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Abstract 
The ability to calm horses affects both the safety and well-being of hu-
man-horse relationships. However, not many natural calmatives are known, 
nor the efficacy of these in supporting a state of calmness in horses. This 
study used both qualitative and quantitative methods to test whether aro-
matherapy has a measurable and calming effect on equine facial expression 
and a range of physiological parameters. Nine horses of different ages, gen-
ders and breeds were included in a crossover design with humidified essential 
oils to determine the calming effect of vetiver (Vetiveria zizanioides), spike-
nard (Nardostachys jatamansi) and roman chamomile (Anthemis nobilis) in 
relation to water (negative control) and lavender oil (positive control) in 
horses standing still. The results revealed significantly lowered heart rate (P < 
0.05 - <0.001) and respiratory tidal volume (P < 0.05 - <0.001) for the tested 
essential oils, while spikenard oil was best at inducing a relaxed facial expres-
sion (60% of the full-time scale for 8 horses; 75% of the full-time scale for 7 
horses) and roman chamomile oil was statistically most successful at reducing 
the incidence of spontaneous muscle contractures in M. Temporalis (P < 
0.001) and M. Cleidomastoideus (P < 0.05) compared to the other aro-
matherapy treatments. It is concluded that aromatherapy has both qualitative 
and quantitative effects on physiological parameters in static horses, and 
moreover, that essential oils appear to have a calming effect. 
 

Keywords 
Horse, Essential Oil, Calmative, Behaviour, Welfare 

How to cite this paper: Kosiara, S. and 
Harrison, A.P. (2021) The Effect of Aro-
matherapy on Equine Facial Expression, 
Heart Rate, Respiratory Tidal Volume and 
Spontaneous Muscle Contractures in M. 
Temporalis and M. Cleidomastoideus. 
Open Journal of Veterinary Medicine, 11, 
87-103. 
https://doi.org/10.4236/ojvm.2021.112005 
 
Received: December 23, 2020 
Accepted: February 22, 2021 
Published: February 25, 2021 
 
Copyright © 2021 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ojvm
https://doi.org/10.4236/ojvm.2021.112005
https://www.scirp.org/
https://doi.org/10.4236/ojvm.2021.112005
http://creativecommons.org/licenses/by/4.0/


S. Kosiara, A. P. Harrison 
 

 

DOI: 10.4236/ojvm.2021.112005 88 Open Journal of Veterinary Medicine 
 

1. Introduction 

Aromatherapy is a branch of herbology, that dates back over 6000 years to an-
cient Egypt, the Far East and more recently Renaissance Europe [1] [2]. Today, it 
is one of the fastest growing therapies in the World [1] [2]. Aromatherapy may 
be beneficial for horses due to the fact that they have an acute sense of smell and 
that they are prone to environmental stressors [3]. Domesticated horses are ex-
posed to a variety of stressors including new environments, athletic demands, 
paddock to stable time, and travel [4] [5]. It is reported for humans that aro-
matherapy leaves individuals feeling uplifted, stimulated, invigorated, or reas-
sured, depending on the oil used [1] [2], however, there is limited research on 
the use of aromatherapy to calm horses [3] [4] [5] [6]. 

Lavender oil is the most studied phytotherapeutic for use as an anxiolytic [7] 
and has documented calming effects in several other species such as rats [8] [9], 
sheep [10], dogs [11] and humans [12] [13] [14] [15]. Inhalational aromatherapy 
with lavender essential oil has also been shown to be pain-relieving in human 
patients in the first days following coronary artery bypass surgery [16]. Popular 
anxiolytic essential oils are multifarious, and include more than lavender; such 
as rose, orange, bergamot, lemon, sandalwood, clary sage, roman chamomile 
and rose-scented geranium [7] [17] but evidence-based documentation is weak. 

Horses are capable of relationships with their own species and with other spe-
cies, just like dogs and humans, using the same signals to communicate [18]. 
Horses naturally live in family groups that ensure safety and survival [18] [19] 
and depend on this communication to prevent conflicts and attendant injuries 
or forced isolation [19]. Communication consists of analysing face and body 
posture, and avoiding any unpleasantness by using calming signals, displace-
ment behaviour, stress signals and what others have defined as “distance in-
creasing signals” [18]. Such communication is being used to calm not only hu-
mans, but animals and other environmental stimuli, as well as forming an essen-
tial tool for horses to release their own tension [18]. 

Therefore, analysis of facial expression and body posture was used in this 
study to assess how the horses felt about the olfactory stimulation assigned by 
the aromatherapy without any other imposed external stressor other than them 
standing still. Measurements of heart rate, respiratory tidal volume and sponta-
neous muscle contractures in M. Temporalis and M. Cleidomastoideus acted as 
quantitative support to the behavioural assessment. The null hypothesis tested 
was that aromatherapy has no effect on facial expression, heart rate, respiratory 
tidal volume or spontaneous muscle contractures in horses. Furthermore, we did 
not anticipate any measurable difference between horses when exposed to con-
trols or essential oils treatments, even then applied separately. 

2. Materials and Methods 
2.1. Animals 

The sample size for this study was based on a previous equine aromatherapy 
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study [4]. Each horse was exposed to both control and experimental treatments 
in a randomized order (see Table 1) using software found on the following web-
site: www.random.org. 

The result was that seven castrated male and two intact female horses were 
recruited from two privately-owned Danish farms, giving a total of nine (n = 9) 
horses, again based on the sample size predictions from the study by Ferguson 
and colleagues [4]. The horses lived in stables, where they had an individual stall. 
Thoughout the experiment, the majority of the horses were out on pasture all 
day and night (n = 6) while the remainder spent their days at pasture and nights 
in a stall. The horses ranged in age from 13 to 25 years (mean = 17.8 years) and 
had very little or no previous experience with aromatherapy. The breeds in-
cluded Arabian, Connemara, Danish Warmblood, Frederiksborg, Haflinger and 
Northlands (see Table 2). The inclusion criteria for horses in this study were no 
visible signs of lameness and no recent Veterinarian issues, furthermore all of 
the horses were in regular use by their owners. 

Copenhagen University, Faculty of Health & Medical Sciences, PAS not only 
approved this project but also provided facilities and monitored its progress. The 
study was carried out in accordance with the Helsinki Declaration. The owners 
of the horses used, gave their informed consent prior to the start of this study. 
This study was entirely non-invasive in its nature. 

This research was performed on domesticated horses who were in contact  
 
Table 1. The order of the aromatherapy treatments used in this study. 

Treatment Amigo Cavalos Copper Intakt Max Noble Siska Ville Zendi 

Water 5 4 4 1 5 4 1 3 2 

Lavender 1 2 1 2 4 5 3 2 4 

Vetiver 3 1 3 3 2 3 5 5 3 

Spikenard 2 5 5 4 1 2 4 4 5 

Roman Chamomile 4 3 2 5 3 1 2 1 1 

 
Table 2. Profile for each participating horse. 

Name Age (yr) Sex Breed Participating no. 

Amigo 25 Gelding Connemara 4 (12th August 2019) 

Cavalos 18 Gelding Frederiksborg 3 (7th August 2019) 

Copper 17 Mare Haflinger 2 (31st July 2019) 

Intakt 16 Gelding Arabian 9 (21st August 2019) 

Max 17 Gelding Danish Warmblood 7 (19th August 2019) 

Noble 13 Gelding Danish Warmblood 6 (16th August 2019) 

Siska 18 Mare Connemara 1 (13th July 2019) 

Ville 18 Gelding Northlands 8 (20th August 2019) 

Zendi 18 Gelding Frederiksborg 5 (13th August 2019) 

https://doi.org/10.4236/ojvm.2021.112005
http://www.random.org/


S. Kosiara, A. P. Harrison 
 

 

DOI: 10.4236/ojvm.2021.112005 90 Open Journal of Veterinary Medicine 
 

with people on a daily basis. The feeding behaviour of free-roaming horses sug-
gests that horses intuitively understand how to exploit the physiological and 
psychological benefits of different plant parts [20] but the behaviour of domesti-
cated horses may differ greatly from horses living in the wild, as a result of their 
smaller environment, controlled living conditions, interaction with the world of 
humans, humans themselves, and the demands humans make on domesticated 
horses.  

None of the participating horses had behavioural problems and were reported 
by their owners as healthy. The experimental design avoided situations that are 
known to result in extreme fight or flight responses. 

2.2. Experimental Design 

The experimental protocol followed a crossover design with an experimental 
treatment of humidified essential oils, thus allowing each horse to serve as its 
own control to account for possible confounding variables such as personality, 
breed, sex and age. The experiment examined the calming properties of humidi-
fied vetiver, spikenard and roman chamomile oil compared to humidified water 
(negative control) and humidified lavender (positive control), an essential oil 
that has scientific documented calming properties [7]-[14]. 

All treatments were performed in a stable with the support of a herd member 
or alone if the horse was comfortable with that. A horse handler sat in a chair in 
front of the horse and placed a diffuser (doTERRA Iris, UK) either on the 
ground between their feet or within half a meter from the ground (in their hand 
while placed on their leg). Each horse was either tied using two ropes or held by 
the handler. None of the horses were forced to sniff the vapor but efforts were 
made to keep the horse nearby during the exposure period. 

The aromatherapy treatment was performed for 15 minutes while the horse’s 
behaviour was videotaped (Apple iPhone 11, DK). After each treatment, the 
heart rate, respiratory tidal volume and spontaneous muscle contractures of the 
horse were measured for a 10-minute period. These measurements were com-
pared with the average of two 10-minute measurements of the same factors; one 
measured right after applying the equipment before any other treatment (cf. 
Baseline #1), and one measured after all the aromatherapy treatments (cf. Base-
line #2). Between each aromatherapy treatment and before the last baseline 
measurement, each horse had a 20-minute break in its stall, where it was free to 
eat hay and walk around. 

2.3. Aromatherapy 

The aromatherapy oils were placed into a portable ultrasonic essential oil dif-
fuser (doTERRA Iris, UK) that creates an ultra-fine, yet substantial mist. The 
diffuser can contain a maximum of 35 ml ± 2 ml of water to which two to three 
drops of essential oil were added. Excess water and essential oil were discarded 
after 15 minutes of treatment and the diffuser was cleaned with water. The dif-

https://doi.org/10.4236/ojvm.2021.112005


S. Kosiara, A. P. Harrison 
 

 

DOI: 10.4236/ojvm.2021.112005 91 Open Journal of Veterinary Medicine 
 

fuser used for the negative control was brand new, had never contained any es-
sential oils and was only used to deliver water throughout the experiment. A 
second Iris-diffuser was used for the essential oils in this study. 

The essential oils used in this study came from doTERRA Europe Ltd. (Altius 
House, 1 North Fourth St, Milton Keynes, MK9 1DG, UK) who state that their 
essential oils are gently and carefully distilled from plants that have been pa-
tiently harvested at the perfect moment by experienced growers from around the 
world for ideal extract composition and efficacy. Each batch of essential oils goes 
through a battery of rigorous and definitive tests to accommodate the Certified 
Pure Therapeutic Grade® quality protocol. 

Lavender essential oil was distilled from Lavandula angustifolia. The oil was 
tapped in 15 ml amber glass bottles on 13 January 2018 under lot no. 180133 and 
indicated to expire in January 2023. Vetiver essential oil was distilled from 
Vetiveria zizanioides and tapped into 15 ml amber glass bottles on 5 February 
2018 under lot no. 180367 with indicated expiry in February 2023. Spikenard es-
sential oil was distilled from Nardostachys jatamansi. The oil was tapped in 5ml 
amber glass bottles on 28 August 2018 with lot no. 182404 and with indicated 
expiry in August 2023. Finally, roman chamomile essential oil was distilled from 
Anthemis nobilis. The oil was tapped into 5ml amber glass bottles on 1 Decem-
ber 2017 under lot no. 173354 and indicated to expire in December 2022. None 
of the quality control lot analysis performed by the Aromatic Plant Research 
Center (230N 1200E Suite 100, Lehi, UT 84043, USA) revealed contaminants or 
adulteration and all the samples were assessed as meeting the expected chemical 
profile. Tap water (4600 Køge, DK) was used for control treatments. 

2.4. Equipment 

The heart rate of the horses in this study was measured using a Televet 100 ECG 
Holter (Jørgen Kruuse A/S, Havretoften 4, 5550 Langeskov, DK) with sensors 
placed next to the tuberosity of the left and right scapular spine and over the 
xiphoid process. Televet related software was used to analyse the recorded sig-
nals. Indications of spontaneous muscle contractures were measured using 
Acoustic MyoGraphy with sensors located on M. Temporalis, just above the 
masseteric nerve, and on M. Cleidomastoideus near the ears. Equipment, sensors 
and related software were provided by CURO-Diagnostics ApS (Tværledet 33, 
2880 Bagsværd, DK). The respiratory tidal volume was measured by an elastic 
belt placed around the abdomen of the horse, positioned in an outward direction 
from the third posterior rib. The elastic belt and related software were provided 
by LEAP Technology ApS (Diplomvej 381, 2800 Kongens Lyngby, DK). 

2.5. Data Processing 

Raw data of heart rate and respiratory tidal volume were examined for meas-
urement bias and 15 random samples were selected from areas without visible 
bias for each aromatherapy treatment. Results were averaged and are presented 
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as the mean ± standard deviations (SD) or ±standard errors (SEM).  
The data collection of spontaneous muscle contractures was done by counting 

the number of peaks for each muscle group. Data from essential oils that seemed 
promising in terms of being calming according to the number of muscle con-
tractions were examined for their spatial and temporal summation with the 
CURO unit; expressed by the S- and T-score of the combined ESTi Score 
(CURO-Diagnostics ApS, Bagsværd, DK). A scale of 0 to 10 was used to assess 
optimal muscle function, where 0 was considered as 0% optimal and 10 was 
considered 100% optimal. This means that a very small amplitude and low fre-
quency is an effective utilization of a muscle because few muscle fibres are being 
used and they are not being repeatedly re-fired at a high frequency, which is en-
ergy demanding. Data were collected as one-minute recordings from five to six 
minutes inside the 10-minute measurement, i.e. approximately in the middle of 
the total measurement. S-max was equal to 0.05 while threshold was 0.01 due to 
the fact that the horses stood still, and muscle contractions occurred from a 
resting tonus state. 

Behavioural assessment was via the analysis of the video recordings done con-
tinuously throughout the measurement. The different types of behaviour were 
either categorized as states where behaviours occurred for an extended duration, 
or events where behaviours were short in duration and these were counted 
rather than timed. All behaviour was recorded according to an ethogram (see 
Table 3). The ethogram comprised facial expression and behavioural patterns 
which can be divided into categories of calming signals, displacement activities 
or stress signals according to the definitions by Draaisma [18]. Only signals per-
formed from a position where the horse was standing still were included in this 
ethogram. 
 

Table 3. Ethogram used for continuous sampling on focal observations during aromatherapy, based on behaviour pattern defined 
by Draaisma [18]. 

BODY POSTURE 

Low head-neck Lh S The horse’s head and neck are kept at a 45- to 20-degree angle below the back line. 

Mid-low head-neck Ml S The horse’s head and neck are kept at a 20- to 5-degree angle below the back line. 

Horizontal head-neck H S The horse’s head and neck form a horizontal line in level with the back. 

Mid-high head-neck Mh S The horse’s head and neck are kept at a 5- to 20-degree angle above the back line. 

High head-neck Hh S The horse’s head and neck are kept at a 20- to 45-degree angle above the back line. 

Carried tail Lct E The tail of the horse is lifted from the hindquarters. 

Three legged Tl S A relaxed horse standing with a hind leg raised and rested on the toe of the hoof. 

Defecation D E The horse defecates. 

Urination U E The horse urinates. 

FACIAL EXPRESSION 

Almond-shaped eyes E S The horse’s eyes have an almond shape, which means that the eyes are relaxed and without tension. 

Rounder eyes Re S The eyes go from being almond shaped to be rounder as an expression of tension. 
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Continued 

Visible white of eyes We S The eyes are round in shape and the white in the eye is visible as an expression of greater tension. 

Long nostrils N S The horse’s nostrils are long in shape, which means the nose is relaxed. 

Rounder nostrils Rn S 
The nostrils become rounder with tension. The nostrils may go from long to round and back 
again as the horse smells and breathes more heavily, which are not included as rounder nostrils. 

Soft, closed lips L S 
The horse’s mouth is closed with soft lips without wrinkles around the muzzle, which means the 
mouth is relaxed. 

Rim of lower lip Ll S 
The mouth and lower lip are relaxed, allowing the rim of the lower lip to be seen in front of the 
upper lip. 

Clenched lips Cl S 
The mouth is squeezed together making wrinkles around the mouth and lips, which means a 
light tension around the mouth. 

Extension of the upper lip Ul S There is a light to clearly visible extension of the upper lip as an expression of greater tension. 

Actively moving ears Ae E The ears often move back and forth without pauses with a standstill. 

COMMUNICATIVE SIGNALS 

Blinking B E 
The horse makes a marked blink where the eyelids are clearly pinched. It does not include fast, 
not clearly defined blinking. 

Half closing eyes Hc E The eyes are kept half closed for between 2 and 10 seconds. 

Looking away La E 
The horse changes his viewing direction. It differs from head turn and neck turn by both ears are 
directed in the viewing direction. 

Chewing C E 
Without food in the mount, the horse is doing the same rotating movement of the lower jaw and 
possibly also producing sound. The tongue is not visible. 

Tongue out chewing Ct E 

The movements made with tongue out chewing are the same as with the chewing described 
above. The horse makes a rotating motion with the lower jaw, possibly also producing sound. 
However, as he rotates his lower jaw, the tongue is pushed straight forward, out of the mouth, 
and then retracted again. This can happen several times in succession. 

Yawning Y E 
When yawning, a horse opens his mouth for several seconds. The upper lip is retracted, and the 
upper and lower teeth are visible. Sometimes the eyes roll back slightly or are half closed. The 
ears turn sideways during the yawn. 

Head turn Ht E 
The horse turns his head to the side while the neck and body remain stationary. The head turns 
can be to both sides. One ear points forwards and the other ear points in the direction of the 
diffuser/handler. 

Neck turn Nt E 
The horse turns his head and neck to the side while the torso and feet remain in the same fixed 
position. The neck turn can be to both sides. One ear points forwards and the other ear points in 
the direction of the diffuser/handler. 

Neck shake Ns E 
The horse’s head and neck are between the horizontal and mid-high positions. The horse pushes 
his nose forwards. The head and neck of the horse moves in a short, side-to-side shaking motion 
a number of times while the horse’ torso stays still. The eyes are closed. 

Body shake Bs E 

The horse lowers his head and neck to a horizontal or mid-low position. The nose is extended 
forwards slightly. He makes a sideways shaking motion with his body, starting at his head, then 
moving to his neck, his torso, and finally flowing into his tail. Sometimes the mouth is slightly 
open during this shaking. 

See-saw lowering Ss E 
In 1 second, the head goes from a high, mid-high, or horizontal position to a mid-low to a low 
position. Then, within 1 to 5 seconds, the head is lifted back up to a mid-high or high position. 

Sustained lowering Sl E 
The horse moves his head and neck from a high, mid-high, or horizontal position to a mid-low 
to low position in a single second. This pose is held for 5 - 25 seconds, after which the head is 
lifted to a mid-high to high position again. 
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The posture and body language of horses show what they feel and what their 
intentions are. Emotions and signals come and go according to the feelings of 
the horse [18]. The more elements observed which reflect tension simultane-
ously, the higher the tension level of the horse. Thus, how a horse experiences a 
stimulus and responds to it, can be deduced from its body language (see Table 
4). When assessing horses in this way it is important to pay close attention not 
only to the situation but also the context of the recording because many of the 
signals also represent a biological function, e.g. grinding and biting as a result of 
an itch or something similar. It is up to the observer to distinguish the difference 
between when a horse is performing these behaviours to fulfil a biological func-
tion or as part of a commutative sequence [18]. 

2.6. Statistical Analysis 

The data were assessed for Gaussian distribution (test for normality), after which 
t-tests were performed (InStat Version 3.0b by GraphPad Software, 2365 North-
side Dr. Suite 560, San Diego, CA 92108). 

Data were further analysed using the analysis of variance (ANOVA) non-
parametric repeated measures, followed by a Wilcoxon matched-pairs signed-ranks 
comparison for each tested parameter (cf. heart rate, respiratory tidal volume 
and muscle contractions) to test for statistically significant changes in each 
treatment compared to that of the average baseline. Differences between means 
with a P < 0.05 were considered significant. 

3. Results 

A power analysis of the collected data revealed that for the essential oils used, the 
power was between 50% and 70%, except for vetiver (<20%), and that the power 
of the water versus baseline required a sample size of >90 in order for the delta 
of 1.0 between the two means to become statistically significant.  

3.1. Physiological Measurements 

All four essential oils had similar calming effect (−5% to −7% decrease) on the 
equine heart rate and the same also seemed to be true for equine respiratory tidal  
 

Table 4. State of mind and physical features of the horse. Please note that these colours are reflected in the results presented in 
Figure 1. 

State Head position Nose, eyes, mouth Tail 

Relaxed All head-neck positions are possible 
Nostrils long, eyes almond-shaped and mouth relaxed. 
A rim or corner of the lower lip may be visible 

Tail is relaxed, hangs loosely 

Light tension All head-neck positions are possible 
Nose and/or eyes round, mouth relaxed and loosely 
closed 

Tail is relaxed or carried lightly 

Medium tension Mid-high to high head-neck positions Nose and/or eyes round, mouth clenched Tail is carried lightly to moderate 

High tension High head-neck position 
Nose and eyes round, mouth clenched and possible a 
differently shaped upper lip 

Tail is carried lightly to high 
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Figure 1. Rank of treatment in relation to average facial expression. From left to right, the treatments were ranked from best to 
worst in terms of inducing relaxation (green tones) or not inducing light tension (yellow tones), medium tension (orange tones) 
and high tension (red tones) in percentage. 

 
volume (−4% to −6% decrease), at least for three of the essential oil treatments 
(see Table 5). Roman chamomile resulted in the fewest spontaneous muscle 
contractions for both muscle groups and with significant differences, while lav-
ender and spikenard only showed a statistic difference for one of each muscle 
(see Table 5).  

Aromatherapy with lavender, spikenard and roman chamomile oil resulted in 
statistical differences in muscle contractions. Therefore, their S- and T-scores 
were examined further (see Table 6). 

For M. Cleidomastoideus, spikenard was the only essential oil that differed 
significantly from the baseline with regard to the Acoustic MyoGraphy S- and 
T-scores, by having a significantly higher frequency (P < 0.01), but roman 
chamomile had both a significantly lower amplitude (P < 0.05) and lower fre-
quency (P < 0.01) than spikenard along with a significantly lower amplitude (P < 
0.05) than lavender, suggesting roman chamomile had a better calming effect on 
muscle contractions than lavender and spikenard oil. No significant differences 
were found for the S- and T-scores for M. Temporalis. 

3.2. Behavioural Assessment 

To the authors’ knowledge, there are no similar studies and therefore, no similar 
scales for comparison. Analysis of facial expressions (see Table 4) was used to  
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Table 5. Comparison of one-tailed P-values and the percentage change from the 
mean-baseline across equine heart rate, respiratory tidal volume and muscle contractures 
for each aromatherapy treatment. *denotes statistical significance of P < 0.05; **denotes 
statistical significance of P < 0.01 and ***denotes statistical significance of P < 0.001.  

n = 9 
Heart rate 

(bpm) 
Tidal volume 

(pF) 

Muscle contractures (no. of peaks) 

M. Temporalis M. Cleidomastoideus 

Lavender −5% (**) −5% (***) −27% −30% (*) 

Vetiver −7% (***) −6% (*) −17% −24% 

Spikenard −5% (*) −4% (**) −33% (**) −20% 

Roman Chamomile −5% (***)  −39% (***) −34% (*) 

 
Table 6. t-tests performed on the Acoustic MyoGraphy signal as S- and T-scores for baseline (average of measurement before and 
after all treatments), lavender, spikenard and roman chamomile oil. *denotes statistical significance of P < 0.05; **denotes statisti-
cal significance of P < 0.01. 

 
S-score T-score 

M. Temporalis M. Cleidomastoideus M. Temporalis M. Cleidomastoideus 

Baseline vs Lavender 6.45 > 6.19 6.53 > 6.17 6.81 < 7.34 7.69 > 6.71 

Baseline vs Spikenard 6.45 < 6.79 6.53 > 6.21 6.81 < 7.37 7.69 > 6.31 (**) 

Baseline vs Roman Chamomile 6.45 > 6.05 6.53 < 6.81 6.81 > 6.53 7.69 > 7.46 

Lavender vs Roman Chamomile 6.19 > 6.05 6.17 < 6.81 (*) 7.34 > 6.53 6.71 < 7.46 

Lavender vs Spikenard 6.19 < 6.79 6.17 < 6.21 7.34 < 7.37 6.71 > 6.31 

Roman Chamomile vs Spikenard 6.05 < 6.79 6.81 > 6.21 (*) 6.53 < 7.37 7.46 > 6.31 (**) 

 
assess how the horses felt about the aromatherapy. Time spent in seconds was 
converted to a percentage with 100% being 896 seconds on average or approxi-
mately 15 minutes. Arbitrary values set to 60% (approx. 9 minutes) and 75% of 
the full-time scale (approx. 11 minutes) have been used to compare the percent-
age of facial relaxation for each aromatherapy treatment (see Table 7) and 
thereby, assess the effect of the essential oil treatments outlined in this study. 

Based on the results in Table 7, vetiver and roman chamomile oil proved to be 
just a little better than humidified water by inducing one more horse to display a 
relaxed facial expression for 75% of the full-time scale. Lavender did better than 
humidified water for both arbitrary values, but spikenard performed noticeably 
better than the other treatments. 

In order to gain a visually overview, the aromatherapy treatments have been 
ranked according to their capacity to induce relaxation or avoid tension (see 
Figure 1). On average, all treatments resulted in a relaxed facial expression for at 
least 60% of the full-time scale, while spikenard was the only treatment to result 
in relaxed body posture for at least 75% of the full-time scale. 

Spikenard resulted in the highest percentage of relaxation with 77% of the 
full-time scale and was ranked higher than the controls in relation to avoid light 
and medium tension. Vetiver oil was the only treatment that was ranked worse  
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Table 7. Percentage of horses who had a relaxed facial expression for 60% and 75% of the 
full-time scale. 

n = 9 Water Lavender Vetiver Spikenard Roman Chamomile 

60% - 9 min 56% (5/9) 67% (6/9) 56% (5/9) 89% (8/9) 56% (5/9) 

75% - 11 min 33% (3/9) 56% (5/9) 44% (4/9) 78% (7/9) 44% (4/9) 

 
than lavender (positive control) for all four categories and water (negative con-
trol) for three of the categories.  

4. Discussion 

To the authors’ knowledge, this is the first study to include both qualitative and 
quantitative data collection methods to investigate the effect of aromatherapy on 
horses. The measurements selected in this study have assessed the potential cal-
mative effects of humidified essential oils on domesticated horses. This has been 
the focus of this study since fearful reactions in horses are a major cause of acci-
dents to riders [21], moreover, they can result in uncooperative horses, which at 
times can even be threatening towards equine practitioners such as veterinarians 
and farriers [22]. It is also worth mentioning, that fear can have a negative im-
pact on the welfare, reproduction and performance of a horse [23] [24]. This 
study reveals that aromatherapy has both qualitative and quantitative effects in a 
positive way on physiological parameters in static horses and moreover, that es-
sential oils have a calming effect. 

The facial expression and body language were subsequently assessed accord-
ing to an ethogram based on published definitions (see Table 3) [18]. Spikenard 
oil facilitated 17% longer time with a relaxed facial expression compared to hu-
midified water and proved to be 5% better than lavender oil in facilitating peri-
ods with relaxation (see Figure 1). Lavender oil was only slightly better than 
spikenard oil to avoid high tension but within such small margins (−0.7% dif-
ference) that it was reasonable to assume that spikenard was just as good as lav-
ender at avoiding high tension in horses. Roman chamomile oil was on the same 
level as spikenard and lavender oil at avoiding high tension but was ranked 
slightly worse than lavender oil in the other three categories. Vetiver oil per-
formed worse than both controls in three out of the four ranking categories (see 
Figure 1). 

The essential oils facilitated a significantly lower heart rate (−5% to −7% de-
crease), with lavender (P < 0.01), vetiver (P < 0.001) and roman chamomile oil 
(P < 0.001) being considered to be very statistically significant. Except for roman 
chamomile oil, the essential oils resulted in significantly smaller expansion of the 
ribcage, i.e. the horses breathing was shallower (−4% to 6% decrease) during 
aromatherapy, concluded as a sign of relaxation. Lavender (P < 0.001) and 
spikenard oil (P < 0.01) was considered to be very significant. The essential oils 
resulted in a reduced incidence of spontaneous muscle contractions, with spike-
nard (−33% decrease, P < 0.01) and roman chamomile oil (−39% decrease, P < 
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0.001) being considered to be very significant for M. Temporalis, and lavender 
(−30% decrease, P < 0.05) and roman chamomile oil (−34% decrease, P < 0.05) 
being significant for M. Cleidomastoideus. For the S- (i.e. amplitude) and 
T-scores (i.e. frequency), no significant differences were found for M. Tempo-
ralis. However, spikenard oil had a significantly higher frequency than humidi-
fied water (P < 0.01) and roman chamomile oil (P < 0.01) which had a signifi-
cantly lower amplitude than both lavender (P < 0.05) and spikenard oil (P < 
0.05) for M. Cleidomastoideus. Thereby, this study supports the literature [25] 
about roman chamomile oil having a smooth muscle relaxant effect and is better 
than the other tested oils for this specific purpose. 

In terms of limitations, this study, like many others, could not control every 
possible parameter and as such these might be seen as potential sources of error. 
In brief, we have used horses that were not trained to work with the diffuser, 
aromatherapy oils, stand still for longer periods of time etc. Furthermore, we 
have read the behaviour of the horses based on a published observation [18] and 
created our own ethogram, the validity of which might be affected by biological 
functions and personal preferences. It is likewise impossible from the present 
study to discern the impact of the human handler on the results and indeed the 
use of the diffuser for all the oil treatments.  

Unlike similar scientific studies [4] [5] [6], this study was conducted with the 
intention of no imposed external stressors. The horses were not trained, neither 
for receiving aromatherapy nor to stand completely still for an extended period 
of time with a minimum of action or entertainment in their environment, which 
could potentially have stressed the horses. Therefore, it was difficult to distin-
guish whether the tension was due to the scent of essential oil, standing still, 
having the equipment on, having humans staring at them, being indoors without 
the herd around them, or simply being bored. All signals were included as 
communicative responses to aromatherapy but had probably also other triggers. 

The behavioural assessment in this study supports observations that signals 
are used both when a horse is perfectly relaxed or tense [18]. For example, a 
horse may have a completely relaxed facial expression but still exhibit displace-
ment activities according to the ethogram (see Table 3). In several cases, these 
signals were listed as communicative but had probably a biological function. 
Events listed in the ethogram (see Table 3) were found to be far more driven by 
personal preferences, as documented by the literature [18]. Due to problems 
comparing results of personal preferences and events being associated with rele-
vant validity bias (i.e. biological function), these results were not included. 
Analysis of facial expression and body posture is preferable over events for as-
sessing calmness in horses, and trained horses could be interesting to assess in 
future studies. 

Animal testing almost always, involves the presence of humans to a greater or 
lesser extent. The type of handling and the human involvement in the handling 
procedures is crucial for the horse’ confidence level and responsiveness to treat-
ment [23]. Even when a horse has only been handled previously the experiment, 
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one cannot be certain that subsequent decisions made by that horse are not 
somehow influenced by the body language of the handler [19]. Keeling and col-
leagues [21] showed that the heart rate significantly increased for both human 
and horse when a handler was told that an umbrella would be opened as they 
rode or led a horse past an assistant. Even when an umbrella was never opened, 
the heart rate of the horse increased when the human “thought” the horse might 
be frightened [21]. Semin and colleagues [26] discuss the possibility of emotion 
transfer from human to other species via interspecies chemosignaling of which 
synanthropic species, such as dogs and horses, seem to be particularly affected 
due to their long domestication process. Lanata and colleagues [27] found that 
human body odours induced sympathetic and parasympathetic changes while 
stimulating horses emotionally. Supporting that emotion transfer happens in-
terspecies via body odours [27] and that physiological synchronicity triggered by 
emotion chemosignals from humans can unintentionally start a similar physical 
and emotional reaction in a horse [26], possibly affecting the outcome of a study 
[19]. Furthermore, it has been proven that horses can discriminate, both behav-
iourally and physiologically, between positive and negative human facial expres-
sions [27] and between familiar human handlers and human strangers [28]. 
During the measurements in this study, the horses were handled by two to three 
humans with different degrees of familiarity, thus emotion chemosignaling, fa-
cial expression discrimination and cross-modal discrimination could possibly 
have affected the current findings. Minimizing or completely removing human 
influence would be an ideal aim for future studies. 

Two identical doTERRA Iris-diffuses were used to perform this study but it 
can be argued that a separate diffuser for each treatment would have been a 
more appropriate procedure when the intention was to measure the separate ef-
fect of essential oils. Despite rigorous cleaning between trails, there remains a 
risk of essential oil residues in the diffuser which could have been transferred 
and possibly influenced the next treatment, although any residue compared with 
the subsequent treatment oil would have been negligible. 

Similarly, there is a risk of carry-over affecting the results when treatments 
follow each other as they did in this study. One solution could have been to re-
duce the number of treatments a day. This should, if nothing else, minimize the 
physiological effect of previous treatments. Since horses have proven several 
times that they have an excellent memory and recall ability [29], it is difficult to 
determine whether this solution also minimizes the mental carry-over effect. 
Based on the current findings, it was assessed that the carry-over effect in this 
study was minimal if any.  

Further improvements to this study could have been made through an alter-
native choice of data collection methods. The inclusion of such physiological 
parameters as blood cortisol level or body temperature might be beneficial if 
they could be obtained without causing stress. In line with humidified essential 
oils being a non-invasive treatment, the measurement methods selected for this 
study were likewise non-invasive. One additional technique that is non-invasive 
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is thermal imaging, and this could be an obvious extension of the current 
physiological parameters already outlined in this study. Thermal imaging would 
for example provide an alternative means of potentially monitoring tense versus 
relaxed muscles [30]. Finally, an experimental design that allowed the effect of 
aromatherapy on horses to be tested in horses trained to be led into a reassuring 
but confined space, where the air was filled with the scent of a given essential oil, 
would further reduce any potential interference from humans or objects such as 
diffusers. 

5. Conclusion 

Based on both qualitative and quantitative methods, it is concluded that aro-
matherapy facilitates a greater degree of facial relaxation, a significantly lower 
heart rate and respiratory tidal volume along with significantly fewer spontane-
ous muscle contractures in domesticated horses. The biggest difference between 
the selected essential oils appeared to be in terms of facial expression and spon-
taneous muscle contractions. Spikenard oil was best at achieving the longest re-
corded time with a relaxed facial expression and that was true for the majority of 
the participating horses, i.e. 78% of the horses tested revealed that spikenard oil 
inspired a relaxed body posture for at least 75% of the full-time scale, while ro-
man chamomile oil was better than the other essential oils in terms of achieving 
muscle relaxation. Thus, spikenard and roman chamomile oil appear to be better 
at calming horses than lavender oil, which has otherwise been the best-documented 
essential oil to date. A larger and more detailed study of these promising pre-
liminary findings is now advocated.  
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