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Abstract

Laminitis is a disease of the equine hoof that can result in the complete loss of function
of the foot. Although surveys have previously been conducted to assess the knowledge of
horse owners and veterinarians, a survey of farriers has not been performed to date. A
survey of farriers was therefore performed to investigate the knowledge of farriers with
respect to laminitis and to record the advice that they give to their clients. Results showed
that farriers identified diet and feeding practices as important causes of laminitis. Causes of
laminitis identified by farriers tended (P < 0.10) to differ according to the experience level of
the respondent. There was no connection between geographical location of the farriers and
the causes of laminitis identified, but 84.4% of farriers did believe that laminitis was more
prominent throughout the spring and April, May and June. 74.3% of farriers agreed that
they thought ponies were more prone to laminitis than horses, and 8 8.3% agreed that
once an equine has had laminitis it will tend to get it again. We conclude that farriers have
an extensive knowledge of laminitis, and that they serve as an important source of
management advice for owners of laminitic horses.



Introduction

Laminitis is an important disease of the equine hoof because of the potential for it to
develop as a result of a variety of different situations (King and Mansmann 2004).

Pathological changes occurring as a consequence of this disease include alterations in the
anatomy of the hoof, which may result in complete loss of function (Pollitt 2004). According
to a nationwide survey conducted in 2000 by United States Department of Agriculture
(USDA) National Animal Health Monitoring System (King and Mansmann 2004), 53% of
laminitis cases are caused due to dietary factors, including access to pasture and grain

overload. This suggests that diet is the single most important risk factor for developing
laminitis, and other studies have now also indicated that there is a strong association between
gastrointestinal tract diseases and the development of laminitis (Hunt 1993; Slater et al.
1995).

Different phases of laminitis have been identified and these include the developmental,
acute and chronic phase (Pollitt 2004). Acute laminitis usually develops in horses secondary to
another disease (Moore et al. 2004) and this can involve a severe attack of laminitis,
whereas chronic laminitis tends to be more common and can last indefinitely (Pollitt 2004).
It has been suggested that, after the onset of chronic laminitis, only approximately 25% of
affected animals return to their previous athletic career (Hunt 1993), which underscores the
devastating nature of this disease.

Several groups of people are involved in the management and treatment of laminitis,
including the owners, veterinarians and farriers. Very little research has been performed to
ascertain the role of farriers in the management side of laminitis and to determine their
knowledge of the disease. Their advice regarding the management of laminitis has never
been assessed and it is not clear whether they consider themselves as a useful source of
information to their clients. The research problem that therefore needs to be addressed is
absence of information about the knowledge that farriers possess. Farriers have not been
surveyed in the past and the advice they give regarding laminitis has not been recorded.
The level of knowledge that farriers possess about the causes and development of laminitis
needs to be ascertained.

We therefore hypothesis that farriers are able to identify risk factors for laminitis in
horses and ponies, and that they are a source of information to their clients. Our specific aims
were to determine the risk factors identified by farriers, and to ascertain whether the
experience level of a farrier would affect the results.



Materials and Methods

Study Design

A postal survey of farriers was conducted between July 2008 and September 2008. The
Farriers Registration Council agreed to include a copy of the survey (Appendix 1) with their
bulletin, which was posted in July 2008. The survey was sent to approximately 2,800 farriers
across the United Kingdom. Surveys were also sent to some farriers working abroad who
received the bulletins. A covering letter printed on University of Nottingham stationary was
included with each survey, along with a stamped self-addressed envelope. The cover letter
explained the purpose of the survey and advised potential respondents that they could remain
anonymous (Appendix 2). The survey was limited to two sides o fA4 paper (double- sided),
and the stamped addressed envelope with included with the goal of increasing the response
rate.

Design of survey questions.

The first group of questions were included to gather information about the respondent, so
that data could be analysed according to different criteria. Questions 1 and 2 were included to
divide respondents according to experience level and geographical location. Experience level
was also examined with Questions 3 and 5 when farriers were asked to indicate the number
of laminitic horses that they routinely care for and the percentage of their clients that have a
horse with laminitis.

A second group of questions were designed to examine the farriers’ knowledge with
respect to risk factors for laminitis. Question 4 was included to determine whether the
respondent thought that laminitis occurrence varied with season, and farriers were asked to
list the three most important causes of laminitis in Question 6. Space was provided for any
optional comments respondents wanted to make to explain their responses. Question 10
was also designed to ask farriers about three specific risk factors for laminitis — pasture
grazing, obesity and Cushing’s disease. This question included a space for optional
comments or explanation of the connections between these risk factors and laminitis.

The third group of questions focused on the epidemiology of laminitis. Specific
epidemiological questions were included with yes/no/undecided responses requested. Farriers
were asked whether laminitis affected more equines now than it did five years ago, and
whether they thought ponies were more prone to laminitis than horses. Farriers were also
asked whether laminitis is likely to reoccur the next year once the horse suffers from an initial
episode of the disease.

A fourth group of questions was concerned with the management advice given by farriers.
Questions were designed to determine the advice given by farriers on the subjects of diet and
supplements. It was also determined whether the farrier sold supplements to their clients.
Question 14 was included to record any management advice given to horse owners by
farriers. A final question was included to assess whether farriers thought that horse owners
followed their advice.



Data analysis

Experience level data were compressed into two categories for the purposes of
analysis. Respondents were divided into those with less than or equal to 10 years experience
and those with =10 years experience. With respect to geographical location, responses were
divided into 12 regions of the United Kingdom according to the Government Offices for the
English Regions (2008), and an ‘abroad’ group, a general ‘United Kingdom’ group if no
specific region was provided, an ‘unanswered’ group and a ‘multiple regions’ group if the
farriers worked within more than one of the 12 regions.

Respondents were divided by experience level and these sub-groups were compared by
Chi-square analysis to determine whether there were significant differences (P<0.05) or
trends (P<0.10) were present.
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Results

A total of 455 responses were received from approximately 2,800 surveys sent by post,
which represents a 16.25% response rate. Of the 455 respondents, 26% of them had less
than or equal to 10 years experience and the remaining 74% had more than 10 years
experience (Figure 1). With regard to regional distribution, the four regions with the highest
response rates were the South East (18.7), the South West (13.8%), the East of England
(7.3%) and East Midlands (7.3%b), and London was the only region from which no responses
were received (Figure 2). The region that the farrier worked in did not significantly
influence any of the other responses to the survey. When the amount of exposure to
laminitic horses was examined (Question 3), the results revealed that most farriers routinely
worked with fewer than 10 laminitis suffering animals (25.5%) or 11 to 20 horses with
laminitis (38%) and less than 1% of farriers indicated that they did not work with laminitic
horses at all (Figure 3). Eighty-eight percent of farriers indicated that O to 20% of their clients
had a laminitic horse and 10% responded that between 21 and 100% of their clients had a
horse with laminitis (Question 5). The remaining respondents did not answer this question.

With respect to risk factors for laminitis, the majority (84.4%b) of farriers thought that
laminitis occurrence was affected by the season, and most listed spring or the specific
months of April, May and June as the high-risks periods of the year. When asked to identify
the three most common causes of laminitis (Question 6), there was a mixed response. The
most frequently given responses were overfeeding (18%), access to rich grass (15%) and
obesity (14%; Figure 4A). However, when farriers were subdivided according to experience
level, this factor affected the responses given to this question. Overfeeding (P = 0.084)
tended to appear on the list if the farrier had >10 years experience and obesity (P = 0.002)
was significantly more likely to be listed if the farrier was more experienced (Figure 4B).

Experience level did not affect the appearance of rich pasture grass (P = 0.154) on the
list. When the six most frequent responses to this question were examined, management
advice (P= 0.072) and lack of exercise (P = 0.017) were more likely to appear on the list if the
farrier had =10 years experience, whereas the listing of Cushing’s disease (P = 0.669) was
not affected by experience level.

Risk factors for laminitis were also evaluated by asking specific questions about pasture
grazing, obesity and Cushing’s disease (Question 10), and the majority of farriers agreed
that these factors play a role in the development of laminitis (Table 1). Unfortunately, the
explanation for these connections that were provided in the optional part of the question
varied widely and could not be interpreted without considerable subjective assessment.
Responses to this part of the survey were therefore excluded.

Responses to epidemiology question revealed that 43% of farriers thought that laminitis
affected more horses now than it did 5 years ago and 74% agreed that ponies were more
prone to the disease than horses. When asked to explain their opinion, the most common
reasons given were that ponies were overfed or spoilt by owners (Table 2). Eighty-six
percent of farriers thought that laminitis would sometimes reoccur the next year in an affected
animal (Table 3) and the most important determinant of reoccurrence was management of
the laminitic horse by the owner.

Fifty-nine percent of farriers always recommend feeding changes for a horse with
laminitis, with <1%b of farriers advising horse owners to keep the diet the same (Table 3).

With respect to the advice given by farriers, limiting turnout and grazing was the most
common recommendation listed. Supplements were sometimes recommended by 34% of
11



farriers, but 28% indicated that they would never make this recommendation (Table 3).
Refer to Appendix 3 for a list of the supplements recommended. Seventy-six percent of
farriers indicated that they would not sell supplements to their clients. Other management
advice provided by farriers related to exercise, pasture management, and veterinary
attention (Figure 5). 25.7%, 34.6% and 3 1.8% of farriers gave advice on these respective
topics.

Finally, 31% of farriers indicated that 51 to 75% of their clients listened to their advice
whereas 21% of them thought that O to 25% of their clients were receptive to their
recommendations.
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Discussion

Results of this study indicate that farriers possess an extensive knowledge of laminitis
and are aware of the important risk factors for the disease. Experience level significantly
influenced the farriers’ knowledge of risk factors relating to obesity and overfeeding. Farriers
are an important source of management advice for owners of horses with laminitis.

The postal survey used in this study had a response rate of 16.25%. It has been suggested
in previous reports that only surveys with a 60% response rate should be accepted if an
accurate picture of the targeted population is to be expected (Armstrong and Ashworth
2000). Lower response rates can introduce non-response bias because those individuals that
respond to the survey may differ from those that do not. It has been suggested that follow-
up reminders should be sent to individuals that have not responded, in order to increase the
response rate (Asch et al. 1997; Wensing et al. 1999). Unfortunately, reminders were not sent
in the study reported here because of time and financial restraints. It is therefore possible that
an element of non-response bias exists within our results. Unfortunately, our results cannot be
compared with those of other studies, so the question on non-response bias cannot be
pursued any further.

When the experience level of farriers was assessed, the majority (74%0) of respondents had
more than 10 years experience, so sub-groups were not balanced equally. However, results
indicate that less experienced farriers had a more limited knowledge of risk factors for
laminitis. When farriers were asked to list the three most common causes of laminitis, more
farriers with >10 years experience listed overfeeding, obesity, lack of exercise and
management advice, as compared to the less experienced sub-group. Overall, results
indicate that the causes of laminitis identified by farriers differ according to the experience
level of the respondent. This is assumed to result from an increase in the knowledge
acquired over time as farriers gain more experience with laminitis. The three most frequent
responses given overall were overfeeding, rich grass and obesity. In a previous survey
conducted in 2000 by United States Department of Agriculture National Animal Health
Monitoring System (King and Mansmann 2004), access to lush pasture was identified as a
cause of laminitis in 46%b of cases, with grain overload being responsible for a further 7% of
cases. It is the non-structural carbohydrates (NSC), which are simple sugars such as starches
and fructans found within plants that are thought to induce pasture-associated laminitis
(Longland and Byrd 2006).

These carbohydrates are also found in abundance within certain grains fed to horses
(King and Mansmann 2004). Fructans are not readily digested within the small intestine and
pass into the large intestine, as does some starch when fed in excess within a grain meal.
When this starch and fructan arrive in the large intestine, the bacteria residing there produce
large amounts of lactic acid (van Eps and Pollitt 2006), dropping the pH of the immediate
environment. It is thought that this drop in pH somehow activates the metalloproteinase
enzymes within the hoof, and that it is these which cause laminitis to develop (King and
Mansmann 2004 ; Harris et al. 2006). More research is required to understand the full
mechanisms. Obesity is a risk factor for the development of laminitis for several reasons.
The higher body weight puts more stress on the feet, overweight horses tend to be less
active and regular exercise has been found to help prevent laminitis from developing (Alford
et al. 2001), and an excess of body fat may be associated with the development of insulin
resistance, which affects delivery of glucose to the hoof.

When considering the geographical location of the farriers, there were no obvious results
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to indicate that geographical location affected the number of laminitic animals worked with,
or differences in the management advice provided by the farriers.

Throughout the survey there were opportunities for farriers to complete optional parts of
questions. Answers to these questions varied and some were easier to interpret then others.
One concern with including these answers in the results is that subjective interpretation was
necessary, and may have introduced bias. In order to reduce the amount of bias introduced,
keywords were identified within responses and then answers were grouped accordingly. For
example, responses to Question 6, regarding the three most common causes of laminitis,
were examined and words such as ‘overweight’ or ‘fat’ were identified and grouped as ‘obesity’.

For the same question, phrases such as ‘too much grass’, ‘access to rich pasture’, or simply
‘grass’ were grouped into a single category of ‘rich grass’. When recommendations for feeding
changes were examined, responses were examined for specific words or phrases, and
answers were grouped accordingly. If an answer could not be understood sufficiently to be
allocated to a group, it was classified as ‘unanswered’ along with questions that were left blank.

There was strong agreement among farriers about the seasonal occurrence of  laminitis,
with the majority of respondents identifying the spring or specific months April, May and June
as the high-risk periods. One problem with the design of this question was that some farriers
answered using the seasons whereas others gave a specific month. The time of year
laminitis is seen can often be linked to the growth of pasture. Depending on the species of
grass found within the pasture, at different times of year they will contain varying amounts of
carbohydrates and possibly contribute to laminitis developing in certain animals (Watts and
Chatterton 2004).

Most farriers (74%) indicated that ponies were more prone than horses to laminitis and
this was explained by the various reasons provided. The reason indicated most frequently
was that ponies are spoilt by their owners, and as a consequence often overfed. When
native breeds of pony, which are generally ‘good doers’ designed to live on sparse plains
containing very little pasture, are overfed through being spoilt and given very little regular
exercise by the child owners, they can become overweight, and this may lead to laminitis
developing. This situation or the separate parts of it were described by many farriers in the
optional part of the question.

Farriers also considered it likely that laminitis would reoccur in affected animals. This
response is understandable considering the damage which can be caused by a single episode
of laminitis. Pollitt (2004) explained that once a horse enters the chronic phase of laminitis,
some permanent damage had already occurred within the foot, and therefore any further
strenuous exercise will only stress the weakened lamellar attachment apparatus present
within the hoof. The reason most frequently provided by farriers to explain why an animal
tends to suffer from reoccurring episodes of laminitis was management by the owner and
their ability to listen to advice.

Farriers strongly agreed that connections existed between laminitis and grazing on pasture,
obesity and Cushing’s disease (Question 10). Although this was a leading question and prior
knowledge was required to understand the term ‘Cushing’s disease’, we can conclude that
farriers recognise the importance of these specific risk factors for laminitis. The connection
between grazing on pasture and laminitis is that pasture may contain high levels of non-
structural carbohydrates such as starches and fructans (Longland and Byrd 2006).
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These carbohydrates can by-pass the small intestine but pass into the large intestine where
they can cause the pHto decrease as bacteria produce large amounts of lactic acid (van Eps
and Pollitt 2006). This reduction in pH allows bacterial by-products that trigger laminitis to
enter the circulation. Obesity and laminitis may be linked because obesity is associated with
insulin resistance, which may alter glucose delivery to the hoof. The hoof has a high glucose
demand and when this is not met, laminitis may develop. The connection between Cushing’s
disease and laminitis is due to the glucocorticoid excess, which occurs because the level of
cortisol production from the adrenal cortices changes (Pollitt 2008). This glucocorticoid excess
affects many body systems, including the action of insulin, which may result in insulin
resistance and the development of laminitis.

When farriers were questioned about management advice, 59% indicated that they would
recommend feeding changes. Recommendations made by farriers included limiting turnout,
grazing, and hard feed or concentrates. These results indicate that farriers recognise the
importance of diet in laminitis management, including access to pasture. Respondents
indicated that relatively simple measures such as reducing the intake of feeds would help to
prevent laminitis. Diet has been therefore identified as having a key role in the development
of laminitis, and this is seen through different mechanisms. When the diet of a horse
suddenly changes, the hindgut environment alters rapidly, and this causes the release of
‘trigger’ factors that may result in the development of laminitis. Grain overfeeding or
suddenly feeding a large amount of grain can cause laminitis to develop when the excess
grain passes into the hindgut undigested, and is then fermented by the bacteria present
there — the drop inpH this causes increases intestinal permeability and allows ‘trigger’ factors
which cause laminitis to move from the intestine into the blood (King and Mansmann 2004).
Laminitis has also been found to develop when a high carbohydrate intake drives insulin
levels beyond a tolerance threshold within the insulin-resistant horse or pony (Asplin et al.
2007).

Further studies are required to examine the advice provided to horse owners by farriers.
This information could be gathered by performing detailed interviews with individual farriers
and their clients, or by observing from a distance the conversations taking place between
them. One interesting finding of this study is that farriers often recommend that horse
owners consult with their veterinarian, so it would be interesting to survey farriers,
veterinarians, and owners at the same time to assess knowledge and the transfer of
information.
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Table 1. Responses to questions regarding connections between laminitis and common risk

factors (Question 10)

YES NO NOT Total

SURE |Response
Is there a connection between grazing on 425 8 12 445
pasture and laminitis? (93.490)| (1.8%906)| (2.6%0)| (97.8%0)
Is there a connection between obesity 440 3 8 451
overly fat) and laminitis? (96.796)| (0.79%)| (1.8%96) (99.19%)
Is there a connection between Cushing’s 370 9 63 442
disease and laminitis? (81.3%0)| (2.0906)| (13.8%0)| (97.1%)
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Table 2. Explanations given by respondents for why ponies are more prone to laminitis than
horses (Question 8)

Frequency
(Percentag
oY

Unanswered 191 (32.5%)

‘Spoilt by owners’ or Overfeeding 9 (16.5%)
7

Ponies are not worked as much or enough 7 (12.4%)
3

Ponies, especially native breeds, are good doers 6 (11.4%)
7

Pony owners tend to have less experience and incorrect 6 (11.1%)

management 5

Overweight 2 (4.6%)
7

Ponies are more greedy than horses and will eat whenever possible| 1 (3.1%)
8

Ponies are kept as pets 1 (2.8%)
6

Show ponies are placed better if they are fatter or what show 1 (2.2%)
3

judges want

Other* 2 (3.4%)
0

Total number of responses 587 (100%0)

*QOther category includes differences in genes between breeds, horses usually kept more
professionally, and stronger hoof capsules

17



Table 3. Responses to questions about the reoccurrence of laminitis, changes the feeding
and recommendation of supplements (Questions 9, 11, and 12)

ALWAYS SOMETIMES RARELY NEVER Total

Response

Once an animal has 32 393 18 2 445

had laminitis, do (7.0%90) (86.4%)| (4.0%0)| (0.4%0)

they tend to have it

again the next

year?

Do you recommend 267 167 8 4 446

changes in feeding (58.7%0) (36.7%)| (1.8%)| (0.9%0)

for a horse that

develops laminitis?

Do you recommend 23 153 139 127 442

feed supplements (5.1%0) (33.6%0)| (30.5%)| (27.9)

for a horse with

laminitis?
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Figure 1. Pie chart showing the percentage distribution of years spent working as a qualified
farrier (Question 1)

Years Working as a
Quialified Farrier
M 0-5 vears Experience
[ 6-10 Years Experience
B 11-15 Years Experience
] 16-20 Years Experience
Il 21+ Years Experience

53, 11.6%

65, 14.3%

234, 51.4%

60, 13.2%

43, 9.5%
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Figure 3. Bar chart showing the approximate number of horses with laminitis that the farrier

cares for every year (Question 3)
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Figure 4A. Bar chart showing responses from all respondents when they were asked to list
the three most common causes of laminitis (Question 6)
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Figure 4B. Bar chart showing responses from farriers when they were asked to list the three
most common causes of laminitis divided according to experience level (Question 6). Groups
of farriers with less than or greater than 10 years experience are compared.
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Figure 5. Bar chart showing the laminitis management advice given to horse owners by
farriers in order of frequency
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Appendix 1

University of Nottingham School of Veterinary Medicine and Science
Laminitis Survey for Farriers

1. How many years have you been working as a qualified farrier?

O os years I:’ 6 - 10 years D 11 - 15 years D 16 - 20years D 21+ years

2. In what county of the UK do you work mostly?

3. How many horses, ponies, or donkeys with laminitis-related problems do you work with on a regular basis throughout the

year?

[ none

[J rewer than 10 animals |___| Between 11 and 20 animals
D Between 21 and 30 animais D Mare than 31 animals

4. Do you see more [aminitis problems at certain times of the year?

D YES D NO

If YES, then please fist the month(s) when more laminitis problems are seen.

5. What percentage of your current clients have an equine that is suffering from laminitis? (estimate please)

O 0-20% L] 21-40% [ 41-60% [ 61-80% [ s1-100%

6. In your experience, what are the THREE most commeon causes of laminitis? (Please place in order with the most common first)

2,
at

Comments (optional):

7. Do you think that laminitis is affecting more equines now than 5 years ago?

D YES D NO D Undecided

8. Do you think that ponies are more prone to [aminitis than horses?

O ves J o A [T —
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9. In your experience, have you found that once an animal has had laminitis one year, it tends to have it again the next year

7 auwavs [ somerimes [ rarery [ never

IF YES, please add any comments about how often this occurs in your expérience? (optional)

10. Do you think that there is a connection between:

a. Grazing on pasture and laminitis? D YES D NO D NOT SURE
b. Obesity (being overly fat) and laminitis? [_|  YES [ wno [ not sure
c. Cushing’s disease and laminitis? D YES D NO D NOT SURE

If YES to any of the above, how would you explain this connection to a horse owner? (optional)

11. Do you recommend changes in feeding for a horse that develops laminitis?

3 awavs [] someTMES 1 rarewy ] never

If ALWAYS or SOMETIMES, what changes do you recommend? (optional)

12. Do you recommend feed supplements for a horse with laminitis?

O auwavs [ somerimes [] rareLy ] wever

If ALWAYS or SOMETIMES (optional): _What supplement is recommended:

Why is the supplement recommended?

13. Do you sell or make available to your clients supplements or particular foot care products?

[ reves COno

14. What other management issues would you give advice on to treat laminitis?
D Exercise EI Pasture management (stabling and turnout)

D Recommend veterinary attention [] Other

What would this advice be? (optional)

15. In your opinion, what proportion of owners act on the advice you give to them about laminitis?

[ o0-25% [J 26-50% [J si-75% [ 76-100%

Any further comments and your name (OPTIONAL):
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