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Introduction

Dogs accompanied humans for more than 30,000 years [1,2] 
and are often no longer used in their original functions nowadays, 
but live as companion dogs in families, at least in countries of 
the western societies [3]. In such a close contact between dogs 
and humans’ undesirable behaviours pose a lot of problems. 
Neutering is often used as the method of choice, whether to 
prevent dogs from reproduction, to reduce all behaviours 
associated with reproduction, to prevent diseases or to alter 
undesirable behaviours, without taking the impact on behaviour 
into consideration. 

Material and Methods

34 dogs were divided into groups of four dogs with two 
neutered and two intact female dogs per group. Each group was 
filmed in four sessions spread over 18 to 42 days. The owners 
simultaneously let the dogs run. Each dog was filmed for five 
minutes, the order being randomly chosen. At each following 
meeting the order of filming the dogs was changed, so that every 
dog was recorded once in every position. A total of nine groups 
with 16 intact and 18 neutered dogs was observed. The analysed 
behaviours were taken from an ethogram of the gray wolf by 
Goodmann and Klinghammer [4] which was modified by Ivonne 
Spitzley and Nicole Elsing and has not yet been fully published. 
The behaviours were recorded as sent or received by the focal  

 
animal. Moreover, the behaviour patterns where recorded either 
as events or as states. For events only, frequencies were counted 
and for the latter the durations of the behaviour in seconds were 
analysed. Play behaviour was recorded as a state as well.

For statistical evaluation the software R was used. First the 
age was compared between neutered and intact female dogs 
using Mann-Whitney-U-Test. Behavioural data obtained were 
considered as being independent and compared pair wise, so that 
for each behaviour a comparison between intact and neutered 
female dogs was drawn. Data recorded as states were evaluated 
using the randomization test for two independent samples. The 
behaviours recorded as an event were analysed for significant 
differences using Mann-Whitney-U-Test. All data were analysed 
two-tailed. The significance level was set to α=0.05%.

Results

First the age of the intact and neutered female dogs was 
compared, and significant differences were found (Mann-Whitney-
U-Test: W = 68; p = 0.008). Therefore all dogs younger than 1.5 
years and groups consisting of less than 3 dogs were excluded 
from the analysis, through which 18 female dogs (8 intact and 10 
neutered) could be analysed. After correcting for age neutered 
and intact female dogs were comparable in means of age (Mann-
Whitney-U-Test: W. = 27.5; p = 0.396). The videos were analysed 

Journal of

Dairy & Veterinary Sciences
ISSN: 2573-2196

Abstract

Dogs accompanied humans for a long time. When living in close contact with humans’ undesirable behaviours of the dog can cause a lot of 
problems. Nowadays neutering is often used as the method of choice to alter this behaviour. Using video analyses 18 female dogs were compared 
about their social, individual and play behaviour. Significant differences were found with neutered female dogs yawning and intact dogs imposing 
more often. For more meaningful results a larger sample size will be needed.

Keywords: Neutering; Female Dogs; Social Behaviour; Video Analysis

http://dx.doi.org/10.19080/JDVS.2018.08.555739
http://juniperpublishers.com
https://juniperpublishers.com/jdvs/


How to cite this article: Kristin P L M a, Carina A K, MSc, Udo G, Priv D D h. Comparison of the Social and Individual Behaviour of Intact and Neutered 
Female Domestic Dogs (Canis Lupus Familiaris) Using Video Analyses. Dairy and Vet Sci J. 2018; 8(3): 555739. DOI: 10.19080/JDVS.2018.08.555739.

002

Journal of Dairy & Veterinary Sciences

using an ethogram consisting of 34 behavioural patterns of which 
32 were shown during the filming. The analysis of the patterns 
evaluated as states was divided into behaviour patterns sent by the 
focal animal, the patterns received and individual behaviour. Most 
significant differences found when analysing all 32 female dogs 

disappeared after correcting for age. Then, a significant difference 
was found with intact females imposing more often than neutered 
ones and neutered ones yawning more often. Neutered female 
dogs tend to raise their leg more often when urinating and tent to 
send more behaviours in total (Table 1).

Table 1: Analyzed behaviors and statistical results depending on the test used.

Events
Mann-Whitney-U-Test

W p-value

Bark 32.5 0.447

Yawn 19.5 0.037 *

Shake 31.5 0.414

Individual behaviour
Randomization test

F p-value

Looking Around 0.894 0.358

Walking Around 0.267 0.612

Squat Urinate 0.372 0.551

Raised Leg Urination 3.084 0.098

Ears Pricked Sideways 0.355 0.559

Received Behaviour
Randomization test

F p-value

Sniffing of Anal Region 1.224 0.285

Avoid 0 0.991

Molest 0.715 0.41

Nosing 0.924 0.351

Mounting 1.27 0.276

Threat 1.141 0.301

Follow 1.815 0.197

Sniff Genitals 0.015 0.903

Ignore 0.021 0.888

Sniff Inguinal Region 0.079 0.783

Inguinal Presentation 0.531 0.477

T-Formation 0.554 0.467

Shelter 0.891 0.359

Sent Behaviour
Randomization Test

F p-value

Avert Gaze 0.015 0.903

Sniffing of Anal Region 1.185 0.298

Huddle 1.27 0.276

Avoid 0.047 0.831

Molest 2.409 0.14

Nosing 1.855 0.192

Threat 0.415 0.529

Follow 0.001 0.973

Sniff Genitals 0.004 0.948

Ignore 0.004 0.952

Impose 7.79 0.013 *

Sniff Inguinal Region 0.686 0.42

T-Formation 2.868 0.11
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Shelter 1.205 0.289

Playing behaviour 0 0.99

Total
Randomization test

F p-value

Received 1.453 0.246

Sent 3.598 0.076 t

Individual 1.046 0.322

Discussion

The age of the female dogs differed significantly with neutered 
females having a higher median age than intact ones. Several 
studies have shown that behaviour changes with age [5-8]. 
Therefore, the results were not meaningful when dealing with 
such an important topic. After correcting for age neutered and 
intact female dogs were comparable in means of age. The lack of 
significant differences after correcting for age can be due to the 
small sample size or the sample. All female dogs were selected 
in different dog schools. Often owners visiting a dog school 
put much effort on socialising and training their dogs and dogs 
visiting courses in a dog school regularly, independent of their 
reproductive status, could show equal social skills, since early 
socialisation plays a great role for the behaviour of adult dogs [9]. 
Therefore, more information about the dogs, their environment 
and upbringing should be considered.

Imposing is a pattern of high status and is sent more often by 
intact females than by neutered ones. Neutered dogs were more 
anxious and less confident than intact ones when in contact with 
other dogs [10-12]. Due to the increased anxiety in neutered dogs, 
it seems possible that they are more often dominated by intact 
females because of their insecurity. To prove this a greater sample 
size is needed. In a previous study conducted by Kaufmann the 
effects of neutering on 33 male dogs were analysed. As here, intact 
dogs were found to be more self-confident and showing more 
frequently confident or assertive behaviours, respectively [13].

Conclusion

The small sample size used here did not show any differences 
in the behaviour of neutered and intact female dogs, but 
previous studies have shown tremendous effects of neutering 
on behaviour and health. Nevertheless, the consequences and 
benefits of neutering must be weighed, while taking health-wise 
and behavioural aspects into account. In a follow up study more, 
dogs will be analysed and more information about the dogs will 
be regarded.

Acknowledgement

We would like to thank all the dog owners, who participated in 
this study, and all the members of our mammalian behavior study 
group for advices and ideas.

References
1.	 Ovodov ND, Crockford SJ, Kuzmin YV, Higham TF, Hodgins GW, et al. 

(2011) A 33,000-year-old incipient dog from the Altai Mountains of 
Siberia: evidence of the earliest domestication disrupted by the Last 
Glacial Maximum. PLoS One 6(7): e22821.

2.	 Germonpré M, Sablin MV, Stevens RE, Hedges RE, Hofreiter M, et al. 
(2009) Fossil dogs and wolves from Palaeolithic sites in Belgium, the 
Ukraine and Russia: osteometry, ancient DNA and stable isotopes. J 
Archaeol Sci 36(2): 473-490.

3.	 Turcsán B, Kubinyi E, Miklósi Á (2011) Trainability and boldness 
traits differ between dog breed clusters based on conventional breed 
categories and genetic relatedness. Appl Anim Behav Sci 132(1-2): 61-
70.

4.	 Goodman M, Klinghammer E (2002) An ethogram of the wolf (Canis 
lupus), Battle Ground, Indiana, USA.

5.	 Kubinyi E, Turcsán B, Miklósi Á (2009) Dog and owner demographic 
characteristics and dog personality trait associations. Behav Process 
81(3): 392-401.

6.	 Bennett PC, Rohlf VI (2007) Owner-companion dog interactions: 
Relationships between demographic variables, potentially problematic 
behaviours, training engagement and shared activities. Appl Anim 
Behav Sci 102(1-2): 65-84. 

7.	 Hsu Y, Serpell JA (2003) Development and validation of a questionnaire 
for measuring behaviour and temperament traits in pet dogs. J Am Vet 
Med A 223(9): 1293-1300.

8.	 Casey RA, Loftus B, Bolster C, Richards GJ, Blackwell EJ (2014) Human 
directed aggression in domestic dogs (Canis familiaris): Occurrence in 
different contexts and risk factors. Appl Anim Behav Sci 152: 52-63.

9.	 Howell TJ, King T, Bennett PC (2015) Puppy parties and beyond: the 
role of early age socialization practices on adult dog behaviour. Vet Med 
(Auckl) 6: 143-153.

10.	Farhoody P, Zink MC (2010) Behavioral and physical effects of spaying 
and neutering domestic dogs (Canis familiaris). Unpublished summary 
of a master’s thesis, Hunter College, New York, USA.

11.	Berg IA (1944) Development of behaviour: the micturition pattern in 
the dog. J Exp Psychol 34(5): 343.

12.	Zink MC, Farhoody P, Elser SE, Ruffini LD, Gibbons TA, et al. (2014) 
Evaluation of the risk and age of onset of cancer and behavioral 
disorders in gonadectomized Vizslas. J Am Vet Med A 244(3): 309-319.

13.	Kaufmann CA, Forndran S, Stauber C, Woerner K, Gansloßer U (2017) 
The social behaviour of neutered male dogs compared to intact dogs 
(Canis Lupus Familiaris): Video analyses, questionnaires and case 
studies. Open J Vet Med 2: 22-37.

http://dx.doi.org/10.19080/JDVS.2018.08.555739
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0022821
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0022821
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0022821
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0022821
https://www.sciencedirect.com/science/article/pii/S0305440308002380
https://www.sciencedirect.com/science/article/pii/S0305440308002380
https://www.sciencedirect.com/science/article/pii/S0305440308002380
https://www.sciencedirect.com/science/article/pii/S0305440308002380
https://www.sciencedirect.com/science/article/abs/pii/S0168159111000864
https://www.sciencedirect.com/science/article/abs/pii/S0168159111000864
https://www.sciencedirect.com/science/article/abs/pii/S0168159111000864
https://www.sciencedirect.com/science/article/abs/pii/S0168159111000864
https://www.sciencedirect.com/science/article/abs/pii/S0376635709001065
https://www.sciencedirect.com/science/article/abs/pii/S0376635709001065
https://www.sciencedirect.com/science/article/abs/pii/S0376635709001065
https://www.sciencedirect.com/science/article/pii/S0168159106000736
https://www.sciencedirect.com/science/article/pii/S0168159106000736
https://www.sciencedirect.com/science/article/pii/S0168159106000736
https://www.sciencedirect.com/science/article/pii/S0168159106000736
https://www.ncbi.nlm.nih.gov/pubmed/14621216
https://www.ncbi.nlm.nih.gov/pubmed/14621216
https://www.ncbi.nlm.nih.gov/pubmed/14621216
https://www.sciencedirect.com/science/article/abs/pii/S016815911300292X
https://www.sciencedirect.com/science/article/abs/pii/S016815911300292X
https://www.sciencedirect.com/science/article/abs/pii/S016815911300292X


How to cite this article: Kristin P L M a, Carina A K, MSc, Udo G, Priv D D h. Comparison of the Social and Individual Behaviour of Intact and Neutered 
Female Domestic Dogs (Canis Lupus Familiaris) Using Video Analyses. Dairy and Vet Sci J. 2018; 8(3): 555739. DOI: 10.19080/JDVS.2018.08.555739.

004

Journal of Dairy & Veterinary Sciences

Your next submission with Juniper Publishers    
      will reach you the below assets

•	 Quality Editorial service

•	 Swift Peer Review

•	 Reprints availability

•	 E-prints Service

•	 Manuscript Podcast for convenient understanding

•	 Global attainment for your research

•	 Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 

•	 Unceasing customer service

                Track the below URL for one-step submission 
     https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/JDVS.2018.08.555739

http://dx.doi.org/10.19080/JDVS.2018.08.555739
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/JDVS.2018.08.555739

	Comparison of the Social and Individual  Behaviour of Intact and Neutered Female  Domestic Dogs (Can
	Abstract
	Keywords
	Introduction
	Material and Methods
	Results
	Conclusion
	Acknowledgement
	References
	Table 1

