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ABSTRACT 
 

Animal welfare science has been focused on how animal express their emotion. The emotion 

can be either positive or negative. The connections between positive emotion and peripheral 

temperatures are relatively neglected. Therefore, the current study was designed to measure 

nasal and ear pinna temperatures as a method to determine positive emotional state in Kurdish 

cow produced by gentle stroking of the animal body. Twelve Kurdish cows, aged 3-7 years, 

were used in this study. The cows were stroked in preferred regions (shoulder, neck and 

withers) to induce positive emotional state. The stroking manner was similar to allogrooming. 

The temperature data were collected from both nose and ear pinna of the animals in three 

different stages including pre-stroking, stroking and post-stroking. Each stage lasted five 

minutes. Focal animal sampling method was used to collect the data. Results showed that the 

three stages of nasal temperature were significantly different (P<0.001), and significant 

difference was also seen between the stages of ear pinna temperatures (P<0.05). In addition, 

strong correlation coefficient (r= 0.91) was found between nasal and ear pinna temperatures. 

Both nasal and ear pinna temperatures decreased over time. It was concluded that peripheral 

temperatures in Kurdish cows is a good welfare indicator and provide a useful measure for 

positive emotional state. 
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INTRODUCTION 
 

Animals similar to humans are 

emotional creatures, they can feel and have 
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emotions. Therefore, animals have a right to 

live in a good welfare state. Good animal 

welfare is not only obtained by providing a 

suitable environment, but also requires the 

consideration of their emotional states 

(Proctor and Carder, 2016). In humans, 

welfare is evaluated via oral communication 

or written report on their emotions (Herr et 

al., 2006). While, in animals, welfare 

assessment needs some indicators to be 
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understood (Guatteo et al., 2012, Boissy and 

Lee, 2014). The indicators are mostly 

associated with physiology and behaviour 

(Watts, 2014). Based on physiological 

indicator, in non-human animals, measuring 

surface temperatures such as eyes, nose, ears 

are commonly used for estimating of the 

emotional state (Proctor & Carder, 2015; 

Hussein, 2019). 

 
For instance, in mammals like cattle and 

sheep, psychological and physical stresses 

lead to increase in core body temperature for 

a short period of time. This increment is 

known as emotional fever and is a 

convenient indicator for estimating animal 

welfare (Macaulay et al., 1995; Sellier et al., 

2014, Proctor & Carder, 2015). The core 

body temperature measurement needs 

handling and manipulating of the animals, 

which affects the animals’ emotional state 

(Stewart et al., 2008). Therefore, the 

scientists used non-invasive measures such 

as infrared thermometer or thermography 

and ear postures as an alternative way to 

detect the animals’ emotional state (Proctor 

& Carder, 2016; Hussein and Hidayet, 

2019). 

 

Emotional stimuli due to sympathetic 

nervous system lead to vasoconstrictions of 

peripheral areas resulting in diverting blood 

from these areas toward the vital organs 

which causes change in temperatures 

(Nakayama et al., 2005). Corticotropin 

releasing factor (CRF) secreted by 

hypophysiotropic neuron which is the 

principle regulator of hypothalamic pituitary 

axis (HPA). During the response to 

emotions, CRF accesses the anterior 

pituitary gland after released into the 

hypophysial portal system. Then, 

adrenocorticotropic hormone (ACTH) 

releases into the circulatory system as result 

of binding CRF to its receptor on pituitary 

corticotropes. ACTH stimulates the 

synthesis of glucocorticoid. Glucocorticoids 

work as downstream effectors of HPA axis 

and distribute ubiquitously in the 

intracellular receptors to regulate 

physiological changes (Smith and Vale, 

2006). Activation of HPA also causes an 

increase in the concentrations of 

catecholamine and glucocorticoid, together 

with reduced blood flow in the peripheral 

area, resulting in heat loss which can be 

detected by drop in peripheral temperature 

such as nasal temperature. (Jansen et al., 

1995). In sheep and primates (rhesus 

macaques), ear and nasal temperatures were 

used to determine negative emotion 

respectively (Beausoleil et al., 2004; 

Kuraoka and Nakamura, 2011).  

 
Peripherals temperature widely used to 

determine negative emotions in different 

animals (Proctor & Carder, 2015). 

According to Boivin et al. (2003) changes in 

peripheral temperature were seen during 

positive stroking in sheep, goat and pig. The 

stroking of animals’ body for example, neck, 

shoulder, withers and back are commonly 

used during interactions between stockman 

and animals (Schmied et al., 2008). Studies 

showed that gentle stroking improved 

handling (Boivin et al., 1992), decreased 

fear from humans (Rushen et al., 1999), 

reduced distress (Tallet et al., 2005) and 

improved the quality of meat (Lensink et al., 

2001). 

 
In cattle, eyes temperature was used to 

detect negative states such as fear and pain 

(Stewart et al., 2008), and nasal temperature 

determined both positive and negative 

emotions (Proctor & Carder, 2015; Proctor 

& Carder, 2016). While, no study has been 

conducted on gentle stroking of cow’s body 

to determine positive emotional states, 

particularly in Kurdish cows. Therefore, the 

present research was carried out to use both 

nasal and ear pinna temperatures as a 

method to determine positive emotional state 

in Kurdish cows. 

 

MATERIALS AND METHODS 
 

1. Study site and subjects 

The study was conducted in Tanjaro Village. 

The Village locates in the South-West of 
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Sulaimani, Kurdistan Region of Iraq. The 

study was undertaken on April and May 

2020. Twelve Kurdish cows aged 3-7 years 

were used in the study. Kurdish farmers in 

the Villages generally like moving out their 

animals for grazing during the daylight 

especially in spring. Therefore, the animals 

were freely moved out for grazing and 

drinking, while during the study, the cows 

were kept at their places, food and water 

were also provided at their housing. 

 
2. Data collection process 
Data were collected using focal animal sampling 

method. Infrared thermometer gun (Benetech, 

Inc, USA) was used to take temperature data 

from both nose and ear pinna of the animals. The 

gun had red laser point to detect the precise area 

on the animal’s body during temperature 

measurement. Emissivity and temperature of 

environment may affect the temperature values 

taken by the gun. Therefore, thermometer was 

used to adjust the environmental temperature and 

the surface emissivity of cows’ body was 

estimated by 0.98 above the temperature of the 

infrared thermometer gun (Hoffmann et al., 

2013). Surface emissivity is the ability of cow to 

emit and absorb the infrared radiation. 

 
According to Stewart et al. (2007) and Proctor 

and Carder (2015), the temperature was 

measured at distance 0.5 to 1 meter on the right 

side of the animals’ head with 0 – 15o angle. The 

temperature was taken from the outer part of 

nose and pinna of the ear. These areas were 

cleaned using disposable towel from dust and 

other substances an hour before recording the 

data, because surface emissivity changes by dirt 

and other materials (Mc Cafferty, 2007; Sellier 

et al., 2014). The cows were stroked on the neck, 

shoulder and withers for five minutes. The 

temperature data were collected during 15 

minutes at three different stages including pre-

stroking (before stroking), stroking and post-

stroking (after stroking). Each stage took five 

minutes. In pre-stroking stage, the temperature 

data at the 00:30 (minutes: seconds) and 04:30 

stopwatch points, during stroking at 05:00 and 

09:30 stopwatch points, then during post-

stroking at 10:30 and 14:30 stopwatch points 

were taken (i.e. twice at each stage). A total of 

1440 temperature readings were collected, 120 

readings from each cow, 60 readings from nasal 

and 60 readings from ear pinna.  

 
3. Data analysis 
Microsoft Excel spreadsheet was used to save 

and prepare the data for analysis. Genstat 

Software Program (17th edition, VSN 

International Ltd, UK) was used to analyse the 

data. The data were parametric according to 

Shapiro-Wilk normality test. One-Way Analysis 

of Variance (ANOVA) repeated measures used 

to find the differences in the mean of the three 

stages of each ear pinna and nasal temperatures 

separately. Fisher’s Unprotected Least 

Significant Difference (LSD) test was used for 

post hoc comparisons. Person’s correlation 

coefficient was used to find the correlation 

between nasal and ear pinna temperature. 

 
RESULTS 
 

1. Effect of stages on the temperatures 
The results of nasal and ear pinna temperatures 

for the three stages of stroking are presented in 

Table 1. ANOVA analysis demonstrated 

significant difference between the mean of nasal 

temperature’s stages as well as between the 

mean of ear pinna temperature’s stages. The 

Fisher’s Unprotected LSD test illustrated that the 

mean of nasal temperature in pre-stroking stage 

was significantly higher than those taken during 

stroking (P<0.001) and post-stroking (P<0.001). 

Furthermore, the nasal temperatures of stroking 

stage and post-stroking stage were also 

significantly difference (P<0.001). Regarding 

ear pinna temperature, Fisher’s Unprotected 

LSD also displayed significant difference 

between pre-stroking and stroking stages 

(P<0.05), pre-stroking and post-stroking stages 

(P<0.05) as well as stroking and post-stroking 

stages (P<0.05). 
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Table 1: Mean values of Nasal and ear pinna temperatures in Kurdish cow of pre, during and 

post-stroking stages 
 

Temperature sites Stages 

 Pre-stroking Stroking Post-stroking 

Nasal  27.7±0.03a 26.2±0.02b 25.4±0.06c 

Ear pinna  35.8±0.03a 35.1±0.04b 34.2±0.1c 

Note: Values refers means of temperature (n=60) and standard error (SE). a, b, and c letters refer 

statistically difference (P≤0.05) within the rows, in Fisher’s Unprotected LSD test-One-Way ANOVA. 

Use decimal numbering for headings and subheadings.  

 
2. Correlation of the temperatures The correlation between ear pinna 

temperature and nasal temperature for all st

opwatch points of the three stroking stages 

was illustrated in figure 1. Pearson’s 

correlation coefficient test found that ear 

pinna temperature strongly correlated with 

nasal temperature for all stopwatch points 

(r=0.91). 

 

 

 

 
Figure 1: Correlation between mean of ear pinna temperature and nasal temperature in three 

stages of stroking. 

 

3. Temperatures during stopwatch points  

The means of nasal and ear pinna 

temperature for all stopwatch points in 

the three stages of stroking were 

displayed in figure 2. In general, both 

nasal and ear pinna temperatures were 

higher before stroking then gradually 

decreased during stroking and after 

stroking at each stopwatch points. In pre-

stroking stage, stopwatch points of 00:30 

and 4:30 showed 0.2 0C differences in 

the means of nasal temperature and       

0.3 0C differences in the means of ear 

pinna temperature. In addition, during 

stroking stage, stopwatch points of 05:00 

and 09.30 demonstrated 0.41 0C 

difference in the means of nasal 

temperature and 0.17 0C difference in the 

means of ear pinna temperature. 

Furthermore, stopwatch points of 10:30 

and 14:30 in the post-stroking stage 

showed 0.16 0C difference in the means 

of nasal temperature and 0.2 0C 

difference in the means of ear pinna 

temperature. 
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Figure 2: Mean of nasal and ear pinna temperature (0C) of stopwatch points 

 

DISCUSSION 
 

The current study is attempted to find out 

whether nasal and ear pin temperatures of 

Kurdish cows change or not as result of 

positive emotional state induced by stroking 

of the animals. It was found that both nasal 

and ear pinna temperature significantly 

affected by stroking which determined by 

drop in the both temperatures. The nasal and 

ear pinna temperatures were also highly 

correlated and decreased overtime during 

stopwatch points. Very little studies have 

discovered the use of peripheral temperature 

to indicate cow’s positive emotional state, 

mostly the researches undertaken to find out 

of negative emotion.   

 

Moe et al. (2012) offered a favored meal for 

chickens to find out whether the comb 

temperature changed or not. It was found 

that the comb temperature dropped 

significantly after delivering a favoured 

food. This demonstrated that positive stimuli 

lead to vasoconstriction of the peripheral 

area which causes in drop of comb 

temperature as a result of positive emotional 

state. In addition, Cabanac and Aizawa, 

(2000) demonstrated that simple handling of 

chicken caused decreasing of comb and 

peripheral temperature. Furthermore, 

Waiblinger et al. (2004) and Schmied et al. 

(2010) stated that changes in peripherals 

temperature and vital sings were mostly 

correlated and demonstrated that stroking in 

cow led to decrease in cortisol level and 

heart rate during veterinary procedure, and 

the focal cow often felled to sleep during 

stroking. This indicated that cows felt 

positive emotion during stroking. By 

assessing the results of Waiblinger et al. 

(2004) and Schmied et al. (2010) and 

combining to the results of Davies and 

Maconochie (2009) who reported that in 

human, heart rate has direct relationship with 

body as well as peripherals temperature, it 

appears that stroking not only led to decrease 

in cortisol level and heart rate but also 

caused decreasing peripherals temperature. 

From this, it is obvious that decreased in 

peripherals temperature was an emotional 

valence rather than arousal. The interaction 

with toys and tickling in primates caused 

drop in the tip nose temperature Chotard et 

al. (2018). Proctor and Carder (2015) 

induced stroking in preferred regions of cow 

to determine positive emotional state via 

nasal temperature; their results found that 

nasal temperature dropped during stroking. 

Additionally, Proctor and Carder (2016) 

offered a favoured concentration to the cows 

as positive stimuli to detect whether nasal 

temperature change or not. The nasal 

temperature was significantly decreased 

during consumption of the food. It appears 
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that above findings are almost similar and 

support of the current study findings in 

which positive emotional state was 

determined by dropping in both nasal and 

ear pinna temperatures during and after 

stroking. 

 

On the other hand, changing in peripheral 

temperature was also used to determine 

negative emotional state in animals. This 

view has mostly focused compare to positive 

emotions. Many studies revealed that 

stressful and unpleasant stimuli in mammals 

led to decrease in peripheral temperatures. 

For instance, in rabbits, temperature in 

several peripheral areas including skin of 

ear, bulb of eye and surrounding eye area 

were decreased after exposed to various 

negative stimuli and these decreasing were 

highly correlated (Ludwig et al., 2010). In 

addition, various stressful handling (Stewart 

et al., 2005), offering inedible feed (Proctor 

and Carder, 2016), disbudding (Stewart et 

al., 2008) and castration with or without 

anaesthesia (Stewart et al., 2010) led to 

decrease in nose and eye area temperature 

significantly. 

 

On the contrary of those research showed 

various negative stimuli led to decrease 

peripherals temperature, Panksepp, (2004) 

demonstrated that most of the negative 

stimuli, which led to make the animals 

become anger, raise peripherals temperature, 

and stated that during anger blood shunted 

away from the gut toward the muscles to 

prepare for physical effort. Additionally, rate 

of heart and respiration increased, as well as 

blood pressure and body temperature raised 

up. 

 

In the literature, it is quite seldom that study 

demonstrated positive emotion led to 

increase in peripherals temperature in 

animals particularly in cow. Travain et al. 

(2016) used positive stimulation by offering 

palatable food to investigate dog’s emotional 

state. Infrared thermography to measure eye 

temperature in combination with both heart 

rate and behavioural measure were used. It 

was found that heart rate, tail wagging and 

eye temperature were increased. This finding 

disagree with the results of the current study 

in which positive emotion decreased the 

peripheral temperatures, this may because of 

types of stimulation, according to Szentirmai 

et al. (2010) eating food increased body 

temperature. So far as known both positive 

and negative emotions mostly led to drop in 

peripheral areas temperature. Therefore, it 

would be better for the researchers to 

measure one or more vital parameters non-

invasively with peripheral temperatures to 

determine emotional state, because most of 

the vital measures and temperature have 

direct relationship and strong correlation 

during change in their values (Davies and 

Maconochie, 2009). 

 

CONCLUSION 
 

The current study findings suggest that 

changes in peripheral temperatures (nasal 

and ear pinna) offer a useful insight in 

emotional valence in the cows. more studies 

using different positive stimuli are required 

to determine positive emotions and 

emotional valence in cows based on the 

changes in the temperature of peripheral 

areas of the animal's body. 
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