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A B S T R A C T   

A study comprising 74 colic and 74 control horses admitted to an animal hospital was performed. Faecal samples 
were collected and analysed for dry matter concentration, particle size distribution using wet-sieving, and sand 
presence through a sand sedimentation test. Data on horse breed, age, gender and basic feeding variables was 
collected and analysed using χ2-tests. Faecal dry matter concentration, particle size distribution and sand score 
was compared between colic and non-colic horses, and between horses with different colic types, using one-way 
ANOVA. Results showed that colic and non-colic horse groups were similar in breed, age, gender and basic 
feeding variables. Faecal dry matter concentration, particle size distribution and sand score were similar among 
colic and non-colic horses. Horses diagnosed with “unknown colic cause” had higher proportion of particles >0.5 
<1.0 mm size compared to horses with colic due to impactions in caecum or colon, torsion or gas accumulation 
(P<0.05), but this difference was very small and most likely not of biological importance. Faecal dry matter 
concentration and sand score were similar among horses with different types of colic. Increased knowledge of the 
composition of particles of different size in equine faeces may enhance our understanding of digesta passage rate 
in colic and non-colic horses, which is needed to develop preventative measures of certain types of colic.   

1. Introduction 

Colic (abdominal pain) has been reported to be one of the most 
frequent causes of requirement of veterinary care and/or euthanasia of 
horses [1-5]. In addition to the negative impact of colic on health and 
welfare of the affected horse, colic incidences also affect overall econ-
omy in the horse industry negatively due to high costs for veterinary 
treatment and loss of horses when the colic outcome is lethal [3,6]. 
Knowledge that can improve the understanding, prevention, diagnosis 
and treatment of colic in horses is therefore of interest. Clinical signs of 
colic may arise from different disturbances in the gastro-intestinal tract, 
e.g. gas and/or sand accumulation and impactions in the caecum and/or 
the colon [5]. In colic cases, the volume and physical characteristics of 
faeces such as perceived moisture content (assessed by structure and 
visual appearance) and presence of long or undigested particles in faeces 
are often evaluated by the examining veterinarian and/or the horse 
owner, as a diagnostic aid in field conditions [7,8]. In one study [7], 
faecal characteristics was reported to differ between horses with 
different types of colic and between surviving and non-surviving colic 
horses. The characteristics of faeces noted in that study was consistency, 

colour, quantity, presence of grain, straw or foreign bodies, in addition 
to the estimated time since the last defecation at the clinical examina-
tion. In horses with obstructive colic, faecal consistency was described as 
“small and dry” [7], and in horses with colon impaction the digesta has 
been described as dehydrated [8]. However, systematic studies of if and 
how faecal characteristics differ in horses with and without colic, or 
between different types of colic, are scarce. In addition, some of the 
abovementioned faecal characteristics could be estimated more pre-
cisely with easily accessible and rapid tools. These may include (but not 
be limited to) dry matter (DM) concentration, particle size distribution 
[9,10], and presence of sand [11,12,13] in the faeces. To the authors’ 
knowledge, no data has previously been published on DM concentration 
in faeces from horses with colic. Mean faecal particle size has been re-
ported to be smaller in horses with large colon impaction colic compared 
to in non-colic horses [14]. Sand sedimentation tests of faecal samples 
has been reviewed and were reported as lacking both specificity and 
sensitivity for diagnosing sand colic (due to sand accumulation in the 
hindgut) in horses [13], and sand can be present in faeces from horses 
without sand colic [11]. Despite this, these sedimentation tests are still 
in use in practice [13]. This illustrates the importance of performing 
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systematic studies of similar tests or assessments of faecal samples 
before using them as diagnostic tools. The aim of the current study was 
therefore to evaluate if horses with clinical signs of colic had different 
dry matter concentration, particle size distribution and sand presence in 
their faeces compared to horses without colic. The aim was also to 
compare the same faecal variables in horses diagnosed with different 
colic types. 

2. Materials and methods 

This study was part of a larger study, which was approved by the 
Uppsala animal welfare ethics committee (license number: Dnr 68/16). 
The study was designed as a prospective case-control study of equine 
patients at the Equine clinic at Evidensia Animal Hospital, Helsingborg, 
Sweden. The study started in January 2016 and ended in January 2017. 
Participation in the study was voluntary, and owners of horses admitted 
to the hospital were asked to fill in and sign a written consent form at 
admission. 

2.1. Horses and colic types 

All horses were recruited to the study when they were admitted to 
the equine clinic at Evidensia Animal Hospital, Helsingborg, Sweden. 
The horses were, dependent on the reason for being admitted to the 
animal hospital, included as a colic (horses showing clinical signs of 
colic) or non-colic horse (no illness related to the gastro-intestinal tract). 
Both colic and non-colic horses were included in the study during the 
full year. Colic type was diagnosed by the examining veterinarian, and 
only horses with colic due to impaction in caecum and/or colon, gas 
colic and/or torsion, sand colic and unknown/unspecific colic (where no 
clear cause for the colic could be identified) were included in the study 
(excluding parasite or pharmaceutically induced colic, gastric issues, 
peritonitis, and trauma-induced abdominal hernia). In total 74 case 
(colic) and 74 control (non-colic) horses were included in the study. 
Information about horse breed, gender, age, type of forage used, if 
concentrates were fed, if the horse had access to straw and if the horse 
had been examined and/or treated by a veterinarian for colic prior to 
admission (within the same colic episode) was obtained from the horse 
owner at the visit to the hospital. Within colic and non-colic groups, the 
horses were categorized with respect to its breed and age. Each horse 
was placed in one of the following five breed categories: European 
warmblood riding horse, American and Iberian breeds, Standardbreds 
and Thoroughbreds, Icelandic horse and pony breeds, or cold-blood 
breeds. Each horse was also placed in one of the following five age 
groups: 1-4, 5-10, 11-15, 16-20 and 21-26 years old. 

2.2. Faecal samples 

Faecal samples were taken during rectal examination or from freshly 
passed faeces in a loose box (within 1 hour) for each horse upon arrival 
to the hospital, put in double plastic bags and sent by post to the Lab-
oratory at the Department of Applied Animal Science and welfare, 
Swedish University of Agricultural Sciences (SLU), Uppsala, Sweden. 
Upon arrival to the laboratory, the faecal samples were frozen at -21◦C. 
Samples were then thawed over night at room temperature (approxi-
mately +20◦C) before analysis. 

2.2.1. Dry matter content in faeces 
Dry matter (DM) content of faeces was determined by drying 100 g of 

the faecal sample for 18 hours in 55◦C in a forced-air cabinet. The 
samples were then air-equilibrated with the ambient air humidity for 
about 4-6 hours before weighing. Before drying, faecal balls were dis-
integrated and mixed (by hand) to avoid uneven drying and crust for-
mation of faecal balls during drying. The DM content was calculated as 
(weight after drying)/(weight before drying) ×100 and given in percent. 

2.2.2. Particle size distribution 
The particle size distribution in faecal samples was determined by 

wet sieving [15] as modified by Müller (2009) [9]. Faeces (100 g) was 
mixed with 500 ml of tap water to a slurry, which was poured over a 
stack of sieves (DIN 4188, Rudolph Grave AB, Stockholm, Sweden). Four 
different sieve dimensions were used (2.0 mm, 1.0 mm, 0.5 mm and 0.2 
mm) and stacked upon each other with the largest dimension at the top 
and the remaining sieve dimensions in descending order. The liquid 
from the first pour over the sieve stack was collected under the bottom 
sieve and poured over the stack of sieves three more times (four times in 
total). The stack of sieves was then left to drip off for five minutes, after 
which each sieve was weighed with the faecal particles trapped on it. 
The dry weight of the sieve was subtracted to achieve the weight of the 
wet faecal particles on each sieve. The fraction of particles <0.2 mm or 
otherwise lost at sieving was calculated by difference. The proportion of 
each particle size fraction collected on the different sieves and the 
fraction <0.2 mm was then calculated and given in proportion of the 
sample. 

2.2.3. Sand sedimentation test 
Presence of sand in faecal samples was examined by a sand sedi-

mentation test [11] with a minor modification: 100 g faecal sample was 
diluted with 500 ml of tap water, mixed to a slurry and poured into a 
rectal examination plastic glove. The glove was left hanging vertically 
for 30 minutes for the slurry to sediment. The thumb of the glove was 
excluded as it was rarely filled, and therefore only four fingers were 
graded instead of five as originally described [11]. The thumb was 
excluded by pushing it inside the glove after the faecal slurry had been 
poured into the plastic glove, but before it was left to sediment. The sand 
content of the four remaining fingers of the glove was then graded from 
0 to 3 according to; 0 - no sand, 1 - some sand visible, 2 - moderate 
amount of sand clearly visible and 3 - a lot of sand, easily visible and 
palpable, and then summed up to a maximal sand score of 12. 

2.3. Statistics 

Chi-square tests were performed for breed type, age group, gender, 
type of forage used, if the horse had access to straw and if the horse was 
fed any concentrates for colic- and non-colic horse groups as a quality 
control of the background data and for checking comparability of the 
groups. A one-way ANOVA using the general linear models (GLM) 
procedure in SAS version 9.4 for Windows (SAS Institute, Cary, USA) 
was performed for DM concentration, particle size distribution and sand 
score in faecal samples in colic and non-colic horses, and in horses with 
or without different types of colic. Differences were accepted at P<0.05. 
Descriptive statistics were used to describe dry matter concentration in 
faecal samples from horses with and without different colic types and 
presented as average, minimum, median and maximum values. 

3. Results 

3.1. Horses 

Age groups were similarly distributed between colic (n = 6 age 1–4 
years, n = 33 age 5–10 years, n = 22 age 11–15 years, n = 10 age 16–20 
years, n = 3 age 21–26 years) and non-colic (n = 6 age 1–4 years, n = 45 
age 5–10 years, n = 14 age 11–15 years, n = 7 age 16 to 20 years, n = 2 
age 21–26 years) horses with χ2 =4.35 (N = 148, P = 0.36). The breed 
categories were distributed equally between colic (n = 43 European 
warmblood riding horses, n = 15 Icelandic horses, pony breeds and 
crossbred ponies, n = 8 Standardbreds and Thoroughbreds, n = 5 
American and Iberian breeds, n = 3 cold-blood breeds) and non-colic (n 
= 49 European warmblood riding horses, n = 17 Icelandic horses, pony 
breeds and crossbred ponies, n = 3 Standardbreds and Thoroughbreds, n 
= 4 American and Iberian breeds, n=1 cold-blood breeds) horses with χ2 

=3.90 (N = 148, P = 0.42). The genders were distributed equally 

C.E. Müller                                                                                                                                                                                                                                       



Journal of Equine Veterinary Science 139 (2024) 105126

3

between colic n = 44 mares, n = 29 geldings, n = 1 stallion) and non- 
colic (n = 40 mares, n = 33 geldings, n = 1 stallion) horses with χ2 =

0.45 (N = 148, P = 0.80). 
In the colic group comprising 74 horses, 18 horses were diagnosed 

with impaction in caecum and/or colon, 21 horses with gas colic and/or 
torsion, 7 with sand colic and 28 with unknown/unspecific colic. Within 
the colic group, 45 (of 74) horses had been examined by a veterinarian 
for colic prior to admission to the hospital. Of these, 23 horses had been 
treated with antispasmodic pharmaceuticals, 20 with fluids through 
naso-gastric intubation, 13 with intravenous fluids, 12 with analgesics, 
and 1 with laxatives. 

3.2. Feeds and feeding 

Use of different forage types (hay, haylage, silage or more than one 
forage type), feeding concentrates, and giving the horse access to straw 
was similar for colic and non-colic horses (Table 1). Haylage was the 
single most common forage type for both groups (Table 1). 

3.3. Faecal samples 

Some of the faecal samples were very small and did not contain 
sufficient material for correct determination of dry matter content and/ 
or particle size distribution. This resulted in 134 horses (67 colic and 67 
non-colic horses) being included in the results for faecal characteristics. 

3.3.1. Faecal dry matter content 
Dry matter content in faeces from colic and non-colic horses was 

similar (P = 0.46), and was on average 20.5 % for colic and non-colic 
horses. Faecal dry matter content did not differ in horses with 
different types of colic (Table 2). The maximum faecal DM concentration 
was 406 g per kg DM and was found in a horse with colon impaction, 
while the lowest faecal DM concentration was 117 g per kg DM and was 
found in a non-colic horse. 

3.3.2. Faecal particle size distribution 
Faecal particle size distribution was similar (P > 0.25) in colic and 

non-colic horses (Fig. 1). Comparisons of particle size distribution in 
faeces from horses with different colic types showed that horses with 
unknown colic type/cause had a higher proportion of faecal particles 
trapped on the sieve with mesh size 0.5 mm than horses with other colic 
types, except for sand colic (Fig. 2). This difference was however very 

small (< 1 % difference). 

3.3.3. Faecal sand score 
Average faecal sand score was 2 and was similar in colic and non- 

colic horses (P = 0.25). The distribution of sand score 0 to 12 in 
faeces from colic and non-colic horses is reported in Fig. 3. Average sand 
score in faecal samples from horses with different colic types was similar 
(Table 3). Sand was present in faecal samples from four of the seven 
horses diagnosed with sand colic (57 %), and in 43 of the 67 (64 %) 
samples from non-colic horses (Fig. 3). 

4. Discussion 

4.1. Horses 

Colic and non-colic horse groups were similar in age class, breed 
type, gender and basic feeding data. Breed, age and gender has been 
reported to influence the risk for colic in horses [16], and feed ration 
composition (and digestibility) can impact both colic risk [1-5] and 
faecal particle size [10,15,17,18]. As the colic and non-colic groups did 
not differ in breed, age, gender and overall feed ration composition, they 
were regarded as comparable in the current study. It is possible that the 
studied population had an unknown bias compared to the horse popu-
lation in general, as study participation was voluntary and limited to a 
restricted time period. This could limit the applicability of the results to 
other horse populations. Another limitation of the study was that factors 
that may have had an impact on the results, such as amount of consumed 
water and/or feed or the time period since last feed and/or water intake 
before admission to the hospital, was not known. If, or how, any treat-
ment of the colic horses prior to arrival at the hospital affected faecal DM 
or particle size distribution was unknown, which was also a limitation of 
the study. 

4.2. Faecal dry matter concentration and visual consistency 

The faecal DM concentration was on average 205 g per kg faeces and 
was similar in colic and non-colic horses. The faecal DM concentration 
was within the previously reported range of 180 to 240 g per kg in non- 
colic horses [10,19,20,21,22,23]. Faeces from horses with impaction or 
obstruction colic have been described as “small and dried-up” in pre-
vious reports [7,8], but no data on DM concentration in faeces (or caecal 
or colonic contents) from colic horses has been found in the literature. 
Dry matter concentration of faeces have been reported to be almost 10 
percent higher (270 vs. 190 g per kg) when horses were stabled and fed 
hay, compared to when they were kept at pasture [24]. Although the 
horses in that study did not develop colic after being stabled, the large 
intestinal motility (detected using transcutaneous ultrasonography) was 
slower, especially in the left colon [24,25]. A slower passage rate of the 
digesta can be speculated to contribute to an increased risk of colon 

Table 1 
Type of forage, if straw was available and if concentrates were fed to colic- and 
non-colic horses. Percentages in brackets represent proportion within colic or 
non-colic horse group.  

Feeding variables Colic horses, n (%) Non-colic horses, n (%) 

Type of forage (N = 1421)   
Hay 19 (26) 14 (20) 
Haylage 44 (60) 50 (72) 
Silage 7 (10) 3 (4) 
More than one forage type 3 (4) 2 (3) 

χ2 2.83 
P 0.42    

Access to straw (N=148)   
Yes 27 (36) 24 (32) 
No 47 (64) 50 (68) 

χ2 0.27 
P 0.60    

Fed concentrate feeds (N=148)   
Yes 63 (85) 62 (84) 
No 11 (15) 12 (16) 

χ2 0.05 
P 0.85  

1 missing data for one colic and five non-colic horses 

Table 2 
Dry matter content (g per kg) in faeces from non-colic horses and from horses 
with different types of colic (N = 134).   

Average Standard 
deviation 

Minimum Maximum Median 

Non-colic (n=67) 202 43.8 117 385 197 
Unknown colic 

type/cause 
(n=28) 

204 32.5 131 246 207 

Impaction 
caecum and/or 
colon (n=18) 

207 59.1 144 406 189 

Gas colic, torsion 
(n=21) 

215 47.7 145 330 203 

Sand colic (n=7) 204 22.2 167 245 205 
P 0.89     
SEM 17.5      
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impaction, and in horses with colon impaction the digesta has been 
described as dehydrated [7,8,26,27]. This may be a result of the large 
fluxes of fluid that takes place in the colon, especially in horses fed large 
concentrate meals, where high volumes of fluid are absorbed from the 
colon due to activation of the renin angiotensin-aldosterone system [27, 
28]. At present, it is not known which role digesta DM concentration 
plays for the risk of colon impaction in horses. A drier, less fluid digesta 
is probably more prone to cause impactions, especially in the left colon 

[24]. It is noteworthy that the maximum faecal DM concentration in the 
current study was as high as 406 g per kg DM and it was present in a 
horse with colon impaction, while the lowest faecal DM concentration 
was 117 g per kg DM and was found in a non-colic horse. Average faecal 
DM concentration was however similar in horses with and without colic 
and between horses with different colic types and no colic. On the other 
hand, faecal DM may not reflect colonic DM; it has been reported to be 
both similar [21] and different from colonic DM concentration [22] in 

Fig. 1. Proportion of faecal particles of different size fractions in colic (n = 67) and non-colic (n = 67) horses (P > 0.25).  

Fig. 2. Proportion of faecal particles of different size fractions in horses with different colic types (unknown colic cause n = 28, impaction caecum and/or colon n =
18, gas colic, torsion n = 21, sand colic n=7), P > 0.11 for all fractions except > 0.5 mm where P = 0.004. Different letters within particle size fraction represent 
difference between colic types. 

C.E. Müller                                                                                                                                                                                                                                       



Journal of Equine Veterinary Science 139 (2024) 105126

5

non-colic horses. The use of faeces as a proxy sample for colon DM 
content may or may not be correct, and further studies on this are 
needed. In the current study, faecal samples were taken only once from 
each horse, and the representativeness of this sample to the general 
faecal dry matter content in the horse is unknown. To gain a better 
understanding of the variation in DM concentration in faeces, especially 
in colic horses, more samples per horse over a longer time period would 
be required. However, as the faecal samples were taken during an acute 
colic episode, they represent the faecal dry matter in that precise state, 
which was relevant to the aim of the study. About 2/3 of the colic horses 
had been examined for colic by a veterinarian prior to arrival at the 
hospital. It is not known if treatments prior to the referral to the hospital 
affected DM concentration in the faeces, and this is also a factor that 
should be included in future studies within the area. 

Although the DM concentration of faeces did not differ between colic 
and non-colic horses in the current study, there may still be differences 
in the appearance of the faecal visual consistency. A dry appearance of 
faeces may be related to how the liquid is distributed in the solid matrix 
of faeces rather than to the DM concentration itself. This has been shown 

in horses with free faecal liquid (FFL), where liquid can be voided as a 
phase separate from the solids of faeces [10]. Horses with and without 
FFL were reported to have similar faecal DM concentration despite very 
different visual appearance of the faeces [10]. How the liquid is 
distributed in faeces is related to the water holding capacity of the solids, 
which is in turn influenced by fibre type, as different fibres vary in their 
hydrophilic properties [27,29,30]. Liquid distribution in the faecal 
matrix may also be influenced by particle size distribution, as smaller 
compared to larger particles have a larger surface area in relation to its 
mass, but it also depends on what the smaller particles consist of [31]. 
Data on the composition of particles of different size in equine faeces has 
not been found in the literature. However, in a study of fragmentation of 
forages during ruminant mastication, many smaller particles were found 
to have a high content of lignin [32]. Lignin has been reported to have a 
comparably low water holding capacity and low void space, both be-
tween and within lignin particles [31]. If smaller particles of equine 
digesta and/or faeces consist predominantly of lignin, the water holding 
capacity of this particle fraction may therefore be generally low. This 
could influence how easy the digesta flows within the gastro-intestinal 
tract, and perhaps increase the risk of impaction of fine particles. 
Lignin concentration may be comparably high in temperate grasses 
harvested in late plant maturity (e.g. [33]) and in specific grass species 
such as Coastal Bermuda grass (Cynodon dactylon) [34]. It has been re-
ported that horses fed Coastal Bermuda grass hay had a higher risk of 
ileo-caecal impaction, compared to when fed other forages [35]. This is 
of interest as Coastal Bermuda grass, compared to other grass species, 
have been reported to show lower fibre digestibility and longer 
gastro-intestinal retention time in horses [34]. Other factors influencing 
water holding capacity are however also important, such as if the ma-
terial has a fibrous or non-fibrous structure, its solubility and the pro-
portion of hydrophilic sites [31]. Altogether, there is a need for a better 
understanding of how fibre composition and -quality of different feeds, 
fibre digestion in horses and gastro-intestinal passage rate of different 

Fig. 3. Number of colic (n = 67) and non-colic horses (n = 67) with faecal sand score 0 (no presence of sand in faecal sample) to 12 (increasing amount of sand 
present in faecal sample, modified method after Husted et al., 2005). 

Table 3 
Sand score in faeces in non-colic horses and horses with different types of colic 
(N = 134). Sand score according to a modified method after Husted et al. 
(2005).  

Horse group Sand score 

Non-colic horses (n = 67) 2.4 
Unknown colic type/cause (n = 28) 1.4 
Impaction caecum and/or colon (n = 18) 2.3 
Gas colic, torsion (n = 21) 1.5 
Sand colic (n = 7) 2.7 
P 0.57 
SEM 1.07  
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feeds interact, and if there are associations to increased risk of impac-
tions with certain feedstuffs. Another factor of interest for the risk of 
impactions and/or digesta flow is the viscosity of the liquid in the 
digesta, as it has been reported to be visually different in horses fed feed 
rations of various composition [19]. At present, knowledge of how the 
viscosity of digesta associates to digesta flow, digesta dry matter con-
centration and particle size distribution and the risk of impactions or 
other colic causes in horses is scant, and calls for further investigation. 

4.3. Faecal particle size distribution 

There were no general differences in faecal particle size distribution 
between colic and non-colic horses in the current study. Horses with 
unknown colic causes had a higher proportion of particles <1.0 but >0.5 
mm compared to horses with colic due to impactions in caecum and/or 
colon, gas accumulation or torsion. The difference in proportion of this 
particle size fraction between the colic groups was however very small 
and most likely of no biological or clinical relevance. Presence of large 
particles (particle size not specified) in faeces has been described as a 
characteristic to evaluate in colic cases [7,8], and it has been suggested 
to indicate chewing difficulties in horses [8,36], as particle size in faeces 
has been reported to be similar to particle size in the stomach [37]. Mean 
faecal particle size have however been reported both to differ [38] and 
not to differ [39] before and after dental correction in horses, and mean 
faecal particle size and oral pathology was not associated in two other 
studies [14,40]. Horses with large colon impaction colic were reported 
to have similar dentition as non-colic horses in a hospital-based study 
[14], but mean faecal particle size was smaller in horses with large colon 
impaction colic (1.3 ±0.4 mm) compared to non-colic horses (1.7 ±0.4 
mm) in the same study. In contrast, horses with large colon impaction 
showed a tendency to have a higher proportion of larger particles in 
their faeces compared to control horses [40]. A smaller mean faecal 
particle size in horses with colon impaction could result from an 
extended fibre degradation due to a longer retention time of the digesta 
in the hindgut during the impaction colic. This is however speculative, 
and it may also depend on the microbial activity and hindgut environ-
ment, as well as the composition of the smaller particles as discussed in 
Section 4.2. The impact of particle size on gastro-intestinal retention 
time in horses seems to be unclear. In horses without colic, the net 
retention time of differently sized digesta particles in the hindgut was 
reported to be similar [41]. In other studies, smaller compared to larger 
particles had longer retention times in the hindgut but it did not result in 
increased fibre degradation measured via fibre digestibility [42,43,44, 
45]. For a better understanding of associations between hindgut dis-
turbances (such as impactions) and factors that influence 
gastro-intestinal transit time of digesta in different compartments of the 
gastro-intestinal tract, finding out the composition of faecal particles of 
different sizes may be helpful. In forages ground to pass sieves of 
different sizes, the concentration of neutral detergent fibre (NDF), acid 
detergent fibre (ADF), lignin and crude protein (CP) did not differ be-
tween the size fractions [46]. However, when each fraction was 
reground the digestion rates increased, indicating that reduced particle 
size through further grinding to finer particles can influence digestion 
rate [46]. If the same principle is valid also for equine hindgut digesta is 
currently not known. 

In the current study, the majority of faecal particles were <0.2 mm in 
both colic and non-colic horses. This was both similar [9] and opposite 
[33,47] to results from studies where faecal particle size distribution has 
been reported in non-colic horses. In a study of one Swedish and one 
German horse population, both with/without FFL, faecal particle size 
distribution was found to differ with population, but not by pre-
sence/absence of FFL [10]. In another German study horses fed silage 
had a higher proportion of the smallest (smaller than 0.1 mm) and the 
largest (larger than 3.15 mm) particles compared to horses fed hay, 
where most of the particles were found to be of intermediate size [47]. 
As faecal particle size distribution can be influenced by factors such as 

the method used for determination of particle size, the individual horse, 
and the diet [15,48], it can be difficult to compare proportions of spe-
cific size fractions from different studies. Both wet and dry sieving can 
be used, but comparisons of the two methods have shown that dry 
sieving generally resulted in smaller particle size than wet sieving [15]. 
Dry sieving tended to fraction particles by diameter while wet sieving 
instead tended to separate particles by length [15,48,49]. Variation also 
occurs in sieve mesh size and number of sieves with different mesh sizes 
which naturally affect the resulting distribution of specific particle size 
fractions. In addition, sieving techniques are rough methods and modern 
image analysis methods may have better capabilities to detect differ-
ences in particle size distribution in faecal (and digesta) samples through 
e.g. higher resolution. 

4.4. Sand in faecal samples 

Sand sedimentation tests of faecal samples have been reviewed as 
methods to show sand accumulation in the intestines of horses [13]. 
Intestinal sand accumulation may cause sand colic in horses, but the 
reliability of sand sedimentation tests of faeces as an indicator of sand 
accumulation in the intestine is low, as horses with no signs of colic also 
have sand in their faeces [11,12,50]. This was confirmed in the current 
study, where 64 % of non-colic horses and 57 % of horses diagnosed with 
sand colic had presence of sand in their faeces. Radiography is a more 
reliable method than sand sedimentation tests of faeces to detect sand in 
the intestine of horses [50,51]. 

5. Conclusions 

Faecal dry matter concentration did not differ between horses with 
or without colic, or between horses with different colic types. Faecal 
particle size distribution was similar among horses with or without colic. 
The proportion of particles >0.5 mm but <1.0 mm was higher in horses 
with unknown colic cause compared to colic due to caecum and/or 
colon impaction, gas accumulation or torsion, but the difference was 
miniscule and not considered to be of biological or clinical importance. 
Presence of sand in faeces was similar in horses with and without sand 
colic. From the results of this study, faecal dry matter concentration or 
particle size distribution were not promising as diagnostic tools for 
horses with colic. However, the composition of faecal particles of 
different size in colic and non-colic horses is largely unknown. Increased 
knowledge within this area may facilitate the understanding of digesta 
passage rate and the risk of colic (especially impactions) in horses. 
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