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What is Equine Metabolic Syndrome (EMS)?

American College of Veterinary Internal Medicine states that EMS is defined by 
meeting the following three criteria:

▪ Generalized obesity or adiposity (fat deposits) in specific locations.

▪ Insulin Resistance (IR).

▪ Predisposition towards endocrinopathic laminitis (history of laminitis that stems 
from hormonal conditions).

(Raymond J. Geor, 2013)



Criteria #1) Is your horse obese?

Not all overweight or obese horses have EMS.  

According to Maryland Regional Veterinary Hospital 

18% of overweight horses have EMS, and that goes up 

to 32% when they reach obesity (Kellon, Cushings and Insulin 

Resistance, 2008).Photo curtesy of www.horsetalk.co.nz 

Obese horses have a BCS or >7 Cresty Neck Score  > 3 is indicative of EMS



Criteria #2) 
Insulin Resistance (IR)

IR is when a horse’s body response to 
insulin is low.  The cells become “resistant” 
to insulin.

In normal cells insulin transports glucose 
into the cells via thousands of receptors.  
When insulin attaches to a receptor, it 
opens a door to allow the glucose into the 
blood stream. 

In IR horses these receptors are not 
working correctly, resulting in high levels of 
circulating insulin.

How do receptors become resistant? It’s 
theorized with repeated fluctuations in 
insulin levels after each meal, or pasture 
changes etc., can lead to a decrease in 
tissue sensitivity to insulin. Analogous to 
living next to a train track, eventually you 
get used to all the noise and start to ignore 
it.

(Pasture Associated Laminitis Prevention Strategies, 2015)



Criteria #3) Predisposed to Laminitis

Why is it that several horses can be out on the same pasture and only 1 or 2 are overweight or 

have metabolic issues?

EMS horses often have a history of easy weight gain “easy keeper”, a ravenous appetite and/or poor 

exercise tolerance. Some horses could have had a full blown laminitic episode or subtle signs such as being 

sore after coming in from pasture.

“Thrifty Gene Theory” ~In the early 1960’s a human geneticist named James Neel had a theory that 

certain ethnic groups had a propensity towards diabetes so it would be easier to store body fat for 

times of short food supply and be an advantage for survival. This term has been applied to specific 

breeds that are prone to being easy keepers.

OR

Dartmoor Pony Thoroughbred

The two horses shown on the right are kept on the same pasture, 

which one would be at higher risk of developing laminitis?
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Diagnostic Methods: History 

Blood 
tests

Physical 
Exam

History:

An EMS horse can have previously experience a laminitic episode, show visible hoof rings or have signs of subclinical 

laminitis. Some subclinical signs include, but are not limited to:

 Reduced concavity of the sole

 Dropped soles

 Widened white line

 Presence of cap horn

 Reoccurring abscesses

 Persistent thrush



Physical Exam

Mean Neck Circumference

With the horse in a normal upright position measure the distance (x) 
along the neck from poll to center of withers. Perpendicular to the 
line of the neck, measure circumferences at 0.25x, 0.50x and 0.75x. 
As obesity increases or decreases, neck measurements change 
accordingly (Nicholas Frank, 2006).

Knowing your horses BCS and Cresty Neck Score is the first step in a physical exam.  It has been shown however that a horse’s

BCS can stay the same even with the reduction in adipose tissue and girth circumference (R. Morgan, 2015). Measuring specific 

areas of the body is a better diagnostic tool for EMS weight loss.

Image: (Nicholas Frank, 2006)

Neck to Height Ratio 

Measuring the ratio of mid-neck circumference to height at the withers.  A horse 

is at risk of laminitis when the ratio is >0.71 (Nichol Schultz). Equation: Neck 

circumference (inches) ÷ height at withers (inches) = Neck to height ratio. 

Image: (Nichol Schultz)



Blood Tests
Currently, there are a handful of blood tests available for EMS/IR diagnosis.  Each have variances that should be considered. Trailering a horse to a 

veterinary practice is not always a good option due to the stress it will ensue.  This stress will directly affect the test results.  On the other hand, on-site 

static tests are simple, but not always accurate.  Then there are other on-site dynamic tests that require a bit more work, but will give you better 

accuracy. 

• Insulin Baseline: Onsite single blood draw to check normal fasting insulin levels. Serum insulin >20mIU/L or >30mIU/L if fed hay, is highly indicative 

of EMS/IR. Low insulin values do NOT rule out EMS/IR.  If the values are normal, yet the horse shows clinical signs, it is recommended to try a 

dynamic test such as the Oral Sugar Test.

• Glucose Baseline: Most horses do not have elevated blood glucose.  However, this test is helpful for the use of proxies (addressed in next slide) and to 

make sure the horse has not reached the diabetic range.

• Leptin Baseline: Leptin is a hormone that tells your body when it is full.  When this hormone is released by the horse’s fat cells, in normal horses it 

turns off the appetite.  IR horses tend to be leptin resistant and have elevated levels of this hormone (Kellon, Cushings and Insulin Resistance, 2008).

• Oral Sugar Test (OST): If a horse shows clinical signs yet has a normal fasted insulin result, this is a good next step in diagnosis.  It can also be used 

as a first test instead of the baseline insulin. The horse is fasted overnight.  75mL of Karo Light corn syrup is administered orally.  Blood samples are 

taken at 60 and/or 90 minutes after administration. Insulin over 85µiu/ml (OGT) or over 60μiu/ml (OST) would be considered diagnostic of EMS (R. 

Morgan, 2015).

• Combines Insulin-Glucose Tolerance Test (CGIT): This test measures the glycemic response when a combination of glucose and insulin is given. 

Fasted baseline samples of glucose and insulin is taken. 150mg/kg 40-50% glucose solution followed by 0.1iu/kg soluble insulin is given by iv.  

Glucose samples are then taken at the following intervals: 1min, 5 min, 15min, 45 min and 2.5hours.  After 45 minutes, serum insulin is taken.  IR 

horses are expected to have a higher peak and longer positive glucose response, and at 45min insulin concentration of >100mIU (Liphook, n.d.).

• Frequent Sampling Intravenous Glucose Tolerance Test (FSIFT): In this test intravenous catheters are placed and the horse is given intravenous 

glucose.  Samples are taken at frequent intervals, usually every 15 mins to test the insulin response to the glucose and how quickly the glucose level 

drops (Kellon, Cushings and Insulin Resistance, 2008).



Proxies
Proxies are mathematical equations that use easily available blood 

tests to predict the results of more sophisticated testing.  Proxies for 

EMS/IR are used to predict the result of the FSIGT test.



Proxies – There 
has got to be an 

easier way!

www.freil.com/~mlf/IR/ir.html

Compliments of the Equine Cushings 
Disease and Insulin Resistance Group.



Treatment

• Diet

• Exercise*

• Medication

Photo curtesy of www.homesforpets.uk

Preventing insulin surges is the priority 

for treatment. The gold standard for 

treatment is diet and exercise (*if horse 

is able).  Improvement in insulin 

sensitivity has been documented with 

just dietary modifications and exercise.  

Yet despite these studies, emphasis still 

remains on pharmaceutical 

interventions such as L-thyroxine and 

metformin (James Orsini, 2009).



Treatment: Diet
The goal of treating EMS through

diet is controlling blood glucose

levels. The lower glucose levels

stay, the less insulin the

pancreases will produce. Foods

with high sugar and starch

content will raise blood glucose

levels. A way to measure the

glycemic response of foods is

through a ranking system called

the “glycemic index”.

Generally feeds that have a

higher starch and sugar content

have a higher glycemic index and

trigger a higher insulin response.

EMS and IR horses do best on a

combined sugar (ESC) and starch

diet of no more than 10%, and

even less for extremely sensitive

horses (Kellon, Cushings and Insulin

Resistance, 2008).
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Forage
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• Largely bypasses digestion in the small intestine to be 

fermented in the hind gut, giving no or very minimal 

measurable insulin response (Kellon, PPIR and IR Myths 

and Misconceptions, 2015). 

• Overweight or obese horses should be fed at a rate of 

1.5-2% of their ideal target weight. 

• Research has shown weight reduction in horses results 

in improved insulin sensitivity (R. Morgan, 2015).

• Diets below 1% are not recommended as that will lead 

to problems with hindgut function.

• Safe forage cannot be predicted by the type of hay or 

the appearance.  A forage analysis is the only way to 

know how safe your hay is.

• You will want an analysis that will tell you the WSC 

(Water Soluble Carbohydrates), ESC (Ethanol Soluble 

Carbohydrates “Simple Sugars” and starch levels of 

your hay.

• NSC (Non-Structural Carbohydrates) = WSC plus 

Starch.



Fructan Controversy

When looking at a hay analysis, a common question is “Do we calculate safe feeds by looking at the NSC (includes WSC (ESC and 

fructans) plus starch, or do we look at ESC and starch?”.

There are three forms of laminitis (Katz, 2012):

 Contralateral/supporting limb laminitis – Not relevant to fructans/pasture associated laminitis.

 Inflammatory or SIRS laminitis – “Systemic Inflammatory Response Syndrome”, includes starch and oligofructos (fructan) overload.

 Endocrinopathic laminitis caused by hyperinsulinemia (High levels of insulin) – EMS, PPID and corticosteroids

Fructans, are not hydrolyzed in the small intestine, so they have no glycemic effect; but they are fermented rapidly in the equine cecum, 

thereby contributing to some forms of diarrhea, colic, and laminitis. Thus, WSC is potentially misleading in equine nutrition when it is 

called “sugar.” (Kronfeld, 2004).

Research concluded that fermentation of fructans by gram positive hindgut microbes is what induces laminitis, not a spike in insulin (Pollitt, 

2003).  Fructans cause SIRS laminitis, not endocrinopathic laminitis.  If you have an EMS/IR horse and are trying to keep your horse on a 

diet that does not create a glycemic response, fructans should not be a concern. Furthermore the amount of fructans needed to cause a gut 

disturbance is quite high.  In order for fructan levels in hay to reach levels that could induce SIRS laminitis, the hay would have to be at 

least 37.5% fructan (Kellon, PPIR and IR Myths and Misconceptions, 2015). To calculate your hay’s fructan content subtract ESC from WSC. For your 

horse to consume high enough quantities he/she would need to be on pasture (even then it is rare to see that high level of fructan), and your 

EMS/IR horse should never be on pasture anyhow.



Soaking Hay

Photo curtesy of www.thehorse.com

Soaking hay in cold water for 30-60 minutes 

can help reduce carbohydrates by 30% (R. 

Morgan, 2015).

Soaking for 15-60 minutes will not result in 

nutrient deficiencies based on the 

requirements of a 500kg horse in light work 
(Martinson, 2013).

Soaking longer than 60 mins in cold water 

will result in a decrease in potassium. The 

Ca:P ratio would need to be addressed. 

However, this will make safe hay for HYPP 

horses.



Concentrates and Ration Balancers

Concentrates

Is your “low starch” feed low enough?

This is all relative. If a company is comparing their “low 
starch” feed to their sweet feed, then yes, it is “low starch”.  
But their idea of “low” is still too high for your EMS horse.

Do your homework, call the company and ask how they 
calculate if it is safe, ESC/Starch or WSC/Starch, then make 
an informed decision for your particular horse.

Ration Balancers

Avoid products that contain any 

type of grain in the ingredient list.

Photo curtesy of www.triplecrownfeed.com

Ration balancers are a nutrient dense feed that can be fed in 

small amounts. They provide vit/min without the added 

calories.  You can feed 1 pound of a ration 

balancer that will give you the same 

nutrients that 5lbs of grain would. These 

are idea for our “easy keepers”, but again, 

knowing the sugar/starch content is 

critical.  Most of these are safe to feed.



Pasture

Pasture should be avoided for EMS/IR 

horses.  If you feel you must put your 

horse on pasture please use a grazing 

muzzle and turn out at a safe time, 

early morning.  Remove your horse 

from pasture in the afternoon when the 

sugar/starch content is higher. Katy 

Watts (www.safergrass.org) has written 

a fun jingle to help remember when it a 

good time to let your horse on pasture:

“When you wake at crack of dawn

Graze your pony on your lawn

But sugars rise in afternoon,

For foundered ponies, this spells doom.

When frosts cause sugars to increase

Your ponies grazing now must cease.

Hold off a day, or maybe more.

Or else your pony may get sore.”

Pasture Replacements: Dry lots, slow feeders and grass-free track systems.



Exercise
(if the horse is able)

Exercise has been shown to improve 

insulin sensitivity in healthy horses for 

as long as 24hr after a single bout.  In 

addition to glucose metabolism, 

exercise stimulates fat metabolism 

(Treiber, 2006). There has not been a lot of 

studies done on the best protocol, but 

exercise should progress up to 15 

minutes of trotting per day to maximize 

glycogen use (R. Morgan, 2015).



Metformin

The mechanism of Metformin is wide and 

incompletely understood.  The effect attributed to 

it include decreased hepatic gluconeogenesis 

(metabolic process of making glucose), weight 

loss, increased insulin sensitivity, and increased 

glucose utilization (Durham, 2012). The studies 

done on metformin lead to mixed reviews on 

effectiveness.

Levothyroxine

Levothyroxine is the only pharmaceutical with 

evidence of benefit in equine obesity and IR. It is 

shown to enhance weight loss and increase insulin 

sensitivity.

Medication
Diet remains the cornerstone of treatment for EMS.  If diet and exercise (too much pain to be in work) alone are not showing 

an improvement then medication would be a reasonable next step.  Medication is not a substitute for appropriate 

management and should not be used without diet restriction.



Prevention
EMS is defined as having the three following phenotypes: Obesity, insulin resistance, and a history of laminitis 

(Raymond J. Gear, 2013).  It is unfortunate that a history of laminitis is considered a risk factor.  Ideally EMS 

should be identified prior to any laminitic episodes.

What if we could change the definition of EMS by taking control of certain factors? What factors are in our control?



Risk Factor Chart

It would benefit horses and owners to 

access their risk and proceed accordingly. 

To the right is an example of this concept 

with the use of a “Risk Factor Chart”.

Results 

Any score above 4 should take proactive measures.

Mild Risk: Less than 4, Moderate Risk: 4-6, High Risk: 6 and above

In this example, results came in at high risk for 

EMS. Owners have control over the following: 

nutrition, environment, and exercise.  By altering 

these three areas, they may be able to avoid the 

third phenotype of EMS: History of laminitis.  

Created by Nicole Sicely
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