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Reviewer #1 
 

The abstract should be more structured it is written rather casually.  

Thank you very much for your comment. We checked the language and changed it accordingly. Further, 
we structured the abstract, added more detailed information about the study design and added a 
paragraph on the study’s findings. See track changes on page 2, lines 30-51: 

“Background: There is a broad range of known effects of animal contact on human mental and physical 
health. Neurological correlates of human interaction with animals have been sparsely investigated. We 
investigated changes in frontal brain activity in the presence of and during contact with a dog.  

Methods: Twenty-one healthy individuals each participated in six sessions. In three sessions, participants 
had contact with a dog, and in three control sessions they interacted with a plush animal. Each session 
had five two-minute phases with increasing intensity of contact to the dog or plush animal from the first to 
the fourth phase. We measured oxygenated, deoxygenated, and total hemoglobin and oxygen saturation 
of the blood in the frontal lobe/frontopolar area with functional near-infrared spectroscopy (SenSmart 
Model X-100) to assess brain activity.  

Findings: In both conditions, the concentration of oxygenated hemoglobin increased significantly from the 
first to the fourth phase by 2.78 µmol/l (CI = 2.03–3.53, p < .001). Oxygenated hemoglobin concentration 
was 0.80 µmol/l higher in the dog condition compared to in the control condition (CI = 0.27–1.33, p = 
.004). Deoxygenated-hemoglobin concentration, total hemoglobin concentration, and oxygen saturation 
showed similar patterns.  

Conclusion: Prefrontal brain activation in healthy subjects increased with the rise in interaction closeness 
with a dog or a plush animal. Moreover, interaction with a dog stimulated more brain activity compared to 
the control condition, suggesting that interactions with a dog can activate stronger attentional processes 
and elicit more emotional arousal than interacting with a nonliving stimulus.”  

 

There are several areas in the paper where they are also casual in their writing such as this in the 
methods "We opted fNIRS to measure..." It should not come across as a random selection of technology It 
should be a scientifically rational and intentional selection of measurement. 

Thank you for this helpful comment. We changed the term and let the manuscript be checked by a 
professional language proofreader who checked the text with a distinct focus on avoiding casual 
language: 

“We chose fNIRS to measure the response in the prefrontal cortex as it is particularly suited for 
investigating the neuronal correlates of such a complex social situation of human–animal interaction.” 
(See track changes on page 7, lines 176–178) 

To see further adjustments made by the professional language proofreader, you can look at the track 
changes in the text.  
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Line 52 pg. 1 uses the term neurochemicals it should be neurotransmitters 

Thank you very much for your comment and your suggestion. b-endorphin and oxytocin are, as you wrote, 
neuropeptides and neurotransmitters whereas prolactin is a hormone not functioning as a 
neurotransmitter. Therefore, we chose the word neurochemicals as an umbrella term to summarize all 
three. 
 

Methods In the methods section line 99-101 the design is described as following protocol for subjects are 
described as patients with severe disorder of consciousness this needs to be clarified it is very unclear 
what this means. They then go on to describe healthy participants. Please clarify why it is relevant to 
follow a method for people with sever disorder of consciousness. 
We thank you for pointing out this important issue. The way we wrote it was indeed unclear to the reader. 
We changed the locating of this sentence to give it more context and added more information regarding a 
planned second study with patients with severe disorders of consciousness: 
“We planned to compare the results of this study with a study population of patients with severe disorders 
of consciousness in a future trial, so the study design complied with the requirements for measuring a 
group of patients with severe disorders of consciousness.” (See track changes on pages 5, lines 114–117) 

 

The authors need t provide more specific information about the brain regions measured with fNIRS it 
simply states The study staff attached two fNIRS sensors to measure oxygen saturation on the 
participants’ foreheads. They also refer to This corresponded to locations F1, F3, F2 and F4 on the 
frontopolar area what Broca brain regions are these? 

Thank you for your comment. The Broca area is a distinct area corresponding to Brodmann areas 44 and 
45 and we did not measure on Broca’s area. To answer this concern, we added the corresponding 
Brodmann areas for the prefrontal cortex which are number 9, 10, and 46, see page 8, lines 193–195: 

“This corresponded to locations F1, F3, F2, and F4 on the frontopolar area according to the international 
10–20 system and to the Brodmann areas 9, 10, and 46.” 

 

Please spell check the paper carefully in the first paragraph of results it says "planed sessions" it should 
be planned sessions. 

Thank you for finding this spelling error and pointing this out. We changed this and, as stated above, 
checked the manuscript by a professional proofreader: 
“We conducted 119 of the 126 planned sessions (Fig 2).”  (See track changes on page 10, line 231) 

 

An explanation of lateralization is needed so readers can understand why it is important to consider it is 
introduced in section 4.1 without background. 
Thank you very much for your comment and your suggestion. Indeed, it was not introduced nicely so it 
was hard to understand for the readers. Based on your suggestion we changed the order of the text so 
that it is now embedded in the context of findings of other studies to make it clear why lateralization is 
important. See track changes on page 17, lines 372–378:  

“Other studies identified lateralized activation patterns in frontal areas during petting a horse or a cat 
compared to a plush animal [24, 25]. For example, participants exhibited lateralization in the right 
frontopolar cortex while petting a real horse compared to no lateralization while petting a plush horse [24]. 
The authors attributed the lateralized activity to differences in function of the left and right frontal regions. 
We did not test for lateralization in the present study, but visual inspection of our data does not suggest 
lateralization. However, future studies should address the possibility of lateralization.” 
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The hypotheses in the discussion session are clearer than the hypotheses stated in the introduction. 
Please revise them to be clearer currently it is wrotten as 'First, we expected the degree of closeness in 
contact with a 
88 dog or plush animal to be correlated with the amount of stimulation and therefore also with 
89 brain activity. Second, we hypothesized that.." 

We thank you for pointing this out. We adapted the wording of the first hypothesis:  

“We expected, first, that the increase of closeness in contact with a dog or plush animal would correlate 
with an increased amount of stimulation and therefore also with increased brain activity.” (See track 
changes on page 4, lines 95–97) 

 
Perhaps this paper would provide an example of the level of detail needed Bergen-Cico, D., Grant, T. et 
al. (2021). Using fNIRS to Examine Neural Mechanisms of Change Associated with Mindfulness-Based 
Interventions for Stress and Trauma: Results of a Pilot Study for Women. Mindfulness, 12(9), 2295-2310. 
Thank you for your comment and direct our attention to this study. We added a new figure to make extend 
the description of the procedures and make it more accessible for the readers.  
See Figure 1, on page 6, line 155.  

 

 

Reviewer #2 
 

(1) The authors should give more details of how to determine the sample size. In my understanding, if the 
sample size (n=21) is not enough, then the authors should discuss this limitation deeply in the discussion 
section. 

Thank you very much for your comment and your suggestion. Since the follow-up project of this pilot study 
aimed at conducting the same procedure with patients with severe disorders of consciousness, the 
sample size was determined based on feasibility regarding the number of patients with severe disorders of 
consciousness in this hospital as well as the results of a previous study. In this study, we analyzed 
behavioral outcomes from 19 patients with acquired brain injury and found a significant effect of animal-
assisted therapy on positive emotions and social behavior and a piloting trial with the same design where 
we analyzed four participants [1]. 
The power of the current study was adequate as it was possible to find differences between conditions. 
However, since this was a pilot study, we mentioned this fact and the sample size in the limitations 
section:  

“The sample size reflects the pilot character of the study. The results thus must be interpreted carefully.“ 
(See track changes on page20, line 457-459)  

 
(2) There are some factors that may influence the interaction effects, such as the social-emotional 
competence of participants, and the features of dogs’ face (eg. cute VS vicious), among others. The 
authors should discuss a little bit about this points. 
Thank you very much for your comment and your suggestion. Indeed, socio-emotional competencies of 
participants and features of the dogs play a role in the interaction between humans and dogs. However, in 
our study design, these factors cannot influence the results because we compared the participants with 
themselves (within-subject design). But we agree with you that it would be important for future research to 
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investigate more closely what characteristics of the human participants and of the dogs predict different 
reactions within such a human-animal interaction.  

In lines 503–505 on page 22 we pointed out, that future trials should investigate participants with varying 
amount of socio-emotional competences. Based on your suggestion, we also added on page 22 in lines 
496–498:  

“It would be interesting to compare the effects of different animal species or of different features of dogs’ 
appearances and to use different control conditions.” 

 

(3) The authors should discuss deeply the difference of prefrontal brain activity between different contracts 
with dogs. 
Thank you for your comment. We extended the discussion about the effects of the increasing intensity of 
contact and added the following text: (page 16, line 352–360):  

“We found that prefrontal brain activity increased with a rise in the intensity of contact with a dog or a 
plush animal. From watching the animal to feeling it passively to actively petting the animal, the 
interactional closeness increased and, with it the intensity of stimulation as well as the number of senses 
involved. This led to an increase in brain activation. We detected the same pattern in a pilot study with a 
similar study design and comparable forms of contact to an animal [27]. In line with this, another study 
revealed higher frontopolar activity when participants stroked a plush animal or a miniature horse 
compared to just seeing them [24]. Moreover, stroking a cat stimulated higher activation of the inferior 
frontal gyrus compared to just touching a cat [25].” 
 

1. Arnskötter W, Marcar VL, Wolf M, Hund-Georgiadis M, Hediger K. Animal presence modulates 
frontal brain activity of patients in a minimally conscious state: A pilot study. Neuropsychol Rehabil 
2021:1–13. doi:10.1080/09602011.2021.1886119. 

 


