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Abstract  
 
In this study, we recorded and analysed electrocardiograms of different dog breeds. All the animals included in the study 
were healthy in terms of cardiac pathology. Upon analysing the obtained results, we found that Labrador Retrievers 
exhibited the highest P wave amplitude (0.40±0.05 mV). Regarding the R wave amplitude, high values were observed 
both in medium-sized breeds (Beagle – 1.70±0.16 mV) and large breeds (Rottweiler – 2.43±0.30 mV). As for the T wave 
amplitude, high values were observed in small breeds (Yorkshire Terrier – 0.24±0.14 mV) and medium-sized breeds 
(Cocker Spaniel – 0.24±0.14 mV), while large breeds (Labrador and Rottweiler) had the lowest values (0.21±0.14 mV). 
Regarding the duration of the main ECG components, it was observed that the P wave had the shortest duration 
(0.02±0.01 s) in Beagles and the longest duration (0.08±0.04 s) in Labrador Retrievers. The PR interval had the shortest 
duration (0.04±0.01 s) in Beagles and the longest duration (0.10±0.02 s) in Rottweilers. The QRS complex had the shortest 
duration (0.02±0.01 s) in Beagles. The QT interval had the shortest duration (0.16±0.01 s) in Yorkshire Terriers. The T 
wave had the same duration (0.04±0.01 s) for all examined breeds. Regarding heart rate, it was observed that larger 
dogs have a lower heart rate compared to smaller dogs. 
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INTRODUCTION  
 
The electrocardiogram (ECG) represents the 
graphic recording or visualization of the cardiac 
action current on an oscilloscope and its use in 
clinical practice is important for obtaining 
information regarding the heart functions (Ghiță 
et al., 2016; Codreanu, 2018). The ECG is 
commonly used to investigate the heart rate, 
detect abnormalities within the excito-
conduction system’s integrity and diagnosing 
cardiac arrhythmias (Kumar et al., 2014; Bodh 
et al., 2016; Reetu et al., 2017; Ghiță et al., 
2023). In small animal practice, 
electrocardiography can be used to detect 
possible atrial dilations (by modifying the P 
wave) as well as ventricular dilations (by 
modifying the R wave) (Ghiță et al., 2007; 
Neagu et al., 2015). Furthermore, by examining 
the electrocardiogram recorded using 6 leads (I, 
II, III, aVR, aVL, and aVF), the value of the 
mean electrical axis of the heart can be 
determined (Ghiță et al., 2007). In research, 
ECG is used to evaluate the effect of training or 
substances on cardiac activity (Leca et al., 
2017). ECG recording is of particular practical 

importance, being used to calculate the duration 
of waves, segments, and intervals, as well as the 
amplitude of electrocardiographic waves (Ghiță 
et al., 2016). The main objective of our study 
was to determine the ECGs parameters of dogs 
with different weights and sizes: small-sized 
breeds (Yorkshire Terrier and Pomeranian), 
medium-sized breeds (Beagle and Cocker 
Spaniel) and large-sized breeds (Labrador and 
Rottweiler). The resulting values were then 
compared between each breed. With this 
purpose, we determined the amplitude (mV) of 
the P, R, and T electrocardiographic waves and 
the durations (s) of the P wave, PR interval, QRS 
complex, QT interval, and T wave. Another 
parameter of interest was the cardiac frequency 
(calculated electrocardiographically based on 
the RR interval). At the end of the study, we 
compared our results with those reported by 
other authors in the scientific literature. 
 
MATERIALS AND METHODS 
 
In our research, we used a portable veterinary 
electrocardiograph with 6 channels, enabling 
simultaneous recording of the electrocardiogram 
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in 3 bipolar leads and 3 unipolar leads. To 
establish contact with the animal's skin, we used 
rubbing alcohol (easy to apply, and no cleaning 
of the skin was required afterward), and metal 
alligator-type electrodes (providing good 
contact with the skin). 
We recorded electrocardiograms from clinically 
healthy dogs presented at the clinic for routine 
procedures: deworming, vaccination, nail 
trimming, anal gland expression, cosmetic 
interventions, etc. We examined a total number 
of 46 dogs of various breeds, as follows: 15 
small-breed dogs (8 Yorkshire Terriers and 7 
Pomeranians), 15 medium-breed dogs (8 
Beagles and 7 Cocker Spaniels), and 16 large-
breed dogs (8 Labradors and 8 Rottweilers). 
To record the ECGs, we used two systems: 
bipolar leads (I, II, and III) and unipolar leads 
(aVR, aVL, and aVF), with electrodes placed on 
the body surface as follows: the red electrode on 
the skin in the axillary area (on the right side), 
the yellow electrode on the skin in the axillary 
area (on the left side), the black electrode on the 
skin in the region of the groin fold (on the right 
side), and the green electrode on the skin in the 
region of the groin fold (on the left side). 
Recordings were conducted under electrical 
isolation conditions (to prevent loss or distortion 
of electrocardiographic signals) by placing the 
dogs in right lateral position on an examination 
table covered with a rubber mat.  
We determined the following electrocardio-
graphic parameters: amplitude of the P, R, and T 
waves, duration of the following components: P 
wave, PR interval, QRS complex, QT interval, 
T wave, and cardiac frequency (calculated based 
on the RR interval). The electrocardiographic 
parameters used were paper speed of 25 mm/sec 
and millivolt amplitude of 10 mm. 
The obtained results are presented in tables and 
graphs accompanied by interpretations and 
explanations. For the statistical analysis of the 
results, we used the T Student test. 
 
RESULTS AND DISCUSSIONS  
 
In Table 1 and Figure 1, we present the results 
obtained, regarding the values of the 

electrocardiographic wave amplitudes in dogs, 
categorised by breed. 
 

Table 1. Values of Electrocardiographic Wave 
Amplitudes (mV), according to breed 

(values are expressed as mean ± Standard Error) 
 

Breed P wave 
 

R wave 
 

T wave 

Yorkshire 
terrier 0.25±0.04 1.25±0.26 0.24±0.014 

Pomeranian 0.26±0.02 1.40±0.10 0.23±0.014 
Beagle 0.23±0.03 1.70±0.16 0.23±0.014 
Cocker 
spaniel 0.21±0.10 1.55±0.25 0.24±0.014 

Labrador 
Retriever 0.40±0.05 2.30±0.20 0.21±0.014 

Rottweiler 0.39±0.04 2.43±0.30 0.21±0.014 
 
Analysing the data presented in Table 1 and 
Figure 1, it is observed that the large breeds have 
the largest P-wave amplitude, which means that 
atrial depolarization generates a stronger current 
than in the case of medium and small breeds. 
The observed differences are not statistically 
significant. 
Regarding the amplitude of the R wave (Table 1 
and Figure 2), high values are observed in both 
medium breeds (Beagle) and large breeds 
(Labrador and Rottweiler). The highest value 
(2.43 mV) is observed in the Rottweiler breed, 
and the value obtained by us falls within 
physiological limits (the maximum value being 
2.5 mV) (Gonul et al., 2002; Cotor et al., 2014). 
 

 
 

Figure 1.  Mean values of the P wave amplitudes 
(mV), according to breed  
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Figure 2. Mean values of the R wave amplitudes 
(mV), according to breed  

 
Regarding the amplitude of the T wave (Table 1 
and Figure 3), high values are observed in small 
breeds (Yorkshire Terrier) and medium breeds 
(Cocker Spaniel), while large breeds have the 
lowest values. For all studied breeds, the values 
fall within physiological ranges, with the T wave 
amplitude always being less than 1/4 of the R 

wave amplitude (Su et al., 2001; Mukherjee et 
al., 2015). 
It should be emphasised that large breeds have 
the highest amplitude of the P and R waves and 
the lowest amplitude of the T wave. 
 

 

Figure 3.  Mean values of the T wave amplitudes 
(mV), according to breed  

 
In Table 2 and Figure 4, we present the results 
obtained, regarding the durations of the main 
electrocardiographic components in dogs, 
categorised by breed. 

 

 
 

Figure 4. Mean values of electrocardiographic components, by breed 

Analysing the details presented in Table 2 and 
Figure 4, the following distinctions can be made: 
- The duration of the P wave ranges from 0.02 ± 
0.01s (Beagle breed) to 0.060 ± 0.02s 
(Rottweiler breed) and 0.08 ± 0.04s (Labrador 
breed). In the case of these breeds, the 
differences are significant (p < 0.05) compared 
to the values recorded for other studied breeds. 
- The duration of the PR interval is the shortest 
in the Beagle breed (0.04 ± 0.01s) and the 
longest in the Rottweiler breed (0.10 ± 0.02s). It 

is noteworthy that in the case of the Rottweiler 
breed, the differences observed by us are 
statistically significant (p < 0.05) compared to 
the values obtained for other breeds. 
- The duration of the QRS complex was the same 
for all examined breeds (0.04 ± 0.01s), except 
for the Beagle breed where the obtained value 
was 0.02 ± 0.01, and this difference was not 
statistically significant (p > 0.05). 
- The duration of the QT interval ranged from 
0.16 ± 0.01s in Yorkshire Terrier to 0.18 ± 0.01s 
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for the Rottweiler, and 0.2 ± 0.01s in the other 
studied breeds. Statistical analysis did not reveal 
significant differences for any studied breed (p 
> 0.05). 

- The duration of the T wave was 0.04 ± 0.01s 
for all studied breeds. 

 
Table 2. Values of Electrocardiographic Component Durations (s) according to breed 

(values are expressed as mean ± Standard Error) 

Breed P wave PR  
interval QRS complex QT interval   T wave 

Yorkshire terrier 0.04±0.01 0.07±0.01 0.04±0.01 0.16±0.01 0.04±0.01 
Pomeranian 0.04±0.01 0.06±0.01 0.04±0.01 0.2±0.01 0.04±0.01 
Beagle 0.02±0.01* 0.04±0.01 0.02±0.01 0.2±0.01 0.04±0.01 
Cocker spaniel 0.04±0.01 0.08±0.01 0.04±0.01 0.2±0.01 0.04±0.01 
Labrador  0.08±0.04* 0.06±0.02 0.04±0.01 0.2±0.01 0.04±0.01 
Rottweiler 0.06±0.02* 0.10±0.02* 0.04±0.01 0.18±0.01 0.04±0.01 

In Table 3 and Figure 5, we present the results 
obtained by us regarding the heart rate duration 
in dogs, categorised by breed (calculated elec-
trocardiographically based on the R-R interval). 
 

Table 3. Heart rate values (bpm) according to breed 
(values are expressed as mean ± Standard Error) 

Breed HR 
Yorshire terrier 135.00±10.2 
Pomeranian 145.00±5.00 
Beagle 106.25±3.75 
Cocker spaniel 140.50±15.5 
Labrador 115.00±12.3 
Rottweiler 125.00±10.2 

 
It is worth mentioning that for all analyzed 
breeds, the results fall within the values 
mentioned in the specialized literature (Sato et 
al., 2000; Hanton et al., 2006; Gugjoo et al., 
2014). One possible explanation for this finding 

could be the presence of a more intense 
metabolism in small breeds, leading to a greater 
need for oxygen at the tissue level, which can 
also result in a more intense cardiac activity. 
 

 
Figure 5. Mean heart rate values (bpm) in the studied 

dogs, according to breed 
 

Table 4. Electrocardiographic wave amplitudes (mV) recorded in dogs (according to other authors) 
 

Author  P wave R wave  T wave 

Tilley L.P. et al. <0.40      <2.5 small breeds 
     <3 large breeds   <¼  of R wave 

Martin M.  <0.40            <2 small breeds 
      <2.5 large breeds <¼ of R wave 

Kittleson M.D. et al. <0.40 <3 - 
Johathan A. et al. 0.40 2.5-3.0 <¼  of R wave 

Mike W.S. şi col.  0.40 <2 small breeds 
  <2.5 large breeds <¼  of R wave 

Philip R. Fox  0.40        <2.5 small breeds 
     <3 large breeds   <¼  of R wave 

Personal research 
<0.26 small breeds  

<0.23 medium breeds 
<0.40 large breeds 

<1.40 small breeds  
<1.70 medium breeds 

<2.43 large breeds 

<0.24 small breeds  
<0.24 medium breeds 

<0.21 large breeds 

Comparing our data (Table 1) with those 
reported in the specialised literature (Table 4), it 
is observed that our data fall within the standard 

limits mentioned. Regarding the durations of 
certain electrocardiographic components, we 
compared our values with those obtained by 
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various authors. In the present study, we 
determined the durations of the P wave 
(representing atrial depolarisation), PR interval 
(representing atrial electrical systole), QRS 

complex (representing ventricular 
depolarisation), QT interval (representing 
ventricular electrical systole), and T wave 
(representing ventricular repolarisation). 

 
Table 5. Duration of electrocardiographic components (seconds) recorded in dogs (according to other authors) 

 

Author P wave R wave T wave 

Tilley L.P. et al. <0.40      <2.5 small breeds 
     <3 large breeds   

<¼  of R wave 

Martin M.  <0.40            <2 small breeds 
      <2.5 large breeds 

<¼ of R wave 

Kittleson M.D. et al. <0.40 <3 - 
Johathan A.  et al. 0.40 2.5-3.0 <¼  of R wave 

Mike W.S. et al. 0.40 <2 small breeds 
  <2.5 large breeds 

<¼  of R wave 

Philip R. Fox  0.40        <2.5 small breeds 
     <3 large breeds   

<¼  of R wave 

Personal research 
<0.26 small breeds  

<0.23 medium breeds 
<0.40 large breeds 

<1.40 small breeds  
<1.70 medium breeds 

<2.43 large breeds 

<0.24 small breeds  
<0.24 medium breeds 

<0.21 large breeds 

Comparing the results obtained by us (Table 2) 
with those obtained by other authors (Table 5), 
we observe that there are no major differences 
between our results and those encountered in 
specialized literature. 
 
CONCLUSIONS  
 
Regarding the amplitude of the 
electrocardiographic waves, we observed that 
the P wave has the highest value in large breeds 
(Labrador), the R wave has high values both in 
medium breeds (Beagle) and in large breeds 
(Rottweiler), and the T wave has high values in 
small breeds (Yorkshire Terrier) and medium 
breeds (Cocker Spaniel), with large breeds 
(Labrador and Rottweiler) having the lowest 
values. 
Regarding the duration of ECG components, we 
observed that the duration of the P wave is the 
shortest in the Beagle breed and the longest in 
the Labrador breed. The duration of the PR 
interval is the shortest in the Beagle breed and 
the longest in the Rottweiler breed. The duration 
of the QRS complex was the same for all 
examined breeds except for the Beagle breed, 
where it was shorter. The duration of the QT 
interval was the shortest in Yorkshire Terriers. 
The duration of the T wave was identical for all 
studied breeds. 
Regarding heart rate, we observed that large-
sized dogs have a lower heart rate than small-
sized dogs. 
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