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Ab stract

Objectives for the lameness portion of the National Animal Health Monitoring System (NAHMS)
Equine ‘98 study:  1) describe the occurrence of owner reported lameness and laminitis in horses and
the proportion of operations with one or more affected horses from April 1997 through June 1998 in
the U.S.; 2) describe and compare the prevalence of operations and horses with lameness and
specifically laminitis during the spring, summer, and winter (1998 - 1999) in the U.S.; and 3) describe 
the most common causes and outcomes of lameness, including specifically lameness due to laminitis,
and other foot or hoof problems in the U.S.

Design:  Population based cross-sectional survey

Sample Population:  U.S. horse operations in 28 states, excluding racetracks, with at least three
horses present on January 1, 1998.  This sample represented 83.9 percent of horses on January 1,
1998, in the 28 states. 

Procedure:  Questionnaire administered by Veterinary Medical Officers (VMO’s) and Animal Health 
Technicians (AHT’s) in person to owners/operators during three visits, one in each of three seasons:
spring (April 20 through June 12, 1998), summer (June 15 through September 11, 1998), and winter
(November 2, 1998, through February 26, 1999).

Results:  One-half of U.S. horse operations reported having at least one horse with lameness in the
previous year, and 13 percent reported having a horse with laminitis.  On the days of the VMO/AHT
visits, 3.4 (winter) to 5.4 (spring) percent of horses were affected by lameness and less than 1 percent
were affected by laminitis.  Boarding and training facilities were more likely to have lameness with
racehorses most commonly affected.  Generally, more operations and horses were affected by
lameness and laminitis in spring and summer compared with winter. 

Leg or joint problems were the most commonly perceived cause of lameness in the spring and winter
with hoof problems the most common cause in summer.  Laminitis, navicular disease, and sole
bruises or abcesses were the most common causes of hoof or foot lameness with laminitis accounting
for 7.5 to 15.7 percent of all lameness problems.  Most affected horses recovered completely and
were useable for their intended purposes without treatment following lameness or laminitis (73.8 and
73.7 percent, respectively).  Overall, only 2.5 percent of horses with lameness died or were
euthanized due to the problem, and 4.7 percent of horses with laminitis died or were euthanized.
Together, grazing lush pasture and grain overload were the perceived causes for over 50 percent of the 
laminitis cases reported.

Implications:  Lameness is a common problem on all types of horse operations and affects all types
of horses.  Preventive measures for lameness should be focused on hoof, foot, leg, and joint problems
and could have the largest effect on boarding and training operations.  Proper grazing and feed
management could prevent approximately one-half of laminitis cases.
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In tro duc tion

Sponsored by the USDA:APHIS:Veterinary Services (VS), the National Animal Health Monitoring
System’s (NAHMS) Equine ’98 study was designed to provide both participants and those affiliated
with the equine industry with health and management  information on the nation’s equine population. 

Few health problems have the potential to affect the horse regardless of age, breed, gender, housing,
management, or intended use the way lameness can.  All types of horses are susceptible to lameness,
and sooner or later, most horses are affected by it.  Studies of problems that prevent horses from
reaching their full potential in racing consistently identify lameness as the most common cause of
training failure and lost performance (Jeffcott 1982, Lindner 1993).  Among all types of horses
monitored over a 2-year period in the Michigan Equine Monitoring System (MEMS), lameness was
the most common health problem reported and had the second longest duration and highest number of 
performance days lost of all disease problems reported (Kaneene 1997). 

Clinically, lameness is recognized as an abnormality in the way a horse moves or stands.  It is usually
associated with a painful musculoskeletal condition or a mechanical abnormality affecting
locomotion. 

Laminitis (sometimes called founder) is a specific condition of the foot that can produce lameness.
Laminitis is characterized by inflammation and destruction of the cellular bond between the sensitive
and insensitive laminae of the hoof.  These structures normally attach the hoof wall to the coffin bone. 
In horses with laminitis, the attachment of the hoof wall to the coffin bone is compromised and
rotation or sinking of the coffin bone within the hoof capsule can occur.  Affected horses are usually
reluctant to move and resist attempts to lift their feet.  The condition is usually worse in the front feet
resulting in a peculiar stance.  Horses lean back to transfer weight off the front feet and onto the hind
feet.  The feet are typically warm and have bounding digital pulses.  Severe or chronic cases may
have a hopeless prognosis for recovery making euthanasia the most humane alternative.  

Prepa ra tion for Equine ‘98 be gan with a proj ect to iden tify all of the ex ist ing sources of in for ma tion
for moni tor ing equine health.  A Cata log of Op por tu ni ties for Equine Health Moni tor ing was com -
piled and dis trib uted in June 1995 (USDA 1995).  Sec ond, an information needs as sess ment was
un der taken to iden tify in dus try in for ma tional needs.  Fo cus groups com posed of in dus try rep re sen ta -
tives, re search ers, and State and Fed eral ani mal health of fi cials con trib uted in put.  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.
This col lec tive feed back formed the ba sis for the Equine ’98 study ob jec tives shown on the in side
back cover of this re port. 

One primary ob jective of NAHMS Equine ‘98 was to provide national estimates of the occurrence of
specific health prob lems.  During the MEMS study, the Advisory Committee identified lameness as a
problem of great importance to the equine industry and determined there was a need for detailed
research in this area (Kaneene 1997). The 1997 NAHMS Equine ‘98 Needs Assessment Survey
identified leg problems such as lameness as a high priority concern among horse owners (76.0 percent 
of respondents), veterinarians, trainers and other respondents (USDA 1997).  Lameness was selected
as an area of em pha sis for these reasons.  Laminitis was selected for focused study because little is
known about the prevalence of the disease and it can be devastating for both horses and their owners
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when it strikes (Hood 1999).  Despite recognition of the importance of lameness and laminitis in
horses, national estimates of their occurrence have not been previously reported.

Spe cific ob jec tives for the lameness portion of the National Animal Health Monitoring System
Equine ‘98 study:  1) des cribe the occurrence of owner reported lameness and laminitis in horses
from April 1997 through June 1998 in the U.S.; 2) describe and compare the prevalence of operations 
and horses with lameness and specifically laminitis during the spring, summer, and winter (1998 -
1999) in the U.S.; and 3) describe the most common causes and outcomes of lameness including
specifically lameness due to laminitis and other foot or hoof problems in the U.S.

Meth od ol ogy

Sam ple Selection

A goal for all NAHMS na tional stud ies 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. 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.  

States which met a mini mum con tri bu tion to the U.S. to tal for number of horses and po nies and
number of farms re port ing horses or po nies were in cluded in the study.  Iowa and Idaho were ex -
cluded from the study due to ex pected re source con flicts with a then pro posed NAHMS cat tle on feed 
study.  An ad di tional seven states were in cluded: Geor gia, Mary land and New Jer sey due to a high
level of state equine in dus try in ter est; Ala bama, Lou isi ana, New Mex ico, and Wyo ming to im prove
geo graphi cal rep re sen ta tion.  The 28 states even tu ally in cluded in the Equine ’98 study 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 (see map).

A com bi na tion of Area and List frame data from the US DA’s Na tional Ag ri cul tural Sta tis tics Serv ice
(NASS), which pro vided es ti mates for the Janu ary 1, 1998, in ven tory for all states in the U.S., formed 
the ba sis for se lect ing the sam ple for the Equine ’98 study from the 28 tar get states.  The Equine ’98
sam ple se lec tion is 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
equids on hand on Janu ary 1, 1998.  The
sub- sampling was done within size groups
based on to tal number of 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 vi ously
dis cussed).  

NASS, in collaboration with VS, identified
2,904 equine op era tions from 28 states (see
map) willing to participate in the ini tial phase 
of the Equine ‘98 study.  This sample was
selected so valid inferences in two initial
reports, Parts I and II: Baseline Reference of
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1998 Equine Health and Management, could be made to all op era tions with equids (domestic horses,
miniature horses, ponies, donkeys/burros, mules) and to all equids in the 28 states. During this first
phase of the study, NASS enumerators administered a questionnaire on par tici pat ing operations from
March 16, 1998, through April 10, 1998.

Op era tions with three or more horses pres ent on Janu ary 1, 1998, in the same 28 states were eli gi ble
to par tici pate in the sec ond phase of the study (which in cluded the lame ness por tion).  Racetracks
were excluded from the second  phase of the study.  Horses in this context included adults and foals
of all full-size horse breeds that usually stand over 14 hands when full grown and did not include
miniature horses, ponies, don keys/burros, or mules.  This sample was estimated (based on NAHMS’
projection) to represent:  51.6 percent of operations with horses on January 1, 1998, and 83.9 percent
of horses on January 1, 1998, in the 28 states. 

Data Col lec tion
After a training period to familiarize themselves with the questionnaire and interview techniques,
federal and state Veterinary Medical Officers (VMO’s) and Animal Health Technicians (AHT’s)
collected additional data on site for the sec ond phase us ing ques tion naires ad min is tered to the owner
or op era tor.  Three ‘sna pshots’ of in for ma tion were col lected re gard ing lame ness that ex isted on each
day of three sepa rate Equine ‘98 vis its to each operation.  For this re port, the three pe ri ods are clas si -
fied as the sea sons of spring, sum mer, and win ter.

• Spring:  April 20 - June 12, 1998

• Summer:  June 15 - Sep tem ber 11, 1998

• Winter:  No vem ber 2, 1998, - Feb ru ary 26, 1999.

There were 1,178 op era tions with 28,026 horses par tici pat ing in the spring in ter views, 1,136 op era -
tions with 26,845 horses in the sum mer, and 1,072 op era tions with 24,159 horses in the win ter.

To as sess the oc cur rence of lame ness prob lems and lamini tis, data col lec tors pro vided op era tors with
stan dard ized defi ni tions.  A lame ness prob lem was de fined as an ab nor mal ity of gait such that the
horse could not be used for its in tended pur pose OR could only be used if in ter ven tion (such as medi -
ca tions, cor rec tive shoe ing or rest) was em ployed.  Horses re ceiv ing in ter ven tion only for the
pre ven tion of lame ness were not con sid ered as hav ing a lame ness prob lem.  Lamini tis was de fined as
an in flam ma tion of the junc tion be tween the sen si tive and in sen si tive lami nae or lay ers of the hoof
wall, with a se vere case also called founder.  In for ma tion in this re port is op era tor re ported and not di -
rectly based on as sess ments made by a VMO or other vet eri nar ian.

Af ter data col lec tion, data qual ity was as sessed by inter view ers and study co or di na tors in each state
(Ta ble 1).  Ad di tional as sess ment of data qual ity, data en try, and ed it ing for this re port were done by
the NAHMS na tional staff in Ft. Col lins, Colo rado.  Over all data qual ity as sess ment was sat is fac tory
with 98.9 per cent of owner data qual ity scores in the ac cept able range (scores 1 - 3) and 99.8 per cent
of field data qual ity scores con sid ered ac cept able (scores 1 -3).
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Table 1. Owner data quality scores (assessed by interviewer) and field data quality scores (assessed by NAHMS study coordinator
in each state) for the second phase of data collection including this lameness report. 

Score
Per cent Re sponses

Defi ni tionSpring Sum mer Win ter
Owner Data Qual ity Scores (As sessed by VMO or AHT In ter viewer)

1 51.1 52.8 54.8
Owner has a thorough knowledge of the operation and complete information.  There is
no question about the validity of the overall data this Owner provided. 

2 31.1 33.3 33.1
Owner has a good knowledge of the operation and has accurate records when needed. 
There is little question about the overall data quality this Owner provided. 

3 16.7 13.5 11.3
Owner has a fair knowledge of the operation.  Data are based on the Owner’s best and
earnest recollection and knowledge.  Records were not consulted.

4 1.1 0.4 0.8
Owner has little understanding of the operation and the industry in general. 
Information is inconsistent and often fabricated or based on wild guesses.

Total 100.0 100.0 100.0
Field Data Qual ity Scores (As sessed by NAHMS Study Co or di na tor in Each State)

1 65.5 72.7 77.1

Questionnaire is complete, legible, free of errors, and the totals reconcile. 
Explanations for missing or questionable responses are written on the form.  Data can
be edited without difficulty.

2 29.8 24.3 19.9

Questionnaire is complete, legible, contains few errors, and the totals reconcile. 
Explanations for missing or questionable responses are written but may not be
complete.  Data can be edited with little difficulty.

3 4.5 2.9 2.7

Questionnaire contains non-legible responses, incomplete sections, or many obvious
errors.  A few of the totals do not reconcile, and explanations for missing or
questionable responses are missing or not legible.  Data are difficult to edit.

4 0.2 0.1 0.3

Questionnaire is not complete, not legible, contains obvious errors, and totals do not
reconcile.  Explanations for missing or questionable responses are missing or not
legible.  Data are difficult to edit and may be discarded.

Total 100.0 100.0 100.0

Per cent ages of op era tions and horses with lame ness prob lems and, spe cifi cally, lamini tis were cal cu -
lated as prob abil ity based weighted es ti mates of the pro por tions of af fected op era tions or horses in the 
popu la tion.  These popu la tion es ti mates were ad justed for non-par tici pa tion us ing stra tum spe cific
weights that rep re sented the in verse of the sam pling frac tion for each op era tion.  Ana lytic meth ods
that ac count for this com plex sur vey de sign strati fi ca tion in the vari ance es ti mates were used for the
cal cu la tion of stan dard er rors1.  Per cent age es ti mates for dif fer ent lev els of each fac tor were com -
pared by ex am in ing the 90 per cent con fi dence in ter val [point es ti mate +/- (1.65 x SE)].  Over lap ping
in ter vals sug gest no sig nifi cant (p<0.10) dif fer ence be tween the lev els of each fac tor be ing com pared.

Lo gis tic re gres sion tech niques ac count ing for re peated meas ures were used to iden tify sig nifi cant sea -
sonal ef fects on the per cent ages of op era tions and horses, re spec tively, af fected with lame ness and,
spe cifi cally, lamini tis1.  Across each row of a ta ble, es ti mates with su per scripts in com mon are not
sig nifi cantly (p<0.10) dif fer ent from each other.

The 90 per cent con fi dence in ter val was cho sen for this re port as the data and number of ob ser va tions
sup port that level of con fi dence to evalu ate dif fer ences among groups.
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Other reports generated from the second phase included Part III: Management and Health of Horses
in the U.S., 1998 and Part IV: Reference of Health Management for Horses and Highlighted Dis -
eases, 1998.  (A list of ex pected outputs resulting from Equine ‘98 is included on the back cover of
this report.)

Results of the Equine ‘98 and other NAHMS studies are accessible on the World Wide Web at
http://www.aphis.usda.gov/vs/ceah/cahm (see Equine).  

For questions about this report or additional Equine ’98 and NAHMS results, please contact: 

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

(970) 490- 8000
NAHMSweb@usda.gov

www.aphis.usda.gov/vs/ceah/cahm   
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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 horse that was at least 14 hands tall when full grown.  (Also see
resi dent horse be low.)

Lame ness prob lem: Case defi ni tion for this study in cluded horses with an ab nor mal ity of gait such
that the horse could not be used for its in tended pur pose OR could only be used if in ter ven tion (such
as medi ca tions, cor rec tive shoe ing, or rest) was em ployed.  Lamini tis cases were con sid ered a sub set
of lame ness prob lems.

Lamini tis:  For this study, a con di tion char ac ter ized by in flam ma tion and dam age to the junc tion be -
tween the sen si tive and in sen si tive lami nae or lay ers of the hoof wall, with a se vere case also called
‘founder’.  Lamini tis cases were con sid ered a sub set of  la me ness prob lems.

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.

Per cent horses: The to tal number of horses with a cer tain at trib ute di vided by the to tal number of
horses on all op era tions (or all op era tions within a cer tain cate gory such as size or re gion). 

Per cent horses on those op era tions: The to tal number of horses re sid ing on those op era tions with a
given at trib ute, di vided by the to tal number of horses on all op era tions (or all op era tions within a cer -
tain cate gory such as size or re gion).

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 op era tions with three or more horses pres ent on Janu ary 1,
1998, in the 28 se lected states, ex clud ing racetracks. Most of the es ti mates in this re port are pro vided
with a meas ure of pre ci sion called the stan dard er ror. If the only er ror is sam pling 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. 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. In the ex am ple il lus trated, an es ti mate of 7.5 with a
stan dard er ror of 1.0 re sults in a 90% con fi dence in ter val of 5.9 to 9.2 (1.65 
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 90 percent
con fi dence in ter val of 2.9 to 3.9. Where sig nifi cant dif fer ences be tween
groups are noted in this re port, the 90 per cent con fi dence in ter vals do
not over lap. In this ex am ple the ranges of 5.9 to 9.2 and 2.9 to 3.9 do not
over lap, and the two groups would be de scribed as sig nifi cantly dif fer ent.
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 re ported as 0.0. If there were no re ports of the
event, no stan dard er ror was re ported as (--). 

Pre vi ous 12 months: The pe riod of time 12 months prior to the Equine ‘98 
in ter view con ducted from April 20 through June 12, 1998.
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Re gions:
- West ern: 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.
- South ern: 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.

Resi dent horse: A horse 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.

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 resi dent horses at the time of the spring VMO 
in ter view (April 20 - June 12, 1998).  Size of op era tion was cate go rized as 1-5, 6-19, and 20 or more
horses at the time of the in ter view.  Al though op era tions were re quired to have three or more horses
or horse foals on Janu ary 1, 1998, to qual ify for this (sec ond) phase of the study, the horse popu la tion
on the op era tion could have de creased to one horse or horse foal at the time of the in ter view.

Time of in ter view:  
- Spring: April 20 through June 12, 1998
- Sum mer: June 15 through Sep tem ber 11, 1998
- Win ter: No vem ber 2, 1998, through Feb ru ary 26, 1999
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Sec tion I: Popu la tion Es ti mates

Dur ing the Equine ‘98 spring visit by VMO’s and AHT’s (April 20 through June 12, 1998) own ers or op era tors of
each prem ise were asked if one or more resi dent horses had any lame ness prob lem and, spe cifi cally, any caused by
lamini tis on their op era tion dur ing the pre vi ous 12 months.  Whether they were new or ex ist ing lame ness prob lems,
the numbers of lame horses and horses with lamini tis spe cifi cally were re corded for each op era tion.  A lame horse
in cluded any horse with a gait ab nor mal ity such that the horse could not be used for its in tended pur pose or could
only be used if in ter ven tions (such as medi ca tions, cor rec tive shoe ing, or rest) were em ployed.  Lamini tis is a
spe cific lame ness con di tion of the foot.  It is char ac ter ized by in flam ma tion and dam age to the junc tion be tween the
sen si tive and in sen si tive lami nae which at tach the hoof wall to the cof fin bone within the hoof.  Ro ta tion of the
cof fin bone within the hoof cap sule can oc cur and a se vere or chronic case is of ten called ‘founder.’  There were
1,178 op era tions with 28,026 horses par tici pat ing in the spring in ter views.

A.  Any Lameness During the Previous 12 Months

1.  Op era tion de scrip tion - with lame ness and laminitis

One-half of U.S. horse op era tions had one or more horses with a lame ness prob lem in the pre vi ous 12
months.  No sig nifi cant dif fer ences were de tected be tween re gions.  In the ini tial phase of Equine ‘98,
sam pling in cluded op era tions with less than three equids of any type (in clud ing po nies, minia ture horses,
don keys, and mules).  Analy sis of that sam ple in di cated only 16 per cent of op era tions had one or more
equids af fected by leg or hoof prob lems that pre vented the in tended use of the ani mal with out treat ment
dur ing 1997 (see Part I: Base line Ref er ence of 1998 Equine Health and Man age ment, USDA, 1998, page 
40).  When those data were re- examined ex clud ing op era tions with less than three horses, 49 per cent of
op era tions had one or more af fected ani mals.  Re sults re ported here are simi lar to those re ported in Part I
when that earlier sam ple is simi larly re stricted to op era tions with three or more horses.

Op era tions that had one or more horses with lamini tis were less com mon with only 13.0 per cent of all
op era tions re port ing a prob lem in the pre vi ous 12 months and lit tle dif fer ence be tween re gions.  The
Cen tral and North east ern re gions had the high est per cent ages (17.0 and 16.7 per cent, re spec tively), and
the South ern and West ern re gions had the low est per cent ages (11.6 and 10.0 per cent, re spec tively) of
op era tions with lamini tis.
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a.  Percent of operations where, in the previous 12 months, one or more resident horses (even if they were
no longer part of the operation) had any lameness problem (and, specifically, laminitis) by region:

Region
Per cent

Operations
Stan dard

Er ror

Any Lame ness Prob lem

Southern 46.5 (5.2)

Northeast 50.6  (9.3)

West ern 58.5  (6.6)

Central 45.1  (6.6)

All operations 50.0  (3.2)

Lamini tis

Southern 11.6 (3.6)

Northeast 16.7  (7.0)

West ern 10.0  (2.6)

Central 17.0  (4.5)

All operations 13.0  (2.0)

The per cent ages of op era tions re port ing lame ness prob lems or lamini tis in the pre vi ous 12 months were
higher for op era tions with more than five horses com pared with smaller op era tions.  These re sults proba bly
re flect a greater com bined prob abil ity of hav ing at least one lame horse when more horses are pres ent on an
op era tion rather than an in creased risk of lame ness for in di vid ual horses sim ply be cause they live on a larger
op era tion.

b.  Percent of operations where, in the previous 12 months, one or more resident horses (even if they were
no longer part of the operation) had any lameness problem (and, specifically, laminitis) by size of operation:

Size of Op era tion 
(Num ber 

Resi dent Horses)
Per cent

Operations
Stan dard

Er ror

Any Lame ness Prob lem

1 - 5 36.3 (4.2)

6 - 19 66.7  (4.1)

20 or more 79.0  (6.8)

Lamini tis

1 - 5 6.6 (2.0)

6 - 19 21.5  (4.5)

20 or more 23.1  (5.5)
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Op era tions with a pri mary func tion of board ing and train ing were more likely (81.6 per cent) to have had 
at least one lame horse in the pre vi ous 12 months com pared with those that were primarily farms/ranches
(47.6 per cent) and resi dences with horses for  per sonal use (43.7 per cent).  This difference could be due in 
part to more rigorous exercise schedules on boarding or training operations compared with farms and
ranches and personal residences.  Exercise intensity is recognized as a risk factor for lameness and injury
in performance horses (Ross 1996, Ross 1999, Estberg 1998).  A greater awareness of lameness or a
tendency for boarding or training operations to be larger could also explain these findings. 

There was a simi lar pat tern for op era tions with at least one horse with lamini tis.  Board ing/train ing and
breed ing op era tions were more likely (28.5 and 24.5 per cent, re spec tively) to have had a horse with
lamini tis in the pre vi ous 12 months com pared with farm/ranch op era tions (6.8 per cent). 

c.   Percent of operations where, in the previous 12 months, one or more resident horses (even if they were
no longer part of the operation) had any lameness problem (and, specifically, laminitis) by primary function 
of operation:

Pri mary Func tion of Operation
Per cent

Operations
Stan dard

Er ror

Any Lame ness Prob lem

Boarding/training facility 81.6 (6.6)

Breeding farm 56.4  (8.7)

Farm/ranch 47.6  (5.6)

Residence (personal use) 43.7  (4.6)

Other 68.0  (13.6)

Lamini tis

Boarding/training facility 28.5 (10.2)

Breeding farm 24.5  (7.7)

Farm/ranch 6.8  (2.0)

Residence (personal use) 11.1  (3.1)

Other 21.9  (9.7)
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2.  Per cent of resi dent horses with lamini tis dur ing the pre vi ous 12 months

Al though it can be a tragic dis ease, lamini tis ap pears to be rare.  Over all, only 2.1 per cent of horses were
re ported to have had lamini tis in the pre vi ous 12 months, and there were no sig nifi cant dif fer ences in the
per cent ages of horses with lamini tis be tween re gions of the coun try.  The in ci dence of new cases could be
even lower be cause new and ex ist ing cases of lamini tis were re corded in this study.

a.  Percent of resident horses that had laminitis in the previous 12 months by region:

Region
Per cent

Re si dent Horses
Stan dard

Er ror

Southern 1.9  (0.6)

Northeast 2.2  (0.9)

West ern 1.9  (0.5)

Central 2.9  (0.7)

All resident horses 2.1  (0.3)
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There was no dif fer ence be tween the per cent ages of resi dent horses re ported to have had lamini tis on
small and large op era tions.  Al though a larger op era tion may be more likely to re port at least one case of
lamini tis over the course of a year (Table A.1.b), these re sults do not in di cate that in di vid ual horses on
large op era tions are at in creased risk of hav ing lamini tis. 

b.  Percent of resident horses that had laminitis in the previous 12 months by size of operation:

Size of Op era tion 
(Num ber Resi dent Horses)

Per cent 
Resi dent Horses

Stan dard
Er ror

1 - 5 2.0  (0.6)

6 - 19 2.8  (0.6)

20 or more 1.5  (0.5)

Op era tions that pri mar ily used resi dent horses for pleas ure rid ing had the larg est per cent age (2.8 per cent)
of horses with lamini tis dur ing the pre vi ous 12 months.  Dif fer ences be tween cate go ries of use, how ever,
were not sig nifi cant when stan dard er rors of the es ti mates were taken into con sid era tion.

c.  Percent of resident horses that had laminitis in the previous 12 months by primary use of resident horses:

Pri mary Use of Resi dent Horses
Per cent 

Resi dent Horses
Stan dard

Er ror

Pleasure 2.8  (0.5)

Showing/competition (not betting) 1.4  (0.5)

Breeding 1.8  (0.6)

Racing 1.1  (1.0)

Farm/ranch 1.8  (0.9)

Other 0.4  (0.3)
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B.  Lameness on Day of Equine ‘98 Interview

A ‘sna pshot’ of in for ma tion was col lected re gard ing lame ness prob lems and, spe cifi cally lamini tis, that ex isted
on each day of three Equine ‘98 in ter views (within three data col lec tion pe ri ods).  The first in ter view was
con ducted in the period from April 20 through June 12, 1998.  Par tici pants sched uled the sec ond in ter view in
the pe riod from June 15 through Sep tem ber 11, 1998, and the last in ter view from No vem ber 2, 1998, through
Feb ru ary 26, 1999.  For this re port, the three pe ri ods are clas si fied by sea son (spring, sum mer, and win ter). 

Dur ing the in ter views, VMO’s or AHT’s re corded the number of horses with lame ness prob lems and,
spe cifi cally, lamini tis on that day, in clud ing new prob lems and those that may have been re ported dur ing
pre vi ous in ter views if those horses were still af fected.  Horses re quir ing treat ment (such as medi ca tion,
cor rec tive shoe ing, or rest) for tem po rary re lief of lame ness on the days of the in ter views were clas si fied as
hav ing a lame ness prob lem.  How ever, those horses re ceiv ing treat ment for the pre ven tion of lame ness only
were not counted as hav ing a lame ness prob lem.  For ex am ple, horses only re ceiv ing cor rec tive shoe ing for a
con for ma tion prob lem were not clas si fied as hav ing a lame ness prob lem.

In ad di tion to de scrib ing the op era tions and horses with a lame ness problem and, spe cifi cally lamini tis, across
the U.S., an ob jec tive of this part of the study was to com pare the per cent ages of op era tions and horses with
lame ness and, spe cifi cally, lamini tis be tween sea sons.  Across each ta ble row, per cent ages with su per scripts in
com mon are not sig nifi cantly (p<0.10) dif fer ent from each other.

There were 1,178 op era tions with 28,026 horses par tici pat ing in the spring in ter views, 1,136 op era tions with
26,845 horses in the sum mer, and 1,072 op era tions with 24,159 horses in the win ter.  Data from these
op era tions and horses were weighted to rep re sent the ref er ence popu la tion, op era tions with three or more horses  
in the 28 participating states.
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1. Op era tions with lame ness and lamini tis by season

Over all, more op era tions had at least one horse with lame ness and, spe cifi cally, lamini tis on the days of
the spring and sum mer in ter views com pared with the win ter.  Over 30 per cent of op era tions in the Wes-
tern re gion had a lame ness prob lem dur ing each time pe riod, while less than 20 per cent of op era tions in
the South ern re gion re ported lame ness prob lems each sea son.  The South ern and North east re gions re por-
ted the low est per cent age of op era tions with lame ness in the win ter (8.3 and 13.7 per cent, re spec tively).  

Lamini tis was most com monly re ported by op era tions in the Cen tral re gion dur ing the spring (7.5
per cent) with the North east re port ing lamini tis least of ten dur ing the win ter (0.1 per cent).  The larg est
sea sonal dif fer ence in the per cent age of op era tions with lamini tis was between spring (7.5 per cent) and
sum mer (2.6 per cent) in the Cen tral re gion, and sum mer (6.0 per cent) and win ter (1.1 per cent) in the
South ern re gion.

a.  Percent of operations where one or more resident horses had any lameness problem (and, specifically,
laminitis) on the day of the interview by season and by region:

Per cent Op era tions by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 -  9/11/98)

Win ter
(11/2/98 - 2/26/99)

Region Percent
Stan dard

Er ror Percent
Stan dard 

Er ror Percent
Stan dard

Er ror

Any Lame ness Prob lem

Southern 15.2a (2.5) 18.8a (3.4) 8.3b (2.4)

Northeast 27.1a  (7.5) 28.4a  (7.9) 13.7b  (6.4)

West ern 35.1a  (5.5) 36.2a  (5.8) 33.7a  (5.5)

Central 26.3a  (5.4) 22.2a  (5.3) 19.3a  (4.7)

All operations 24.6a  (2.3) 25.7a  (2.6) 18.2b  (2.2)

Laminitis

Southern 2.6a,b (1.0) 6.0a (2.7) 1.1b (0.8)

Northeast 4.4a  (2.8) 2.7a  (2.2) 0.1b  (0.0)

West ern 6.2a  (2.2) 4.8a,b  (2.1) 2.7b  (1.2)

Central 7.5a  (3.7) 2.6a  (1.8) 3.3a  (2.0)

All operations 4.9a  (1.1) 4.5a  (1.3) 1.8b  (0.6)
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Larger op era tions were gen er ally more likely than smaller op era tions to have had at least one lame horse on
the day of the in ter views.  This find ing was most ap par ent dur ing the spring visit when 14.0 per cent of
op era tions with 1 to 5 resi dent horses had a lame horse, 34.4 per cent of op era tions with 6 to 19 resi dent horses 
had a lame horse, and 61.6 per cent of op era tions with 20 or more resi dent horses had at least one lame horse. 
There was a simi lar pat tern for op era tions with at least one horse af fected by lamini tis on the day of the
in ter view.  

The larg est sea sonal dif fer ence was on op era tions with 20 or more horses be tween the spring or sum mer vis its 
and the win ter visit.  Simi lar to the re sults shown in Ta ble A.1.b, the ap par ent in creased risk for larger
op era tions hav ing a lame horse is most likely due to the larger com bined prob abil ity from hav ing more
in di vid ual horses at risk. 

b.  Percent of operations where one or more resident horses had any lameness problem (and, specifically,
laminitis) on the day of the interview by season and by size of operation:

Per cent Op era tions by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 -  9/11/98)

Win ter
(11/2/98 - 2/26/99)

Size of Op era tion
(Num ber of Resi dent Horses) Percent

Stan dard
Er ror Percent

Stan dard
Er ror Percent

Stan dard
Er ror

Any Lame ness Prob lem

1 - 5 14.0a,b (2.5) 18.5a (3.3) 13.0b (2.6)

6 - 19 34.4a  (4.5) 29.7a,b  (4.2) 24.4b  (4.2)

20 or more 61.6a  (7.3) 68.7a  (6.3) 33.1b  (6.5)

Laminitis

1 - 5 1.4b (0.6) 3.9a (1.7) 1.0b (0.6)

6 - 19 8.2a  (2.8) 4.2b  (1.8) 3.2b  (1.5)

20 or more 16.4a  (4.9) 10.6a  (4.6) 2.8b  (1.5)
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Larger per cent ages of op era tions had at least one lame horse on the days of the spring and sum mer vis its
com pared with the win ter visit re gard less of type of op era tion.  The most pronounced dif fer ence be tween
types of op era tions was dur ing the spring.  The high est per cent age (53.6 per cent) of op era tions that had
lame ness on the day of an in ter view was in the spring for op era tions that were pri mar ily board ing and
train ing fa cili ties, and the low est per cent age (12.9 per cent) was for resi dence (per sonal use) fa cili ties in
the win ter.  More board ing/train ing fa cili ties had lame ness (p<0.10) than resi dence (per sonal use)
fa cili ties at each of the spring, sum mer, and win ter vis its. 

Op era tions with a pri mary func tion clas si fied as ‘Other’ had the larg est sea sonal change in lame ness
(al though dif fer ences were not sta tis ti cally sig nifi cant).  This cate gory was di verse in clud ing out fit ters,
car riage horse op era tions, and rid ing schools.  It is likely that the amount of work horses per formed in
these types of op era tions var ied dur ing the year which could ex plain this find ing.

Hav ing a horse with lamini tis was usu ally more com mon at the spring or sum mer vis its com pared with
the win ter visit.  Board ing/train ing fa cili ties had at least one horse with lamini tis most of ten in the spring
(21.4 per cent) and farm/ranch op era tions re ported hav ing lamini tis least of ten in the win ter (0.6 per cent).
The larg est sea sonal dif fer ence in lamini tis was for board ing/train ing fa cili ties, from 21.4 per cent in the
spring to 3.5 per cent in the win ter.

c.  Percent of operations where one or more resident horses had any lameness problem (and, specifically,
laminitis) on the day of the interview by season and by primary function of operation:

Per cent Op era tions by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 -  9/11/98)

Win ter
(11/2/98 - 2/26/99)

Pri mary Function of Op era tion Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Any Lame ness Prob lem

Board ing/training facility 53.6a (10.0) 45.6a (10.6) 38.2a (9.9)

Breeding farm 36.1a  (8.0) 26.5b  (7.6) 21.4b  (8.0)

Farm/ranch 25.3a  (4.2) 27.5a  (4.9) 17.8b  (3.5)

Residence (per sonal use) 14.6a,b  (2.7) 19.9a  (3.5) 12.9b  (3.0)

Other 52.7a  (12.7) 40.8a  (12.2) 34.8a  (11.7)

Laminitis

Board ing/training facility 21.4a (9.7) 7.7a,b (3.8) 3.5b (2.7)

Breeding farm 7.5a  (3.3) 4.5a  (2.6) 2.5a  (1.9)

Farm/ranch 2.6a  (1.0) 2.7a  (1.3) 0.6b  (0.4)

Residence (per sonal use) 2.6a  (1.2) 4.7a  (2.2) 1.5a  (0.8)

Other 11.2a  (7.1) 8.2a  (6.8) 8.0a  (6.9)
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2.  Horses with lame ness and lamini tis by sea son

Over all, lame ness was re ported for 3.4 to 5.4 per cent of resi dent horses dur ing the spring, sum mer, and win ter 
vis its.  Lamini tis was more rare with less than 1 per cent of resi dent horses af fected dur ing any sea son. 
Be cause these are es ti mates of preva lence (in cluding both new and pre- existing lame ness prob lems on the
days of the vis its), prob lems which tend to be chronic (in clud ing lamini tis) are more likely to be pres ent
com pared with con di tions that tend to be acute and only last for a short time.

Lame ness in resi dent horses was most com monly re ported in the West ern re gion and least com monly in the
South ern re gion dur ing each of the spring, sum mer, and win ter in ter views.  The larg est re gional dif fer ences
were in the spring when the West ern re gion had 7.6 per cent of resi dent horses lame and the South ern re gion
had 2.9 per cent of resi dent horses lame.  Lame ness was more com mon in the spring and sum mer com pared
with the win ter in every re gion ex cept the North east.  The larg est sea sonal dif fer ence was in the Cen tral
re gion with 7.1 per cent of horses lame in the spring and 3.2 per cent of horses lame in the win ter.

There were no sig nifi cant re gional dif fer ences in the per cent ages of resi dent horses with lamini tis dur ing any
of the three interviews.  Lamini tis was more com mon in the spring com pared with the win ter in every re gion
(al though this dif fer ence was only sig nifi cant in the West ern and Cen tral regions).  The high est preva lence of
lamini tis was re ported in the Cen tral re gion (1.3 per cent) dur ing the spring visit and the low est in the
North east re gion dur ing the win ter visit (0.0 per cent).  The Cen tral re gion also had the larg est sea sonal
dif fer ence from spring (1.3 per cent) to win ter (0.4 per cent).

A peak in the occurrence of laminitis has been re ported in the spring and sum mer (Dorn 1975).  However,
other studies failed to identify a significant association between season and risk of laminitis (Slater 1995,
Polzer 1996).  Grazing lush pasture is a common cause of lamini tis (Stashak 1987) and probably accounts for
the seasonal patterns described here for operations (Table B.1.a) and horses.

a.  Percent of resident horses that had any lameness problem (and, specifically, laminitis) on the day of the
interview by region and by season:

Per cent Resi dent Horses by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Region Percent
Stan dard

Er ror Percent
Stan dard 

Er ror Percent
Stan dard 

Er ror

Any Lame ness Prob lem

Southern 2.9a (0.5) 3.5a (0.6) 1.3b (0.3)

Northeast 6.1a  (1.5) 5.4a  (1.5) 5.4a  (3.0)

West ern 7.6a  (0.9) 7.3a  (1.0) 5.8b  (0.8)

Central 7.1a  (1.5) 4.2b  (0.9) 3.2b  (0.8)

All resident horses 5.4a  (0.5) 4.9a  (0.5) 3.4b  (0.6)

Laminitis

Southern 0.5a,b (0.3) 1.0a (0.5) 0.1b (0.1)

Northeast 0.6a  (0.3) 0.4a  (0.3) 0.0a  (0.0)

West ern 1.0a  (0.3) 0.7a,b  (0.3) 0.4b  (0.2)

Central 1.3a  (0.6) 0.6a,b  (0.5) 0.4b  (0.3)

All resident horses 0.8a  (0.2) 0.8a  (0.2) 0.3b  (0.1)

Equine ‘98 18 USDA:APHIS:VS

B.  Lameness on Day of Equine ‘98 Interview Sec tion I: Popu la tion Es ti mates

1 a,b  Percentages with superscripts in common across each row are not significantly (p>0.10) different from each other by season.



Op era tion size did not ap pear to have a sub stan tial over all im pact on risk of lame ness or lamini tis for
in di vid ual horses.  In the win ter, how ever, op era tions with 20 or more resi dent horses had a smaller
per cent age of lame horses than did smaller op era tions.  For op era tions with six or more horses, the
per cent ages of horses with lame ness prob lems and lamini tis were higher in the spring, whereas
op era tions with fewer than six horses had their larg est per cent age of horses with lame ness prob lems and
lamini tis in the sum mer.  

Re sults of the Michi gan Equine Moni tor ing Sys tem (MEMS) suggested that horses residing on smaller
operations were at increased risk of lameness, though the increase was small (Ross 1998).  Con sid ered
to gether, the MEMS and Equine ‘98 stud ies do not sug gest op era tion size has a sub stan tial in flu ence on
the risk of lame ness prob lems for in di vid ual horses.  

b.  Percent of resident horses that had any lameness problem (and, specifically, laminitis) on the day of the
interview by size of operation and by season:

Per cent Resi dent Horses by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Size of Op era tion
(Num ber of Resi dent Horses) Percent

Stan dard
Er ror Percent

Stan dard 
Er ror Percent

Stan dard
Er ror

Any Lame ness Prob lem

1 - 5 4.6a,b (0.8) 5.7a (1.0) 3.8b (0.8)

6 - 19 6.6a  (1.0) 4.9b  (0.8) 4.3b  (1.2)

20 or more 4.8a  (0.6) 4.1a  (0.5) 1.8b  (0.3)

Laminitis

1 - 5 0.4b (0.2) 1.2a (0.5) 0.3b (0.2)

6 - 19 1.1a  (0.4) 0.6b  (0.3) 0.4b  (0.2)

20 or more 0.8a  (0.3) 0.6a,b  (0.4) 0.1b  (0.0)
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Percent Resident Horses with Any Lameness Problem
(and, Specifically, Laminitis) on the Day of the Interview

by Season* and by Size of Operation

* Spring - 4/20-6/12/98;  Summer -  6/15-9/11/98;   Winter - 11/2/98-2/26/99.
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The per cent ages of horses 5 or more years of age that were lame at each visit were sig nifi cantly higher than
the per cent ages for horses un der 5 years of age.  The high est per cent age of re ported lame ness was for horses
20 or more years of age dur ing the spring visit (10.9 per cent), and the low est was for horses less than 6
months of age dur ing the sum mer visit (0.1 per cent). 

The per cent age of horses with lamini tis in creased with age af ter 18 months, though this ef fect was only
sig nifi cant (p<0.10) dur ing the spring visit.  Al though it can oc cur in year lings and horses un der 18 months of 
age, lamini tis is rare in juvenile horses.  In this study, lamini tis was never re ported in horses less than 18
months of age and oc curred in less than 0.1 per cent of horses less than 5 years of age at the win ter visit.

c.  Percent of resident horses that had any lameness problem (and, specifically, laminitis) on the day of the
interview by age and by season:

Per cent Resi dent Horses by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Age Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Any Lame ness Prob lem

Less than 6 months old 0.6a (0.6) 0.1a (0.0) 0.3a (0.2)

6 months up to 18 months old 1.9a  (0.7) 1.1a  (0.4) 0.2b  (0.1)

18 months up to 5 years old 2.6a, b  (0.5) 3.4a  (0.7) 1.9b  (0.5)

5 years up to 20 years old 6.7a  (0.7) 6.1a  (0.7) 4.4b  (0.9)

20 years or older 10.9a  (2.8) 8.1a,b  (1.7) 5.5b  (1.7)

Laminitis

Less than 6 months old 0.0a (--) 0.0a (--) 0.0a (--)

6 months up to 18 months old 0.0a  (--) 0.0a  (--) 0.0a  (--)

18 months up to 5 years old 0.1a  (0.1) 0.2a  (0.2) 0.0a  (0.0)

5 years up to 20 years old 0.9a  (0.2) 1.0a  (0.3) 0.3b  (0.1)

20 years or older 3.3a  (1.3) 2.1a  (0.9) 1.1a  (0.8)
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At each visit, the high est per cent age of resi dent horses at least 18 months of age with any lame ness was
for race horses.  How ever, only dur ing the spring visit was this per cent age (17.7 per cent) sig nifi cantly
(p<0.1) greater than those for other uses.  Many of these race horses could have been off the track (horses
housed at the racetrack were not in cluded in this por tion of Equine ‘98) re cu per at ing from a lame ness
prob lem, which could ex plain this find ing.

Horses pri marily used for show ing or com pe ti tion, not re lated to bet ting, were the least likely to be
re ported as lame dur ing the spring visit, and horses pri mar ily used for breed ing had the low est per cent age 
of in di vidu als with lame ness dur ing the sum mer and win ter visits.  Typi cally, larger per cent ages of
horses were re ported with lameness in the spring and sum mer com pared with the win ter ex cept among
pleas ure and farm/ranch horses which each showed no sea sonal dif fer ences.

Over 1 per cent of horses that were pri mar ily used for breed ing were af fected with lamini tis at both the
spring and sum mer vis its, while 0.1 per cent or less of horses that were pri mar ily used for racing and
those used for activities cate go rized as ‘Other’ were af fected at all three vis its. 

d.  Percent of resident horses 18 months or older that had any lameness problem (and, specifically,
laminitis) on the day of the interview by primary use of horses and by season:

Per cent Resi dent Horses by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Pri mary Use of Horses Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Any Lame ness Prob lem

Pleasure 5.3a (0.9) 5.2a (0.7) 4.2a (1.0)

Showing/competition (not betting) 4.9a,b  (1.0) 6.5a  (1.9) 3.6b  (1.1)

Breeding 5.5a  (1.2) 4.1a  (1.0) 1.8b  (0.5)

Racing 17.7a  (5.9) 10.7a,b  (4.5) 7.7b  (1.4)

Farm/ranch 5.4a  (1.1) 6.2a  (1.4) 4.5a  (1.1)

Other 8.4a  (3.1) 10.4a  (4.6) 2.1b  (1.2)

All resident horses 18 months of age or older 6.1a  (0.6) 5.6a  (0.5) 3.8b  (0.6)

Laminitis

Pleasure 1.1a (0.3) 0.8a,b (0.3) 0.5b (0.2)

Showing/competition (not betting) 0.3a  (0.2) 0.6a  (0.5) 0.1a  (0.0)

Breeding 1.5a  (0.7) 1.3a,b  (0.7) 0.2b  (0.1)

Racing 0.0b  (0.0) 0.1a  (0.0) 0.0a,b  (0.0)

Farm/ranch 0.1a  (0.1) 1.4a  (1.1) 0.0a  (0.0)

Other 0.0a  (0.0) 0.1a  (0.0) 0.0a  (0.0)

All resident horses 18 months of age or older 0.9a  (0.2) 0.9a  (0.3) 0.3b  (0.1)
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Among horses 18 months of age or older, gen der did not have a sig nifi cant ef fect on risk of lame ness dur ing
any sea son.  In tact males had the high est preva lence of lamini tis at the spring and sum mer interviews,
al though fe males had a higher preva lence dur ing the win ter.  Geld ings and fe males were more com monly
af fected by lame ness and lamini tis in spring and sum mer com pared with win ter.  There was no de tect able
sea sonal ef fect on the preva lence of lame ness or lamini tis for in tact males.

Although early studies of the occurrence of laminitis suggested intact males were at increased risk (Dorn
1975), other, more recent studies of laminitis also identified no association between gender and the
occurrence of laminitis (Polzer 1996, Slater 1995).

e.  Percent of resident horses 18 months or older that had any lameness problem (and, specifically,
laminitis) on the day of the interview by gender and by season:

Per cent Resi dent Horses by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Gen der Percent
Stan dard 

Er ror Percent
Stan dard

Er ror Percent
Stan dard 

Er ror

Any Lame ness Prob lem

Intact male (stallion or colt) 5.6a (1.9) 7.5a (2.3) 4.3a (1.5)

Castrated male (gelding) 6.9a  (0.9) 5.7a  (0.8) 3.8b  (0.7)

Female 5.5a  (0.6) 5.3a  (0.8) 3.7b  (0.9)

Laminitis

Intact male (stallion or colt) 1.8a (1.3) 1.9a (1.4) 0.0a (0.0)

Castrated male (gelding) 0.7a  (0.3) 0.5a  (0.2) 0.1b  (0.1)

Female 1.1a  (0.3) 1.1a  (0.4) 0.5b  (0.2)
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Percent Resident Horses 18 Months or Older that Had Any Lameness 
Problem (and, Specifically, Laminitis) on the Day of 

the Interview by Gender and by Season*

* Spring - 4/20-6/12/98;  Summer -  6/15-9/11/98;   Winter - 11/2/98-2/26/99.
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De scrip tions of 2,113 cases of lame ness were col lected dur ing the spring in ter view; 1,437 dur ing the sum mer
in ter view; and 1,086 dur ing the win ter in ter view.  Ta bles B.3.a-e are weighted es ti mates based on these data.  This
sec tion pro vides a more de tailed de scrip tion of lame horses in the study.

3.  De scrip tion of lame ness cases

Over 50 per cent of horses with lame ness on the days of the in ter views had been lame for 4 months or
longer at the time of the interview.  This re sult is some what sur pris ing in light of the MEMS study which
re ported a me dian du ra tion of lame ness of only 18 days (Ross 1999).  There were no clear sea sonal
pat terns to the du ra tion of the lame ness prob lems re ported.

a.  For resident horses with a lameness problem on the day of the interview, percent of horses by season and 
by duration of lameness problem:

Per cent Lame Resi dent Horses by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Duration Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Less than 1 week 8.7a  (2.5) 7.8a  (1.9) 4.4a (2.0)

1 week up to 1 month 13.1a,b  (2.6) 19.0a  (4.4) 9.4b  (3.1)

1 month up to 4 months 11.8a  (2.8) 16.3a  (3.0) 15.8a  (4.0)

4 months or longer   66.4a  (3.2)   56.9b  (5.1)   70.4a  (5.7)

Total 100.0  100.0 100.0
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Interview by Duration of Lameness Problem and by Season*
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Al though fewer lame ness prob lems were re ported dur ing the win ter, a vet eri nar ian was con sulted for a higher
per cent age of lame ness cases in the win ter (80.5 per cent) com pared with those re ported in the spring (64.8
per cent) or sum mer (70.6 per cent) interviews. 

b.  For resident horses with a lameness problem on the day of the interview, percent of horses by season and 
by consultation by a veterinarian:

Per cent Lame Resi dent Horses by Season1

Spring
(4 20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Con sul ta tion by a Veterinarian Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Yes 64.8b  (5.8) 70.6b  (4.3) 80.5a  (4.9)

No   35.2a  (5.8)   29.4a  (4.3)   19.5b  (4.9)

Total 100.0  100.0 100.0
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* Spring - 4/20-6/12/98;  Summer -  6/15-9/11/98;   Winter - 11/2/98-2/26/99.
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More resi dent horses were no ticed first as lame dur ing turn out, work, or at an un known time than when at 
rest (in a stall or oth er wise con fined).  Dur ing turn out was the most com mon time lame ness was noticed
in the summer and win ter.

c.  For resident horses with a lameness problem on the day of the interview, percent of horses by season and 
by the activity during which horse first became lame:

Per cent Lame Resi dent Horses by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Activity Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Working or exercising 30.8a  (3.7) 24.4a  (3.8) 26.0a  (5.3)

Turned out 30.2b  (4.8) 41.5a  (5.3) 39.9a,b  (6.8)

At rest 6.6a  (1.7) 10.4a  (2.7) 8.6a  (2.6)

Unknown   32.4a  (5.3)   23.7a  (5.0)   25.5a  (4.2)

Total 100.0  100.0 100.0

Ap proxi mately one-third of lame resi dent horses de scribed dur ing the spring, sum mer, and win ter
in ter views re ceived some form of cor rec tive shoe ing for the cur rent lame ness prob lem.

d.  For resident horses with a lameness problem on the day of the interview, percent of horses by season and 
by whether or not the horse received corrective shoeing for current lameness:

Per cent Lame Resi dent Horses by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Cor rec tive Shoeing Percent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Yes 31.8a  (3.7) 34.5a  (3.9) 33.5a  (4.5)

No   68.2a  (3.7)   65.5a  (3.9)   66.5a  (4.5)

Total 100.0  100.0 100.0
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Leg or joint prob lems were the most com monly per ceived cause of lame ness in the spring and win ter.  Hoof
or foot prob lems (in clud ing lamini tis) were more com monly per ceived as the cause of lame ness prob lems in
the sum mer.  Less than 10 per cent of all lame ness prob lems were at trib uted to an un known prob lem.

e.  For resident horses with a lameness problem on the day of the interview, percent of horses by primary
problem and by season:

Per cent Lame Resi dent Horses by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Pri mary Problem Pe rcent
Stan dard

Er ror Pe rcent
Stan dard

Er ror Pe rcent
Stan dard

Er ror

Hoof or foot problem 36.8b  (3.5) 50.4a  (4.7) 38.4b  (4.7)

Leg or joint problem 51.3a  (3.5) 39.0b  (4.1) 49.1a,b  (5.6)

Other known problem 4.2a  (1.8) 4.7a  (1.8) 4.1a  (2.2)

Unknown problem    7.7a  (2.0)    5.9a  (2.0)   8.4a  (3.2)

Total 100.0 100.0 100.0
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Lamini tis (some times known as founder), navi cu lar dis ease, and sole bruises or ab scesses were the most
com monly per ceived causes of hoof or foot prob lems, and to gether ac counted for 70 to 80 per cent of
those prob lems re ported.  Lamini tis was more com mon than any other cause in the spring.  Navi cu lar
dis ease was the most com monly per ceived cause of hoof or foot prob lems in the win ter.  Lamini tis and
navi cu lar dis ease both tend to be chronic con di tions, which could ex plain why they were re ported more
of ten when any new or ex ist ing lame ness prob lem was re corded in this study.  Con di tions which tend to
be acute and shorter in du ra tion (e.g., sole bruises or ab scesses) would seem less com mon in com pari son.

Hoof or foot prob lems iden ti fied as the cause of lame ness in the ‘Other’ cate gory in cluded non- specific
foot sore ness, hoof wall de fects, in ju ries, and im proper shoe ing.

f.  Percent of hoof or foot problems causing lameness on the day of the Equine ‘98  in ter view by cause and
by season:

Per cent Hoof or Foot Prob lems by Season1

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Cause of Hoof or Foot
Problems Percent

Stan dard
Er ror Percent

Stan dard
Er ror Percent

Stan dard
Er ror

Laminitis or founder 40.2a  (5.7) 31.1a,b  (7.5) 19.5b  (4.5)

Navicular disease 20.1b  (4.3) 23.3b  (6.2) 38.5a  (8.8)

Sole bruise/abscess 21.1a  (5.3) 17.0a  (4.1) 19.5a  (7.0)

Quarter crack 5.9a  (2.4) 4.0a  (2.1) 4.5a  (3.4)

Thrush 0.9a  (0.8) 1.8a  (1.2) 2.1a  (1.9)

Other known problem 9.9a,b  (3.0) 21.1a  (6.4) 8.5b  (3.8)

Unknown problem    1.9a  (1.0)    1.7a  (0.7)    7.4a  (4.2)

Total 100.0 100.0 100.0

Lamini tis accounted for 19.5 (win ter) to 40.2 per cent (spring) of hoof or foot prob lems (see Ta ble B.3.f
above) and 7.5 (win ter) to 15.7 (sum mer) per cent of all lame ness prob lems (see Ta ble B.3.g be low).

g.  Percent of any lameness problems due to laminitis by season1:

Per cent Lame ness Problems by Season

Spring
(4/20 - 6/12/98)

Sum mer
(6/15 - 9/11/98)

Win ter
(11/2/98 - 2/26/99)

Per cent
Stan dard

Er ror Percent
Stan dard

Er ror Percent
Stan dard

Er ror

14.8a  (2.9) 15.7a  (4.1) 7.5b  (2.6)
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1 a,b  Percentages with superscripts in common across each row are not significantly (p>0.10) different from each other by season.



Dur ing the spring visit, each par tici pant in the study was asked to iden tify the most re cent case of lame ness that
had oc curred.  These cases (824 horses to tal) were fol lowed in de tail through the sum mer and win ter vis its.

Re sults shown here were weighted to rep re sent the most re cent lame ness prob lem on all op era tions in  the
popu la tion rep re sented by the study.

C.  Most Recent Lameness Problem

1.  Lame ness by breed, age, and pri mary use

The breed dis tri bu tion of lame ness was no dif fer ent than one might ex pect given the breed dis tri bu tion of the
horses in cluded in the study.  For ex am ple, more Quar ter Horses were re ported to be lame (43.0 per cent) than
any other breed, but Quar ter Horses were also the most com mon type of horse in cluded in the study (40.4
per cent).

a.  Percent of most recent lameness problems (and percent of resident horse inventory) by breed of horse:

Breed
Per cent Lame ness 

Problems
Stan dard

Er ror
Per cent Resi dent
Horse Inventory1

Stan dard
Er ror

Appaloosa 4.2  (1.4) 7.4  (1.4)

Arabian 12.5  (2.8) 7.2  (1.1)

Draft breed 2.7  (0.9) 4.2  (0.9)

Paint 5.2  (2.1) 7.5  (1.2)

Standardbred 2.7  (1.3) 2.7  (0.6)

Tennessee Walker 6.3  (2.0) 4.9  (1.2)

Thoroughbred 10.6  (2.3) 9.8  (1.7)

Quarter horse 43.0  (3.9) 40.4  (2.3)

Other registered breed 9.4  (2.5) 9.4  (1.4)

Other non-registered breed    3.4  (1.3)    6.5  (1.4)

Total 100.0 100.0
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1 Inventory at the time of the Equine ‘98 spring VMO interview.



2.  Pri mary prob lem of laminitis
a.  Percent of most recent lameness problems that were due to laminitis:

Per cent Lame ness
Problems

Stan dard
Er ror

15.0  (3.1)

Graz ing lush pas ture was the sin gle most com monly perceived cause (45.6 per cent) of lamini tis in the
most re cent cases of lame ness de scribed.  ‘Other known’ causes, such as feed prob lems and
com pli ca tions of in jury, obe sity, or preg nancy, were per ceived re spon si ble for 26.9 per cent of lamini tis
cases.  Grain over load, colic or di ar rhea, and re tained pla centa com bined caused less than 15 per cent of
lamini tis cases de scribed.

b.  Percent of most recent laminitis cases by perceived cause:

Per ceived Cause
Per cent 

Lamini tis Cases
Stan dard

Er ror

Grain overload 7.4  (3.7)

Grazed lush pasture 45.6  (11.5)

Retained placenta 2.0  (1.6)

Colic or diarrhea 2.7  (2.7)

Other known 26.9 (11.1)

Unknown   15.4 (6.4)

Total 100.0
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3.  Lame ness out come

The majority (73.8 percent) of the most recent cases of lameness recovered be fore the end of the follow-up
period (April 20, 1998, through February 26, 1999).  Only 2.7 percent were sold or given away, and 2.5
percent died or were euthanized.  These findings are similar to those from the MEMS study where 78 percent
of the horses were reported to have recovered from lameness (Ross 1999).

For those horses that had laminitis, outcomes were similar with 73.7 percent of horses with laminitis
recovering completely and 4.7 percent dying or requiring euthanasia.  These outcomes for horses with
laminitis are considerably better than those previously reported for horses referred to a veterinary teaching
hospital where only 29.5 percent returned to athletic soundness and 50.2 percent died or were euthanized
(Hunt 1993).  Cases seen at teaching hospitals would generally be more severe which probably explains the
difference between these studies.

a.  Percent of most recent lameness problems (and, specifically, laminitis) by final outcome:

Per cent 
All Lame ness Prob lems Per cent Lamini tis

Outcome Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Recovered or sound 73.8  (3.2) 73.7  (8.7)

Improved but still had lameness 11.8  (2.3) 7.5  (3.6)

No improvement or worse 8.0  (1.9) 12.1  (7.2)

Complete recovery followed by relapse 0.0  (0.0) 0.0  (--)

Sold or given away due to lameness 2.7  (1.1) 0.0  (0.0)

Died or euthanized due to lameness 2.5  (0.9) 4.7  (3.5)

Other    1.2  (0.6)    2.0  (1.3)

Total 100.0 100.0
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The pri mary use per ma nently changed for 9.5 per cent of the horses that did not die as a re sult of their
lame ness.  

b.  For lameness problems where the horses did not die, percent of most recent lameness problems where
primary use of the horse permanently changed as a result of the lameness episode:

Per cent Lame ness
Problems

Stan dard
Er ror

9.5  (2.0)

For those horses that had a change in their pri mary use af ter the lame ness epi sode, show/com pe ti tion and
farm/ranch horses had the most dra matic de crease.   Only 0.1 percent of the horses were used for
breed ing when the lame ness started, al though 54.8 per cent be came breed ing ani mals as a re sult of their
lame ness.  The ten dency to place per form ance ani mals into the breed ing pool af ter a lame ness prob lem
may be a con cern if the cause of the prob lem could be in her ited.

c.  For the most recent lameness problems where the primary use of the horse changed (excluding lameness
problems where the horse died), percent of most recent lameness problems by primary use of equids at the
time of and after the lameness episode:

Per cent Lame ness Problems by Pri mary Use 
At Time of and Af ter the Lame ness Epi sode

At Time of Af ter

Pri mary Use Percent
Stan dard

Er ror Percent
Stan dard

Er ror

Pleasure 25.0  (9.2) 37.3  (9.9)

Show or competition (not betting) 36.1  (10.3) 0.0  (0.0)

Breeding 0.1  (0.0) 54.8  (10.4)

Racing 11.5  (5.6) 0.0  (0.0)

Farm/ranch 24.9  (9.4) 0.5  (0.3)

Other     2.4  (1.9)    7.4  (6.7)

Total 100.0 100.0
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Ap pen dix: Sam ple Pro file

A.  Responding Operations 

1.  Re gion

Num ber Re spond ing Op era tions

Re gion Spring (4/20-6/12/98) Summer (6/15-9/11/98) Winter (11/2/98-2/26/99)

Southern 435 418 395

Northeast 155 153 146

Western 323 307 288

Central    265    258   243

Total 1,178 1,136 1,072

2.  Size of op era tion (number of resi dent horses on hand at the time of the spring in -
ter view, April 20 - June 2, 1998)

Num ber Re spond ing Op era tions

Num ber Spring (4/20-6/12/98) Summer (6/15-9/11/98) Winter (11/2/98-2/26/99)

1 - 5 267 260 248

6 - 19 467 448 420

20 or more    444    428   404

Total 1,178 1,136 1,072

3.  Type of op era tion

Num ber Re spond ing Op era tions

Pri mary Func tion of  Op era tion Spring (4/20-6/12/98) Summer (6/15-9/11/98) Winter (11/2/98-2/26/99)

Boarding/Training facility 381 368 350

Breeding farm 199 194 179

Farm/Ranch 219 208 194

Residence with equids for personal
use 228 217 208

Other    151     149   141

Total 1,178 1,136 1,072
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Com pleted and Ex pected Equine ‘98 Study
Out puts 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, August 1998

• Part II: Baseline Reference of 1998 Equine Health and Management, September 1998

• Equine morbidity and mortality (info sheet), September 1998

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

• Part II: Baseline Reference of 1998 Equine Health and Management, September 1998

• Part III: Management and Health of Horses in the U.S., 1998, January 1999

• Part IV: Reference of Health Management for Horses and Highlighted Diseases, 1998, May 1999

• Sources of information/use of veterinarian (info sheet), August 1998

• Biosecurity practices on U.S. equine facilities (info sheet), August 1998

• Information sources and use of veterinarians for equine health care, August 1998

• Unique identification methods for U.S. equids (info sheet), May 1999

• Equine management practices (info sheet), January 1999

• Transportation of U.S. equids (info sheet), January 1999

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, August 1998

• Composition of the U.S. equine population (info sheet), August 1998

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.

• Salmonella and the U.S. horse population (info sheet), expected summer 2000

• Internal parasites: strongyles and ascarids (info sheets), April 2000

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

• Testing for equine infectious anemia (EIA) in the U.S. (info sheet), September 1998

• Equine Vi ral Ar teri tis (EVA) and the U.S. Horse Industry (interpretive report), April 2000

• Equine Protozoal Myeloencephalitis, EPM (interpretive report), expected summer 2000

• Lameness and Laminitis in U.S. Horses (interpretive report), April 2000

• Colic (info sheet), expected spring 2000

• Respiratory disease (info sheet), expected spring 2000

6.  Feed prob lems.

• Endophytes in U.S. horse pastures (info sheet), April 2000

• Fumonisin toxin B1 in on-farm horse grain/concentrate in the U.S. (info sheet), April 2000



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

NAHM Sweb@usda.gov

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

#N318.0400
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