) 0.5  (0.2) 1.3  (0.3) 1.7  (0.7) 1.3  (0.2)

20 years or older 13.3  (4.2) 11.9  (3.9) 9.7  (3.3) 9.6  (3.6) 11.1  (1.9)
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Overall, the largest percentages of deaths for equine more than 30 days of age were attributed to old age
(29.5 percent) followed by colic (17.5 percent) and injury/wounds/trauma (10.5 percent). 
Injury/wounds/trauma may have involved leg or hoof problems indicating a potential overlap between
these two categories.  Combined injury/wounds/trauma and leg or hoof problems accounted for 17.6
percent of deaths in equids more than 30 days of age.

Respiratory problems, injury/wounds/trauma, and leg/hoof problems accounted for 49.1 percent of the
deaths in the youngest age category (more than 30 days, but less than 6 months.)  Colic and
injury/wounds/trauma combined with leg/hoof problems accounted for over 50 percent of the deaths in
the 6 months to 5 years and 5 to 20 years age categories.  

Nearly one-fourth of the deaths in the two age groups from 6 months to 5 years and 5 to 20 years were
attributed to “other known “ causes.  Some of the more frequent causes in the other category included
cancer, cardiovascular disease (heart attack, aneurysm), poisoning, lightning strike, liver disease, and
birth defects.

d.  Per cent of equine deaths (more than 30 days of age), in clud ing eutha na sia, by cause and age:

Per cent Equine Deaths by Age

Greater than 30 Days,
But Less than 6 Months

From 6 Months -
5 Years

From 5 Years -20
Years 20 Years or Older All Ages

Cause Percent
Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror Percent

Stand.
Er ror

Colic 6.6  (4.6) 33.4  (13.1) 23.1  (6.1) 6.3  (2.6) 17.5  (4.1)

Other di ges tive
problems (e.g.,
diarrhea) 8.2  (5.0) 0.2  (0.1) 1.2  (0.6) 0.9  (0.7) 1.1  (0.5)

Res pi ra tory problems 14.1  (12.0) 0.2  (0.1) 3.2  (2.6) 4.0  (2.1) 3.4  (1.5)

Neu ro logic problems
(e.g., spinal problem,
wobblers, seizure, EPM) 5.8  (4.3) 5.3  (5.5) 0.7  (0.4) 5.7  (4.3) 3.8  (2.4)

Dys to cia 0.1  (0.1) 0.0  (0.0) 2.0  (0.9) 0.1  (0.0) 0.8  (0.3)

Re pro duc tive
prob lems (e.g.,
infertility, dystocia) 0.0 -- 0.0 -- 0.8  (0.6) 1.9  (1.5) 1.1  (0.8)

In jury/wounds/trauma 28.1  (14.2) 16.7  (10.8) 16.3  (5.1) 0.9  (0.6) 10.5  (3.8)

Leg or hoof prob lems 6.9  (6.9) 0.1  (0.1) 18.4  (8.0) 0.4  (0.1) 7.1  (2.7)

Old age -- -- -- -- 5.7  (2.8) 66.6  (9.5) 29.5  (5.5)

Other known 5.2  (4.6) 23.6  (8.2) 22.1  (6.0) 9.5  (3.9) 16.6  (3.1)

Unknown   25.0  (16.9)   20.5  (9.1)    6.5  (3.2)    3.7  (2.1)    8.6  (2.5)

Total 100.0 100.0 100.0 100.0 100.0
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The percentage of deaths due to colic was less in the Northeast (5.4 percent) and Central (7.5 percent) regions 
compared to the Southern (23.9 percent) and Western (22.0 percent) regions.  The Central region had the
lowest percentage of deaths attributed to old age (16.5 percent), while the Northeast had the highest
percentage (53.2 percent) of deaths attributed to old age.  Small numbers of deaths attributed to certain causes 
within each region caused some estimates to be imprecise (large standard errors.)

e.  Per cent of resident equine deaths (more than 30 days of age), in clud ing eutha na sia, by cause and
region:

Per cent Equine Deaths by Region

South ern North east West ern Cen tral

Cause Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Colic 23.9  (7.9) 5.4  (3.5) 22.0  (6.2) 7.5  (5.6)

Other digestive
problems (e.g.,
diarrhea) 1.7  (0.8) 0.1  (0.1) 1.4  (1.3) 0.2  (0.1)

Respiratory problems 0.6  (0.4) 8.2  (5.7) 0.2  (0.2) 9.5  (5.7)

Neurologic problems
(e.g., spinal problem,
seizure, wobblers ) 6.2  (5.8) 1.4  (1.2) 0.9  (0.6) 4.6  (3.8)

Dystocia or birthing
complications 1.2  (0.8) 1.2  (1.0) 0.4  (0.4) 0.1  (0.1)

Reproductive
problems (e.g.,
infertility, dystocia) 0.7  (0.5) 0.1  (0.0) 0.0  (0.0) 3.8  (3.8)

Injury/wounds/trauma 6.2  (2.3) 11.5  (6.7) 7.4  (2.7) 21.6  (14.2)

Leg or hoof prob lems
(could not be used for
intended use without
treatment) 7.4  (4.1) 2.1  (1.5) 7.4  (4.9) 9.4  (7.6)

Old age 23.1  (8.3) 53.2  (12.1) 37.9  (10.3) 16.5  (7.7)

Other known 19.9  (5.8) 0.5  (0.3) 14.5  (6.3) 22.6  (5.0)

Unknown    9.1  (4.3)   16.3  (8.7)    7.9  (3.9)    4.2  (4.1)

Total 100.0 100.0 100.0 100.0
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Sec tion II: Meth od ol ogy

A.  Early Planning

1.  APHIS and NASS com mit ment

Early plan ning was the key to suc cess in pro vid ing equine sta tis tics.  In 1996, two USDA Agen cies,
APHIS and NASS, com mit ted to pro vide equine health statistics via the Equine ’98 Study (first re port 
to be dis semi nated in August 1998, fol lowed by a number of re ports through 1999) and demo graphic
sta tis tics (January 1, 1998, and Janu ary 1, 1999, equine invento ries to be pub lished in Febru ary 1999).

B.  Equine ’98 Methods

1.  Iden ti fy ing in dustry in for ma tional needs

First, a Cata log of Op portu ni ties for Equine Health Moni tor ing was com piled and dis tributed in June
1995.  Sec ond, a needs as sess ment was un der taken to iden tify in dus try in for ma tional needs.  Next,
ob jec tives (shown on the in side back cover of this re port) were de vel oped for the Equine ’98 Study
from in put via a number of fo cus groups.  These fo cus groups in cluded in dus try rep re sen ta tives,
re search ers, and state and fed eral ani mal health of fi cials.  In ad di tion, web site and 1- 800 tele phone
call- in sur veys were con ducted from Janu ary 1 through March 15, 1997, to pro vide needs as sess ment
in put.  This col lec tive feed back formed the ba sis for the study ob jec tives.

2.  Ma te ri als de vel op ment

Spe cific es ti mates for in for ma tion needed to meet the ob jec tives were iden ti fied via a mockup of the
re port with out any data.  Ques tion naire de sign then be gan, fol lowed by pre- testing in Septem ber and
October 1997.  The ini tial train ing school for NAHMS Co or di na tors (one from each of 28
par tici pat ing states) took place in Janu ary 1998 in Fort Col lins, Colorado.  Sub se quent  train ing
schools were held for NASS enu mera tors and APHIS VMO’s (Vet eri nary Medi cal Of fi cers) and
AHT’s (Ani mal Health Technicians) in each state.  

3.  The sam ple

A goal for all NAHMS na tional studies is to in clude states that ac count for at least 70 per cent of the
ani mal and pro ducer/owner popu la tions in the U.S.  Budget con straints be yond this level of cov er age
was an im por tant con sid era tion.  The most re cent data avail able on which to base the se lec tion of
states to be in cluded in Equine ’98 Study was the 1992 Cen sus of Ag ri cul ture data for horses and
po nies (shown in Ap pen dix II for states se lected).  Use of these data is lim ited in that it rep re sented
horses and po nies on farms only.   A farm is de fined as any place with $1,000 or more sales of
ag ri cul ture prod ucts dur ing the year or had at least five horses.  Based on this defi ni tion, a large
number of horses and op era tions with horses were not in cluded in the Cen sus of Ag ri cul ture
data.  These data were the best avail able at the time for choosing states to be in the study.  

Each state’s con tri bu tion to the U.S. to tal number of horses and po nies and number of farms re port ing 
horses or po nies were cal cu lated for number of ani mals .  The ani mal contribu tion was given a weight 
of 0.6 and the number of farms a weight of 0.4.  This weighted con tri bu tion (sin gle number for
per cent of to tal) was a key de ter mi nant in se lect ing the states.   Every state that ac counted for 2
per cent or more of the U.S. to tal horses and po nies was in cluded in the study ex cept for Iowa and
Idaho which were ex cluded due to ex pected re source con flicts with a then pro posed NAHMS cat tle
on feed study.  Thus, 21 states were ini tially se lected based on this cri te rion.  In ad di tion, seven states
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were in cluded that in di vidu ally con trib uted less than 2 per cent.  Geor gia, Mary land and New Jer sey
were in cluded due to a high level of state equine in dus try in ter est, and Ala bama, Louisi ana, New
Mexico, and Wyo ming were in cluded to im prove geographi cal rep re sentation.  A to tal of 28 states
were even tu ally in cluded in the Equine’98 Study which ac counted for 78.2 per cent of the U.S. 1992
Cen sus horses and po nies and 78.0 per cent of the farms with horses and po nies.

4.  Data Col lec tion

Ap proxi mately 200 NASS enu mera tors col lected data for the Parts I and II base line health descriptive 
re ports via per sonal in ter views from March 16, 1998, through April 10, 1998.  Approximately 150
VMO’s and AHT’s col lected data for sub se quent Equine ’98 health re ports in the 28 states.

5.  Ed it ing and Es ti ma tion
Ini tial data en try and ed it ing for Equine ’98 Parts I and II base line re ports were per formed in each
in dividual NASS state of fice.   NAHMS per son nel per formed addi tional data ed its on the en tire data
set af ter data from all states were com bined.  The re sponse and non-re sponse cate go ries for the en tire
data set are shown be low.

Category Num ber Per cent

1 - race track office handling 163  3.8

2 - zero equine on hand Jan. 1, 1998 199 4.6

3 - no resident equine on Jan. 1, 1998 13  0.3

4 - refused 787 18.3

5 - 7 complete 2,758 64.0

8 - out of scope 37 0.9

9 - inaccessible    354    8.2

Total 4,311 100.0

The nu mera tor for the re sponse rate cal cu la tion in cludes the 2,758 com plete ques tion naires, 199
re sponses with zero equine, and 13 re sponses with no resi dent equine for a to tal of 2,970 good
re sponses.  The de nomi na tor in cludes 2,970 good re sponses plus 787 re fus als and 354 in ac ces si ble
for a to tal of 4,111.  The re sponse rate was there fore 72.2 per cent.  The two cate go ries ex cluded from
the re sponse rate calculation were 163 race tracks and 37 out of scope ques tion naires such as prison
farms and uni ver sity farms.   Race tracks were con tacted for in ven tory data on the Janu ary Equine
Sur vey and were not re-con tacted.  

Data for Part I and II of the base line health sta tis tics were sum ma rized from 2,904 good re ports.
These re ports were 2,758 com plete re sponses plus 133 race tracks which had some equine in ven tory
on Janu ary 1, 1998, plus 13 re ports with equine pres ent but no resi dent equine on Janu ary 1, 1998.
Non- response ad just ments were made to the ini tial sam pling weights to ac count for those op era tors
not respond ing.  This ad just ment allowed in fer ences to be made to the tar get popu la tion of any place
with one or more equid on Janu ary 1, 1998, in the 28 states.

C.  Sampling and Estimation Details

1.  NASS sam pling frames - Area Frame

The sam pling phase for pro vid ing equine sta tis tics be gan in early 1997.  USDA/NASS live stock
es ti mates were his tori cally based on a multiple frame sam pling tech nique which in cor po rates the
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bene fits of sam pling from both a list and area frame.  The NASS area frame within each of the 48
con ti nen tal states was based on a land use strati fi ca tion such as in tensively cul ti vated land, range
land, urban land ar eas, and land in cit ies.  The sam pling units were ac tual land ar eas and were
ap proxi mately the same size within each stratum.  These sam pling units are called seg ments which
vary in size from stra tum to stra tum.  For ex am ple, in the in ten sively cul tivated or crop pro duc tion
stra tum, the seg ment size was one square mile, whereas in the agricul tural and mixed ur ban strata, the 
size could be as small as one- fourth square mile.  Since equine are more of ten lo cated in fringe ar eas
around towns or cit ies such as found in the ag ri cul ture/ur ban strata com pared to other live stock,
ad di tional seg ments from these strata were al lo cated to the sample. 

Once a seg ment was se lected, maps and/or pho to graphs were pre pared for a field in ter view.  The
en tire land area of the seg ment is ac counted for and as so ciated with an op era tor (per son re spon si ble
for the day-to-day de ci sions).  Each seg ment is thus sub- divided into smaller land ar eas called tracts.
The tract op era tor’s name is very impor tant in cre at ing the mul ti ple frame es ti mates to avoid
du pli ca tion with the list.  There were 7,122 seg ments se lected in all 48 states.  NASS col lected data
for the Fall Area Sur vey dur ing December 1997.  Re spon dents re ported the number of equine
ex pected to be on hand Janu ary 1,1998, on the total acres op er ated in clud ing acres op er ated out side
the tract.  The es ti mate for an Area Frame op era tion such as for to tal equine is then pro rated back to
the tract by the ratio of the op era tion’s acres within the tract di vided by the op era tion’s to tal acres.

2.  NASS sam ple frames - list frame

Since NASS did not previ ously have a list frame for equine, one had to be built.  The goal was to
compile names of op erators/opera tions with large num bers of equids not nor mally con sid ered to
qual ify as a “farm” (since farms would be es ti mated based on the area frame).  There fore, list build ing 
con cen trated on larger places with horses, such as serv ice pro vid ers, that would gen er ally not have
other ag ri cul ture in ter ests.  Such op era tions in cluded board ing sta bles, rid ing and train ing fa cilities,
and race tracks. These op era tions were rare and would not be ac cu rately meas ured by the Area Frame. 
This list de vel op ment oc curred dur ing the sum mer and fall of 1997.  From Janu ary 1 through Janu ary
15, 1998, all list names in all 48 states were con tacted by tele phone or per sonal in ter view and asked
for their equine in ven tory on Janu ary 1, 1998.

3.  Mul ti ple frame esti ma tion

The Area Frame sam ple data and the List Frame sam ple data were then com bined.  How ever, to avoid 
any pos si ble du pli ca tion, the List Frame names were matched against the Area Frame names.
When ever a match oc curred, the Area Frame data were not used, i.e., if an op era tion was on the list, it 
was rep re sented by using the List Frame data.  The mul ti ple frame es ti mate was therefore com prised
of an area es ti mate of the list in com plete ness plus the list es ti mate.  NASS has deemed mul ti ple frame 
estimation to be most ef fi cient for a given cost and to yield more pre cise es ti mates for live stock than
other Area Frame es ti ma tors.  This es ti ma tor was used in pro vid ing both the demo graphic and health
sta tis tics. 

4.  Popu la tion in fer ences

The in verse of the prob abil ity of se lec tion was used as the ini tial weight and then ad justed for the
vari ous phases of se lec tion and non- response.  For both the demo graphic and the health statistics, the
re ference popu la tion was any place/op era tion with one or more equid on January 1,1998.  The NASS
es ti mates of equine in ven tory in the U.S. for Janu ary 1, 1998, will be pub lished in Febru ary 1999
along with the Janu ary 1, 1999, in ven tory es ti mates.  The reference popu la tion for equine in ven tory
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(NASS es ti mates) will be 48 states, and the ref er ence popu la tion for health sta tis tics in the E quine ’98 
Study is lim ited to 28 states.  

D.  Equine ’98 Sample Selection

1.  Sub- sample of January 1, 1998, demo graph ics sam ple

The com bined NASS Area and List data set which pro vided es ti mates for the Janu ary 1, 1998,
in ven tory for all states in the U.S. then be came the ba sis for se lect ing the sam ple for the Equine ’98
Study for the 28 tar get states.  The Equine ’98 sam ple se lec tion is there fore a sub- sample of the
NASS Fall 1997 Area Sur vey and Janu ary 1998 Equine Sur vey re spon dents that re ported one or more 
equid on hand on Janu ary 1, 1998.  The sub- sampling was done within size groups based on to tal
equids for list and area sepa rately.  Dis tri bu tion of the sam ple to in di vid ual states was based pri mar ily 
on the U.S. 1992 Cen sus size in di ca tor (pre viously dis cussed).  

The fol low ing ta ble is pro vided to fa cili tate fur ther un der stand ing of the Equine ‘98 sam pling
process.

Equine ‘98 Sam pling Process1

NASS
Col lec tion

Equine ‘98
Sample

Area Sam pling Frame:

Number of segments selected for Fall survey 5,491

Number of tracts reported 38,482

Number of tracts reporting equine 6,125

Number of tracts selected for Equine ‘98 2,244

List Sam pling Frame:

Number list records 14,856

Number selected for January survey 14,856

Number reporting equine in January survey 9,032

Number selected for Equine ‘98 (excluding race tracks) 1,904

Number race tracks included in Equine ‘98 (office handling)     163

     Total sample for Equine ‘98 4,311

1  For the 28 states, a to tal of 2,244 sam ples were se lected as a sub- sample of
op era tions with one or more equid re ported on the Fall Area Sur vey.  Like wise, 1,904
list op era tions were se lected as a sub- sample of op era tions with one or more equid
re ported on the Janu ary Equine Sur vey (list).   In ad di tion, in ventory data (only) from
163 race tracks were in cluded as re ported on the Janu ary Equine Sur vey.
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Ap pen dix I: Sam ple Pro file

A.  Responding Operations

1.  Type of op era tion

Pri mary Func tion
of Operation Num ber Re sponding Op era tions

Boarding/Training facility 678

Race track 133

Breeding farm 389

Farm/Ranch 714

Residence with equids for  
personal use 695

Other   295

Total 2,904

2.  Re gion

Re gion Num ber Re sponding Op era tions

Southern 1,141

Northeast 418

Western 715

Central    630

Total 2,904

3.  To tal equids on hand Janu ary 1, 1998

Num ber Num ber Re sponding Op era tions

Less than 3 364

3 - 5 616

6 - 19 915

20 or more   1,009

Total 2,904

4.  To tal resi dent equids (whether or not pres ent) Janu ary 1, 1998 (does not in clude
race tracks)

Num ber Num ber Re sponding Op era tions

Less than 3 617

3 - 5 376

6 - 19 875

20 or more    903

Total 2,771
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Ap pen dix II: 1992 Cen sus - Horses & Ponies

U.S. In ven tory of Horses & Po nies on Farms & Num ber of Farms Re port ing Horses & Po nies1

Region State
Num ber Horses and Po nies1

(Thou sand Head)
Farms Re port ing Horses and 

Po nies1 (Thou sand Farms)

Central Illinois 46.1 7.3

Indiana 48.1 8.4

Kansas 42.9 9.7

Michigan 54.0 7.8

Minnesota 43.1 7.7

Missouri 64.6 14.2

Wisconsin   43.6    8.1

       Total 342.4 63.2

Northeast New Jersey 23.9 2.5

New York 43.3 6.4

Ohio 72.0 10.9

Pennsylvania   58.0   9.2

       Total 197.2 29.0

Southern Alabama 29.7 5.7

Florida 52.0 6.7

Georgia 31.1 5.6

Kentucky 78.1 12.4

Louisiana 28.0 5.1

Maryland 24.3 2.8

Oklahoma 70.0 14.9

Tennessee 61.1 12.4

Texas 209.1  38.5

Virginia   44.0    7.1

       Total 627.4 111.2

Western California 124.9 15.0

Colorado 69.4 9.9

Montana 56.4 8.2

New Mexico 41.4 5.7

Oregon 51.9 9.2

Washington 51.1 7.9

Wyoming   40.7   4.5

       Total 435.8 60.4

Total (28 states) 1,602.8 (78.2% of U.S.) 263.8 (78.0%  of U.S.)

Total U.S. (50 states) 2,049.5 338.3
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1 Source: 1992 Census of Agriculture.  By definition, this information includes horses and ponies on farms only.  A farm is defined as any
place that produced and sold $1,000 or more in agricultural products or had at least five horses.  This definition may exclude over one-half 
the horse population in the U.S.  National Agricultural Statistics Service (NASS), U.S.D.A., will publish official January 1, 1998, and
January 1, 1999, inventory numbers in February 1999 which will be estimates for all equids on all places regardless of the farm definition.



Ex pected Prod ucts and Re lated Study Ob jec tives
1.  Pro vide base line in for ma tion on equine health.

• Part I: Baseline Reference of 1998 Equine Health and Management.

• Part II: Baseline Reference of 1998 Equine Health and Management, expected fall 1998.

• Morbidity/mortality (info sheet).

2.  Es ti mate uses of equine health- related man age ment prac tices.

• Part II: Baseline Reference of 1998 Equine Health and Management, expected fall 1998.

• Part III, expected winter 1998.

• Sources of information/use of veterinarian (info sheet).

• Biosecurity (info sheet).

• Animal movement (info sheet), expected fall 1998.

3.  De ter mine type and use of ani mals in the U.S. equine popu la tion by type of op era tion.

• Part I: Baseline Reference of 1998 Equine Health and Management.

• Composition of equine population (info sheet).

4.  Meas ure the preva lence of spe cific in fec tious agents or fre quency of an ti bod ies to spe cific
in fec tious agents.

• Flu (info sheet).

• Equine viral arteritis, EVA (info sheet).

• Salmonella (info sheet).

• Parasites (info sheet).

• Streptococcus equi (info sheet).

5.  Gather data re lated to spe cific health prob lems.

• Colic (info sheet), expected winter 2000.

• Lameness (interpretive report), expected winter 2000.

• Respiratory disease  (info sheet), expected winter 2000.

• Equine protozoal myeloencephalitis, EPM, including economics estimates, (interpretive summary)
expected spring 1999.

• Equine infectious anemia, EIA, including estimates of testing costs (info sheet), expected summer 1999.

6.  Feed prob lems.

• Endophytes (info sheet).

• Fumonisins (info sheet).



Cen ters for Epi de mi ol ogy and Ani mal Health
USDA:APHIS:VS, attn. NAHMS

2150 Centre Ave., Bldg. B, MS 2E7; Fort Col lins, CO 80526-8117
Tele phone: (970) 494-7000

NAHMSweb@usda.gov
http://www.aphis.usda.gov/vs/ceah/cahm

N280.898
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