Managing PPID through diet and supplements:
horse owners' insights

Beheer van PPID met voeding en supplementen:
inzichten van paardeneigenaren
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Pituitary pars intermedia dysfunction (PPID) is a common endocrine disorder in

aged horses, characterized by coat changes, muscle and weight loss, laminitis, and
immunosuppression. Insulin dysregulation (ID) frequently co-occurs, and many dietary
strategies aim to manage both conditions. Nutritional management, including adjusting
forage, restricting non-structural carbohydrates, balancing energy and fiber, forms
a cornerstone of care alongside pharmacological treatment. Owners may also use
supplements, including medicinal herbs/plants, vitamins, minerals, and trace elements,
though evidence for efficacy is limited. To investigate management practices, an online

marieceline.hottat@ugent.be | Survey was conducted among Belgian and Dutch owners, covering dietary adjustments,
vandenbosschelien@gmail.com | Supplement use, and perceived effects. Of 239 valid respondents, 46% used one or more
supplements, most often medicinal herbs/plants or vitamins/minerals. Owners not using
pergolide were more likely to give supplements, while no significant association was
found between specific supplements and perceived clinical improvement. These results
highlight diverse management approaches and the need for further research.
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SAMENVATTING

Pituitary pars intermedia dysfunction (PPID) is een veelvoorkomende endocriene
aandoening bij oudere paarden, die wordt gekenmerkt door veranderingen in de vacht, spier-
en gewichtsverlies, hoefbevangenheid en immunosuppressie. Insulinedisregulatie (ID) komt
vaak tegelijkertijd voor, en veel voedingsstrategieén zijn erop gericht beide aandoeningen te
behandelen. Voedingsmanagement, waaronder het aanpassen van ruwvoer, het beperken van
niet-structurele koolhydraten en het in evenwicht brengen van energie en vezels, vormt naast
farmacologische behandeling een hoeksteen van de zorg. Eigenaren kunnen ook supplementen
gebruiken, waaronder medicinale kruiden/planten, vitamines, mineralen en sporenelementen,
hoewel het bewijs voor de werkzaamheid daarvan beperkt is. 0Om de behandelingspraktijken te
onderzoeken, werd een online-enquéte gehouden onder Belgische en Nederlandse eigenaren,
waarin dieetaanpassingen, het gebruik van supplementen en de waargenomen effecten aan
bod kwamen. Van de 239 geldige respondenten gebruikte 46% een of meer supplementen,
meestal medicinale kruiden/planten of vitamines/mineralen. Eigenaren die geen pergolide
gebruikten, gaven vaker supplementen, terwijl er geen significant verband werd gevonden
tussen specifieke supplementen en waargenomen klinische verbetering. Deze resultaten
benadrukken diverse behandelingsmethoden en de noodzaak van verder onderzoek.
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INTRODUCTION

Pituitary pars intermedia dysfunction
(PPID) is a common endocrine
disorder, primarily affecting geriatric
horses, and characterized by a range
of clinical manifestations (McGowan
etal., 2013). Among the various
symptoms of PPID are hypertrichosis,
muscle atrophy, progressive weight
loss, and recurrent infections due
to a compromised immune function
(Broux et al., 2013; Innerd et al., 2013;
McGowan et al., 2013; Kirkwood et
al., 2022). Laminitis is frequently
observed as a comorbid condition in
PPID cases, with hyperinsulinemia
postulated to play a significant role in
its pathogenesis (Kirkwood et al., 2022;
Sillence et al., 2022). Pharmacological
intervention typically involves the
administration of pergolide mesylate,
a dopamine agonist, which effectively
curtails proopiomelanocortin (POMC)
production and, in turn, ameliorates
clinical symptoms of PPID (Orth et al.,
1982; Rendle et al., 2019; Tatum et al.,
2020). However, not all horses tolerate
pergolide; reported side effects such
as transient inappetence, lethargy, and
colic may prompt owners to explore
nutritional supplements instead.

In addition to pharmacotherapy,
comprehensive nutritional management
strategies play a particularly vital role

in the management of this disease, as

it may help mitigate clinical symptoms
(Galinelli et al., 2021; Kirkwood et al.,
2022).

Horses with PPID often develop
insulin dysregulation (ID), which is the
primary driver for dietary adjustments.
To help control post-prandial glycemia
and reduce laminitis risk, NSC intake
should be minimized: forage should
contain <10-12% NSC (DM basis), and
concentrates <20% NSC, with starch
intake kept under 1.1 g/kg body weight
per meal (Menzies-Gow, 2010; Geor
and Harris, 2013). Tailoring NSC to
body condition - using very low-NSC
hay (<10% DM) in overweight horses
and moderate-NSC forage (10-18%
DM) in those at ideal weight - supports
insulin sensitivity and, indirectly, PPID
management by reducing metabolic
strain (Henneke et al., 1983; Galinelli et
al.,2021).

Muscle atrophy is commonly
observed in PPID, highlighting the
critical need for adequate protein
intake (Galinelli et al., 2021). PPID
horses should receive at least the
recommended levels of protein
and essential amino acids specified
for healthy horses of similar body
weight but at a higher activity level,
ensuring sufficient support for muscle
maintenance (NRC, 2007; Galinelli et
al., 2021). Supplementing aged horses
(>20 years) in light exercise with lysine
and threonine (20g and 15g daily,
respectively) has been shown to improve
muscle retention compared to standard
protein intake levels (Graham-Thiers and
Kronfeld, 2005). High-protein forages,
such as alfalfa and soy, provide not only
quantity but also quality in their amino
acid profiles, which is beneficial for
preserving muscle mass in older horses
(Siciliano, 2002; Cuddeford, 2013; Loos
etal.,, 2022).

Horses that require extra calories,
such as underweight PPID patients,
can benefit from high-fat rations, which
supply energy without raising post-
prandial glucose; however, increasing
dietary fat in insulin-dysregulated horses
should be approached with caution
(McGowan, 2018; Rapson et al., 2018).

In managing PPID, vitamin and
mineral intake should meet or exceed
the requirements recommended for
horses in light exercise (Galinelli et al.,
2021). Notably, plasma vitamin C levels
have been found to be reduced in horses
with pituitary adenomas, suggesting
a potential deficiency associated with
PPID (Ralston et al., 1988). Given the
suspected role of oxidative stress in PPID
pathogenesis, antioxidant nutrients
such as vitamin E and selenium may
be particularly beneficial (McFarlane,
2011). Intakes above NRC baselines
of about 3-5 IU/kg synthetic vitamin
E and supplementary selenium are
recommended to bolster antioxidant
defences (NRC, 2007; Harris, 2017,
Galinelli et al., 2021). Vitamin C, vitamin
E, and selenium support immune
function, potentially enhancing disease
management (Chandra, 2002a; Deaton
et al., 2003; Galinelli et al., 2021).
Emerging evidence indicates a strong
inverse relationship between PPID
and vitamin B12 levels, implying that

vitamin B12 supplementation could be
advantageous in affected horses (Siard-
Altman et al., 2020a). While magnesium
and chromium supplementation has
demonstrated improvements in insulin
and glucose metabolism in humans,
similar effects in horses remain under
investigation, with mixed results to
date (Rodriguez-Moran and Guerrero-
Romero, 2003; Hua et al., 2012).
Additionally, nutraceuticals have shown
potential in alleviating PPID symptoms,
with Vitex agnus-castus (chasteberry)
being of particular interest for its
dopaminergic properties, which may
counteract the dopaminergic deficiency
in PPID (Hoberg et al., 1999; McFarlane,
2011).

Although the macronutrient
nutritional requirements of PPID
patients are relatively well-documented,
knowledge on the supplementation of
specific micronutrients remains limited.
This study aims to gather data on the
nutritional management as well as on
the use of nutritional supplements by
owners of horses with PPID, elucidating
their motivations for supplement
use, the products chosen, and overall
satisfaction with these interventions.
Owner-reported supplement choices
reveal which nutrients owners believe
most beneficial, guiding researchers
to prioritize controlled trials on those
specific vitamins, minerals, and plant
extracts in PPID management.

MATERIALS AND METHODS
Survey

An online survey was developed
using Qualtrics (https://ugent.qualtrics.
com/) to gather information on horse
owners’ experiences with nutritional
supplements for managing PPID in
horses. This unblinded survey, written
in Dutch, included 31 questions and
targeted all Belgian and Dutch owners of
horses diagnosed with PPID. Depending
on their responses, the participants were
presented with a tailored set of follow-
up questions.

The survey comprised three sections.
The first section included questions
on the owner’s profile and details of
the horse’s diagnosis. The second
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section was aimed at owners who did
not use supplements for their horse,
with questions probing their reasons

for not using supplements and any
motivations to consider future use.

The third section targeted owners who
used supplements, focusing on the
specific ingredients used, the purpose
of supplementation, and perceived
effects on their horse. The online
questionnaire consisted of single-choice,
multiple-choice, dropdown, numeric
rating scale, and open-text questions.
To enhance response reliability, control
questions were integrated to check for
consistency across answers. The survey
was disseminated through social media,
specifically Facebook, from January 3rd
to February 27th, 2024.

Data analysis

The survey responses were exported
to Microsoft Excel for processing and
analysis. Inclusion criteria were applied
for questions concerning supplement
evaluation: supplements had to have
been administered for at least three
months, and there had to be a minimum
interval of one month between the
initiation of pergolide medication and
the start of the supplement to avoid
confounding effects. A response was
deemed valid if at least 70% of the
survey was completed. Responses
were excluded if the horse lacked a
PPID diagnosis or if the diagnosis had
not been confirmed by a veterinarian.
Individual answers flagged as unreliable
by control questions were removed.
Statistical analyses, including Chi-square
tests, were conducted using SPSS v29.

To evaluate perceived clinical
improvement, owner responses
regarding overall improvement
(categorized as no improvement, slight
improvement, strong improvement, or
complete resolution) were dichotomized
into ‘improvement’ versus ‘no
improvement’ for statistical testing.
Associations between supplement use
(including specific ingredients such as
chasteberry and multivitamin/mineral
products) and reported improvement
were assessed using Chi-square tests.

Additionally, analyses were
performed on owner-reported changes

in specific clinical signs, such as
laminitis, body condition, behavior and
coat quality. Only responses meeting
the predefined inclusion criteria were
retained for statistical evaluation.

RESULTS

For questions allowing multiple
responses, percentages are based on the
number of respondents selecting each
option and may total more than 100%.

Owner and horse profiles

Atotal of 326 responses were
collected, with 239 considered valid.
Among these respondents (n =239), 69%
(n=165) resided in the Netherlands,
29% (n=69) in Belgium, and 2% (n = 5)
in other countries. Eleven percent (n=
26) were professionally engaged in the
equine sector. Of the 89% (n =213) not
professionally involved in equine work,
14% (n = 5) did not practice equestrian
sports, 71% (n = 151) were recreational
riders, and 15% (n = 32) were
competitive riders at regional, national,
or international levels.

All horses included in this
survey were diagnosed with PPID
by a veterinarian, with 94% (n = 225)
diagnosed based on blood tests and 6%
(n =14) diagnosed through clinical signs
alone. The primary clinical signs of PPID
observed were changes in coat or skin
(58%, n=139), altered body condition
(55%, n =131), and laminitis (41%, n
=98). Other reported health issues
included hoof abscesses, appetite loss,
milk production anomalies, eye injuries,
colic, orthopedic issues, recurrent
injuries, and dental problems (Table 1).
Treatment with pergolide mesylate was
administered by 79% (n = 188) of the 239
respondents, with 99% (n = 186) treating
daily and 1% (n = 2) treating every two
days.

Supplementary measures for
PPID management

In addition to pharmacological
intervention, 73% (n = 173) of the
respondents reported adjusting
their horse’s diet, with 61% (n = 106)
modifying the concentrate type and 50%
(n=86) reducing grass intake. Additional
nutritional changes included increasing

Abnormal skin/coat: long and curly coat/difficulty shedding/sweating 58%
Change in body condition: muscle and/or weight loss/potbelly/ 55%
generalized or local fat deposits

Laminitis 41%
Behavioral change (e.g. reduced alertness) 35%
Infections/decreased immunity 21%
Polyuria, polydipsia 21%
No clinical signs 4%
Reduced fertility 2%
Other 7%

Please note that the respondents could select more than one option, so the % value does

not add up to 100%.

Table 1. Overview of the frequency of clinical signs of PPID in respondents’ horses.
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Medicinal herbs/plants

Vitamins, minerals and/or trace elements
Proteins/amino acids

0il (omega fatty acids)

Probiotics/yeasts

Electrolytes

Unknown

Other

80%
65%
17%
14%
14%
2%
1%

21%

Please note that the respondents could select more than one option, so the % value does

not add up to 100%.

Table 2. Overview of the components of the supplements used (n = 110).

roughage (22%, n = 38) and providing
alternative roughage types (28%, n = 48).
Overall, 46% (n = 110) used nutritional
supplements, 35% (n = 84) focused on
hoof care, and 26% (n = 62) emphasized
preventive healthcare. Other measures
involved stress reduction, ensuring
adequate movement, and regular
clipping of the coat. Thirteen percent (n
=31) of the respondents did not take any
additional steps against PPID. Statistical
analyses indicated that supplement

use did not significantly differ

between equine professionals and non
professionals (P =0.156) nor between
competitive and non-competitive

riders (P =0.207). However, non-users
of pergolide were more likely to use
supplements compared to those using
the medication (P =0.003).

Supplement use and non-use
among owners

For non-users of supplements (n
=129), reasons included effectively
controlled clinical signs (57%, n = 74),
doubts about efficacy (38%, n = 49),
and limited knowledge (19%, n = 25). A
subset (4%, n = 5) had previously used
supplements but did not observe any
improvement. Willingness to consider
supplements was rated on a 0-10 scale
(n=129), yielding a mean score of 5,
with primary motivators being evidence

of effectiveness (47%, n = 61), veterinary

recommendation (34%, n =44), and

worsening clinical signs (33%, n = 43).
Among supplement users (n =

Chasteberry (Vitex agnus-castus)
Turmeric

Milk thistle

Velvet bean (Mucuna pruriens)
Gurmar (Gymnema sylvestre)
Artichoke

Cinnamon

Rosehip

Algae

Ginkgo

Echinacea

Ginseng

Unknown

Other

110), 37% (n =41) administered a
single supplement, while 40% (n = 44)
used two, and 23% (n = 25) utilized
three or more. These supplements
mainly contained vitamins, minerals,
and/or trace elements (65%, n=71).
Multivitamins and minerals were the
most common supplement (59%, n =
42), followed by magnesium (28%, n =
20), sulfur (20%, n = 14), and vitamin
E supplements (17%, n = 12) (Table
2). Other ingredients, such as fructo-
oligosaccharides (16%, n = 18), were also
reported.

Medicinal herbs and plants were
also frequently used (n = 88), with
chasteberry (73%, n = 64), turmeric
(49%, n =43), and milk thistle (41%, n
=36) as the most common ingredients.
Other notable herbs included liquorice
(32%, n =28), nettle (28%, n =25),
and ginger (28%, n = 25) (Table 3).
Chasteberry, the most extensively
studied plant for equine PPID, showed
no significant association with owner-
reported improvements in core clinical

52%

Please note that the respondents could select more than one option, so the % value does

not add up to 100%.

Table 3. Overview of medicinal herbs and plants used in supplementation (n = 88).
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Laminitis 49%
Change in body condition: muscle and/or weight loss/potbelly/ 45%
generalized or local fat deposits

Infections/decreased immunity 30%
Behavioral change (e.g. reduced alertness) 28%
Abnormal skin/coat: long and curly coat/difficulty shedding/sweating 26%
Polyuria/Polydipsia 1%
Other 6%

Please note that the respondents could select more than one option, so the % value does

not add up to 100%.

Table 4. Clinical signs owners aimed to alleviate through supplementation (n = 53).

signs such as coat quality, laminitis
incidence and muscle mass (P = 0.880).
Moreover, supplementation with a
multivitamin and mineral nutraceutical
was not associated with any perceived
clinical improvement in horses with
PPID (P =1.000).

Motivations for supplement use
and observed outcomes

Primary reasons for using
supplements (n=110) included
improving general health (55%, n = 60),
addressing specific PPID symptoms
(48%, n =53), and preventing the onset
of clinical signs (38%, n = 42). About
20% (n =22) used supplements as an
alternative to medication, 15% (n = 16)
aimed to reduce medication dosages,
and 12% (n = 13) sought support for
other conditions. Some owners cited
specific goals like ACTH reduction or
laminitis prevention.

The clinical signs most frequently
targeted by supplements (n =53) were
laminitis (49%, n = 26), changes in body
condition (45%, n = 24), and reduced
immunity or infections (30%, n = 16)
(Table 4). Supplements (n = 103) were
primarily found online (42%, n = 43),
with fewer respondents obtaining
recommendations through veterinarians
(24%, n = 25). Internet-based sourcing
did not correlate with differences in
perceived efficacy (P =0.508).

Of the 110 respondents who
reported using supplements, 10
participants did not answer the question
on perceived improvement, resulting
in 100 valid responses. Among these,
10% (n = 10) reported no perceived
improvement in their horse’s clinical
signs after supplementation. Most
respondents observed positive effects,
with 47% (n = 47) reporting strong
improvement, 30% (n = 30) noting
slight improvement, and 13% (n = 13)
indicating complete resolution of signs.
However, when statistically evaluated,
no significant association was found
between supplement use and reported
clinical improvement. Among the 90
respondents assessing specific clinical
signs, the greatest improvements were
noted in body condition (40%, n = 36),
laminitis (36%, n =32), and behavioral
changes (34%, n = 31). Improvement
was observed within three months in
T77% (n = 73) of the cases, while 23% (n
=22) reported longer response times
(n=95). Long-term continuation of
supplementation was planned by 87%
(n=91), whereas 8% (n = 8) intended to
stop once signs improved, and 6% (n = 6)
considered discontinuing soon.

DISCUSSION

Optimizing the dietary management
of horses with PPID emerged as a
primary area of interest for owners, with
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73% of the respondents implementing
dietary modifications in conjunction
with pharmacological treatment. This
aligns with findings from a survey
conducted by Hoffman et al. (2009), in
which 69% of horse owners modified
diets following a medical diagnosis,
indicating that many recognize the
potential role of feeding changes in

PPID management. A large proportion
of owners recognized the benefits of
minimizing sugar and starch intake, with
the most common dietary adjustments
including reducing grass intake and
altering concentrates, likely to lower
sugar and starch content. This is
particularly relevant given that pasture
grass, especially in certain conditions,
can be high in fructans, which contribute
to insulin dysregulation, a condition that
frequently co-occurs with PPID in older
horses, and may exacerbate conditions
such as laminitis (Johnson et al.,

2013; Galinelli et al., 2023). In practice,
dietary management of PPID often also
addresses insulin dysregulation, which
may explain why certain nutritional
strategies were widely reported by the
respondents.

Approximately 46% of the
respondents reported using
supplements to manage PPID,
suggesting a perceived benefit.
However, this rate was lower than the
86% supplement use observed among
senior horses in general (Bushell and
Murray, 2016). Many owners who
refrained from supplement use cited
successful symptom control with
pharmacological treatment as their
primary reason. Since pergolide is highly
effective in managing PPID symptoms,
additional supplementation is often
deemed unnecessary (Schott et al.,
2014; Christen et al., 2018; Banse et al.,
2021). While certain supplements may
have a supportive role, it is important
to emphasize that they do not replace
pharmacological treatment and should
be considered only as adjunctive options
rather than primary interventions.

Despite the effectiveness of
pergolide (Schott et al., 2014; Christen
etal.,2018; Banse et al., 2021), 21%
of the respondents chose not to
administer this medication, a finding
consistent with a study reporting a
similar rate (21%) of non-adherence



to pharmacological treatment for

PPID (Steel et al., 2022). Reasons for
avoidance included medication side
effects, cost concerns, and a reluctance
to use pharmaceuticals. Interestingly,
supplement use was more prevalent
among owners who avoided medication,
possibly as a substitute when adverse
reactions to pergolide were a concern.

Among those who opted for
supplementation, multivitamin and
mineral complexes were popular
choices. While certain vitamins and
minerals, such as B12, C, E, and
selenium, may provide supportin
PPID (Chandra, 2002; Spelta, 2015;
Siard-Altman et al., 2020b; Galinelli
et al., 2023). In this study, a perceived
significant clinical improvement with
multivitamin and mineral supplements
was not demonstrated. This may be
expected, as many owners had already
adjusted their horse’s base diet by
increasing roughage intake and reducing
concentrates, potentially leading to
a greater reliance on balancers to
meet essential nutrient requirements.
Evaluating the efficacy of individual
supplement components proved
challenging, as many respondents used
products with multiple ingredients
or combined various supplements.
Additionally, effectiveness was
subjectively assessed by owners. These
limitations suggest that a more rigorous
study design is necessary to draw
reliable conclusions on supplement
efficacy and dosage.

Chasteberry was the most
frequently used medicinal plant
despite contradictory evidence of
its effectiveness (Beech et al., 2002;
Bradaric, May and Gehlen, 2013;
Schramm et al., 2018). In the present
study, statistical analysis did not indicate
significant clinical improvement with
chasteberry (P =0.880); however, one
respondent did report a reduction in
ACTH levels using chasteberry alone
without pergolide. Previous studies have
shown a 34% decrease in ACTH levels in
horses receiving chasteberry, although
the results were not statistically
significant (Schramm et al., 2018).
Thus, while chasteberry’s impact on
ACTH levels seems promising, further
investigation is required to clarify its
potential benefits.

Most respondents expressed
satisfaction with supplement use; 91
indicated they intended to continue
long-term supplementation, and 10
only perceived no improvement in
clinical signs. However, five respondents
reported prior dissatisfaction with
supplements intended for PPID and
discontinued their use. Since the
survey did not explicitly capture past
supplement use, further instances
of dissatisfaction may have gone
unreported.

Although the majority of owners
reported perceived improvement
following supplement use, statistical
analyses did not demonstrate a
significant association between
supplementation and clinical outcomes.
This apparent discrepancy likely reflects
the subjective nature of owner-reported
assessments, which are inherently
prone to expectation bias and placebo-
by-proxy effects. Furthermore, many
horses received concurrent treatments,
including pergolide and dietary
modifications, making it difficult to
isolate the effect of supplements alone.

The heterogeneity of products
used, variation in dosage, and frequent
combination of multiple supplements
may also have reduced the statistical
power to detect measurable effects.
Additionally, the absence of a control
group limits causal interpretation.
Consequently, while owner perception
suggests potential benefits, these
findings should be interpreted
cautiously and cannot be considered
evidence of clinical efficacy.

The internet was the primary source
of information on PPID supplements
for 42% of the respondents, a higher
rate than in an Irish survey, where 32%
of the owners sought online advice
regarding supplements (Murray et
al., 2018). Given the limited research
on PPID supplements, veterinarians
may lack comprehensive data to offer
detailed guidance and, in some cases,
may actively discourage their use due
to the absence of scientific evidence. In
the absence of robust evidence, owners
often turn to marketing claims and
online communities for guidance on
PPID supplements. As this study is based
on owner-reported perceptions without
a control group, the findings should be

interpreted cautiously and cannot confirm
causal relationships between supplement
use and clinical improvement.

CONCLUSION

This survey underscores that most
horse owners implement dietary
modifications following a PPID diagnosis,
reflecting a pronounced recognition of
nutrition’s role in managing the condition.
Supplement use is prevalent among
PPID horse owners, with many reporting
perceived clinical benefits. Frequently
selected ingredients include vitamins,
minerals, trace elements, and medicinal
plants, highlighting a preference for
natural support strategies. Nevertheless,
a notable portion of owners exhibit
reluctance toward supplement use,
primarily due to stabilized clinical signs
or scepticism regarding supplement
efficacy. Targeted research is essential
to establish definitive, evidence-
based recommendations for effective
supplementingredients in PPID
management.
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