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Abstract

Forage dunking refers to a horse collecting forage with its mouth, dunking it in a nearby water source, and eating the
dampened forage as it normally would. It is primarily thought to function as a method to rehydrate the forage or is observed
when dental pathology is present, though limited research has been undertaken into this specific behavior. This study
aimed to determine the prevalence of forage dunking behavior in horses in the UK and potential relationships between
the behavior, horse activity, or management practices. An online survey consisting of 20 closed-answer questions was
distributed via social media for 3 weeks. Questions focused on horse demographics and their daily management practices,
and the presence of forage dunking behavior. Likert scale statements were aimed at gaining further insight into potential
influencing factors. A chi-square test of association was used to analyze the collected data. Based on 414 valid responses,
a prevalence of 42.7% (n = 161) was reported for forage dunking. This was significantly (P < 0.05) higher in dressage horses
(54.8%) compared to other disciplines (36.4-51.0%). Horses housed in American barns were also more likely (P < 0.001) to
dunk their forage compared to horses housed in other stable designs. While 50.3% of owners reported that feeding dry
forage increased forage dunking behavior compared with feeding soaked or steamed forage, soaking or steaming did not
eliminate the behavior (P> 0.05). Of the 71 horses with reported health conditions, 46.5% (n = 33) were reported to dunk their
forage, especially those with laryngeal hemiplegia (83.3%). Results from this study suggest that forage dunking may not
only be used to rehydrate forage but may, in some way, be used to make the forage more acceptable or palatable to horses
with respiratory disorders, particularly those with laryngeal hemiplegia. Forage dunking behavior was not eliminated by
feeding soaked or steamed forage; thus, the reasons behind this activity need further investigation to determine if this
behavior is beneficial or detrimental to equine health.

Keywords

Equine; forage dunking; prevalence; stabling; respiratory conditions

1. Introduction ryegrass or timothy grass [2], referred to as seed hay. All
hay is conserved by air drying in the field and must reach
>85% dry matter (DM) to ensure good preservation. Good
quality hay plus a balancer can supply a high proportion of
the nutritional requirements for most leisure horses and,
as such, is a highly valuable constituent of the daily ration.
However, hay has been identified as one of the main sourc-
es of airborne respirable dust particles (ARDP) in the stable

Domesticated horses are fed conserved forages, hay, and
haylage, as part of their diet to meet their nutrient, behav-
ioral, and digestive health requirements, especially when
grazing is limited [1]. Within the UK, the most popular
forage fed is hay, which can be either from a mixed grass
species sward and termed meadow hay or consist of single
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environment, which can result in respiratory conditions
such as equine asthma [3,4].

To combat this dust, horse owners may soak the hay to re-
move ARDP. Soaking the hay for 10-30 minutes has been
shown to significantly (P < 0.01) reduce ARDP levels by up to
96% [5,6]. High-temperature steaming has also been shown
to be highly effective at reducing ARDP while also conserv-
ing the nutritional profile of the forage, unlike soaking,
which can leach out valuable nutrients [7]. Hay may also be
soaked or steamed for longer periods (up to 16 hours) for the
purpose of reducing the water-soluble carbohydrate (WSC)
levels as part of equine weight loss management [8-11].
While it has been suggested that this loss of WSC as a result
of soaking or steaming can result in a decreased palatability
of the hay [12,13], no significant differences have been re-
ported within preference tests [14,15].

Horses have also been reported to dunk their forage in their
water buckets, typically referred to as "forage dunking” or
"forage wetting" [16—20]. This behavior consists of the horse
collecting forage with its mouth, proceeding to dunk it in its
water source and then ingesting it as normal. While men-
tion of forage dunking has been made in research papers,
limited research has been undertaken to understand the
prevalence or potential role of this behavior. It has been sug-
gested [17] that this is a normal behavior that horses may use
as an attempt to rehydrate and soften their forage, especially
hay due to its higher DM content, making the forage easier
to chew. As such, it is also feasible that this behavior may be
used by stabled horses to reduce ARDP levels in their breath-
ing zone [21] or could be associated with dental pathologies
in horses due to the softer texture.

As no specific research has been undertaken into the prev-
alence of forage dunking as a behavior or its potential link
with horse health, the aim of this study was to investigate
the occurrence of forage dunking behavior in horses in the
UK and to determine if any relationship existed between
dunking behavior, horse health, or management practices.

2. Materials and Methods

A cross-sectional study design was selected to answer the
study aims, using an online survey aimed at horse owners
in the UK. Ethical approval was gained from the Hartpury
University Ethics Committee (ETHICS2014-171-LR) before
the start of the study.

2.1. Survey Design

An online, anonymous survey was created using Microsoft
Forms (see Supplementary Materials). Prior to data collec-
tion, a pilot study was conducted to ensure the clarity and
validity of the questions included within the survey. For the
pilot study, the questionnaire was distributed to 10 horse
owners with various backgrounds, and revisions were made
prior to final administration.

The survey consisted of 20 closed-answer questions, includ-
ing multiple-choice and Likert scale questions. The first
part of the survey focused on collecting information on the
respondent's horse, including age, breed, and discipline.
Further questions focused on daily management practices,
gaining information around the inclusion of forage in the

diet, weight management, respiratory health conditions,
and stabling and turnout management. The second part of
the survey focused on forage dunking behavior. Respondents
were asked to identify whether their horse had shown for-
age dunking behavior. A definition of forage dunking was
provided within the survey to ensure all respondents had an
understanding of the behavior that was being referred to.
Using branching within the survey, respondents were di-
rected to a series of Likert scale statements if they indicated
that their horse showed the behavior or if they were unsure.
Atotal of 9 Likert scale statements, using a 5-point (1: strong-
ly agree to 5: strongly disagree) scale [22], focused on poten-
tial influencing factors for forage dunking behavior. The use
of a 5-point Likert scale is reported to be the most used scale
in related research [22] and therefore was deemed most suit-
able for the purpose of this study.

2.2. Participants

The survey was aimed at horse owners and carers in the UK,
aged 18 years and older. To record the prevalence of forage
dunking behavior, the survey was aimed at owners of horses
which did or did not display the behavior. An a priori sample
size calculation with a confidence level of 95% and a 5% error
margin determined that a minimum sample of 384 respon-
dents was required, based on the number of horse owners
registered in the UK [23].

2.3. Data Collection

The survey was distributed via social media platforms, in-
cluding Facebook, Instagram, X, and LinkedIn between
11"31* December 2024. Following an introduction to the
aim of the study at the start of the survey, respondents were
required to confirm that they were aged 18 years or older and
that they consented to their data being used for the purpose
of the study. Due to the anonymous nature of the survey,
withdrawal of submitted responses was not possible. If the
respondents left the survey prior to submitting their an-
swers, no record of their responses was made.

2.4. Data Analysis

Data were entered into IBM SPSS for Social Sciences 29.0
for data analysis. Collected data consisted of nominal and
ordinal variables, for which descriptive statistics, including
frequencies and percentages, were determined. For preva-
lence estimations, forage dunking responses were recoded
into binary variables (present / absent), with "unsure" re-
sponses treated as missing data. Prevalence estimates were
accompanied by 95% confidence intervals.

Inferential analyses were conducted using chi-square tests of
association to examine relationships between forage dunk-
ing behavior and management variables, and agreement
with Likert-scale statements. For these analyses, the original
three-category response format (yes / no / unsure) for for-
age dunking behavior was retained. Statistical significance
was set at P < 0.05. For statistically significant associations,
Cramer's V was determined as a measure of effect size.

3. Results

A total of 419 responses (with a margin of error of 5%) were
received, of which 5 responses were removed. This included
one response from a respondent who did not confirm con-
sent or age and respondents including information for more
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than one horse. Therefore, 414 responses were used for fur-
ther analysis. Horses were of various breeds and ages. The
most common breeds included Warmbloods (WB, 19.8%, n =
82), native pony breeds (14.7%, n = 61), crossbreeds (14.7%, n
=61), and Thoroughbreds (TB, 14.5%, n = 60). The majority of
horses were aged between 5-19 years old (82.1%, n = 340) but
ranged from <1 year old to 20+ years old. Horses were used
for a range of disciplines, with leisure horses being most
represented (37.9%, n =157) (Figure 1).

3.1. Forage Dunking Prevalence

Of the 414 responses, 37 horse owners (8.9%) were unsure if
their horse showed forage dunking behavior. Prevalence of
forage dunking was calculated using the remaining 377 re-
sponses, of which 42.7% of horses (n = 161, CI = 37.7-47.7%)
were reported to show forage dunking behavior.

No significant associations were found between forage
dunking and horse breed (x* = 15.223, df = 12, P = 0.229) or
between forage dunking and age (x> = 7.094, df = 10, P =
0.717). However, a significant association (x> =19.735, df = 8,
P = o0.011, Cramer's V = 0.154) did exist between the horse's
discipline and forage dunking behavior (Figure 1). Forage
dunking prevalence was highest in dressage horses (54.8%,
CI = 36.3-73.4%) compared to the remaining disciplines.
However, the majority of respondents with horses showing
forage dunking (FD group, n =161) and respondents unsure
whether their horses showed this behavior (U group, n =37)
did not feel that exercise influenced forage dunking occur-
rence (47.2% (n = 76) and 54.1% (n = 20), respectively).

3.2. Association Between Forage Dunking and

Management Practices

Horses were reported to be housed in a range of stable
designs. The majority of horses were stabled in American
barns (34.3%, n = 142) and open-facing stables (34.3%, n =
142) (Figure 2) and were predominantly provided with wa-
ter using water buckets (72.0%, n = 298). A significant asso-
ciation (x*=25.787, df =8, P = 0.001, Cramer's V = 0.176) was
found between forage dunking prevalence and stable de-
sign, whereby forage dunking was more prevalent in horses
stabled in an American barn (53.4%, CI = 44.8-62.0%) com-
pared to other stable designs. However, there was no sig-
nificant association (x*=19.928, df = 16, P = 0.224) between
discipline and stable design. Bedding type was not found to
be associated with forage dunking prevalence (x* = 11.202,
df = 10, P = 0.342). The majority of FD group respondents
(50.3%, n = 81) found their horse's stable to be wet, which
they attributed to this behavior, compared to 24.3% (n = 9)
of U group respondents.

The majority of horses (93.7%, n = 388) received hay and/or
haylage as part of their diet, which was presented primarily
on the floor (47.4%, n = 184) and/or in a hay net (62.1%, n =
241). 24.7% of horses (n = 96) received soaked forage and 5.4%
(n = 21) of horses received steamed forage. The majority of
forage was soaked or steamed for up to 2 hours (66.7%, n =
78). No significant association (x* = 10.110, df = 8, P = 0.257)
existed between feeding soaked forage and the discipline of
the horses. However, a significant association (x* = 12.771, df
=4, P=0.012, Cramer's V = 0.124) did exist between the feed-
ing of soaked or steamed forage and the prevalence of forage

dunking (Figure 3). While the majority of owners (FD group:
50.3%, n = 81; U group: 59.5%, n = 22) indicated agreement
with the statement that feeding dry forage increased forage
dunking in their horses, feeding soaked or steamed forage
did not eliminate forage dunking behavior (Figure 3). In ad-
dition, 64% (n = 104) of FD group respondents and 43.2% (n
=16) of U group respondents disagreed that feeding soaked
or steamed forage resulted in cleaner water containers.
However, only 22.4% (n = 36) of FD group respondents and
21.6% (n = 8) of U group respondents believed their horse
preferred soaked or steamed forage.

Turnout time ranged from up to 2 hours per day (9.2%, n =
38) to up to 24 hours per day (16.4%, n = 68), with the majority
of horses receiving a minimum of 5 hours of turnout per day
(79.2%, n = 328). A significant association (x* = 17.562, df =
6, P =0.007, Cramer's V = 0.146) was found between forage
dunking prevalence and turnout duration, whereby forage
dunking prevalence was lowest in horses turned out for 24
hours per day (21.9%, CI = 11.5-32.2%) compared to shorter
turnout durations.

3.3. Association Between Forage Dunking and

Respiratory Conditions in Horses

A range of respiratory or airway health conditions were re-
ported by respondents. In total, 71 horses were reported to
have been diagnosed with laryngeal hemiplegia (8.5%, n =
6), equine asthma (73.2%, n = 52), and/or choke (31.0%, n =
22). Out of these, 33 horses (46.5%) were reported to show
forage dunking behavior, whereas 5 owners (7.0%) were
unsure if their horse showed this behavior. While 12 own-
ers (16.9%) soaked their horse's forage and 4 owners (10.5%)
steamed their horse's forage, 65.8% (n = 25) disagreed that
soaking or steaming forage reduced the occurrence of for-
age dunking behavior.

Asignificantassociation (x*=6.676, df=2, P=0.036, Cramer's
V = 0.127) was determined between forage dunking and la-
ryngeal hemiplegia, with 5 out of 6 horses with laryngeal
hemiplegia also being reported to show forage dunking be-
havior. No significant (P > 0.05) associations were identified
between forage dunking and other respiratory conditions.
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Figure 1: Distribution of horses showing forage dunking
behavior across different disciplines (N = 414). Other disci-
plines included endurance (n = 4), racing (n = 1), carriage
driving (n =3), hunting (n =13), and unspecified (n = 73).
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Figure 2: Examples of (A) American barn stabling and (B) U-shaped stable block (photos: author's own).
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Figure 3: Significant (x* = 12.771, P = 0.012) association
between forage dunking occurrence and soaked forage,
steamed forage, and dry forage (N = 414).

4. Discussion

The identified prevalence of forage dunking behavior at
42.7% (C1: 37.7-47.4%) supports suggestions from early work
that forage dunking should be considered as a normal be-
havior as it may serve a purpose for the horse [20]. The occur-
rence of this behavior in horses receiving hay may be inter-
preted as an attempt by the horse to rehydrate its hay [17], as
hay typically has a higher DM content compared to natural
forage due to the conservation process. As feed intake and
feed selection in horses are influenced by somato-sensory
stimuli such as taste and textures [13,24,25], forage dunking
could result in a softer and more flexible structure, preferred
by horses [26,27]. Indeed, in the current study, 50.3% of own-
ers of a horse showing forage dunking behavior agreed that
the frequency increased if dry forage was provided.

However, this study also found that horses receiving hay-
lage, as well as steamed or soaked forage, still dunked their
forage in their water. Both soaking and steaming of forage
have been reported to increase the forage's moisture con-
tent, resulting in a softer texture [15,28,29]. Therefore, it
would have been expected that soaking or steaming forage
would reduce the occurrence of this behavior. It was there-
fore particularly of interest to note that while only 26.0% of
horses receiving soaked forage dunked their forage, 57.1% of
horses receiving steamed forage still dunked their forage.
One aspect that was not considered within this study was
whether the horses were already showing forage dunking

behavior before starting to receive soaked or steamed forage.
Considering the potential purpose of this behavior, it may be
hypothesized that this is a learned behavior to express their
foraging and feed selection preferences [30], resulting in the
horse continuing to express this behavior when forage with
higher moisture content is provided.

In addition, the stable environment was identified as a po-
tential factor influencing the occurrence of forage dunking
behavior. Although a significant association (P = 0.001) was
found between forage dunking and stable design, with 50%
of horses stabled in American barns being reported to show
this behavior, the effect size was small (Cramer's V = 0.176),
indicating that additional factors are likely to contribute to
this association. American barn stables have been associat-
ed with increased prevalence of inflammatory airway dis-
eases due to the presence of ARDP as a result of the choice
of bedding and forage [3,21,31]. As horses are obligate nasal
breathers, being housed in environments with high ARDP
levels can increase the horse's exposure to inflammatory
airway diseases. While increasing ventilation can reduce
the presence of ARDP, it has also been shown that soaking
forage for 10-30 minutes can reduce the number of ARDP
by up to 90% [7,10]. The number of horses in this study with
reported respiratory conditions was comparable with the
average prevalence in the UK (17.1%, n = 71), with 46.5% (n
= 33) being reported to dunk their forage. As such, not only
may dunking forage be an attempt by the horse to rehydrate
its fforage, but potentially also an attempt to reduce the dust
in the forage. However, further research would be required
to establish this.

It was of interest to note the significant (P = 0.011) associ-
ation between forage dunking and discipline, with dres-
sage horses more likely to show forage dunking behavior.
However, stabling and use of soaked forage were not dif-
ferent (P > 0.05) for this discipline compared to other disci-
plines in this study, nor was breed found to be an influenc-
ing factor for forage dunking prevalence (P > 0.05). As this
was an exploratory study, this should be considered careful-
ly, as other factors could be underlying this association, as
indicated by the small effect size.

While this study provides an initial investigation into for-
age dunking behavior, there are some limitations to the
study that should be considered. Firstly, the survey relied
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on owner self-reporting rather than direct observations
of the behavior. Although a definition of the behavior was
provided within the survey, variability in respondents' inter-
pretation of the behavior may have influenced the reported
prevalence. In addition, there was potential for owner recall
bias to influence the results as well, suggesting further ob-
servational studies would be required. Secondly, although
statistically significant associations were identified, the low
Cramer's V values indicate small effect sizes. As such, these
findings should be interpreted with caution, as additional
variables are likely to influence the observed associations.
Therefore, further research into the identified associations
would be warranted.

5. Conclusion

This study has provided an initial insight into the behav-
ior of forage dunking and potential influencing factors. To
the authors' knowledge, this is the first study to report the
prevalence of forage dunking in horses. The results from
this study suggest that this behavior may be associated with
management factors such as stabling and feeding of forag-
es. This could indicate that this behavior may perform an, as
yet undefined, function for some horses, such as increasing
the hydration of the forage. However, as some horses still
show this behavior while receiving soaked or steamed for-
age, this may suggest that forage dunking could be a learned
behavior which is continued after management practices
are amended. Therefore, further research into factors such
as the influence that forage dunking has on water intake,
ARDP levels in the stable environment, and palatability of
forages is warranted.

Supplementary Materials

The Supplementary Materials include the full online survey
used in this study.
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