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ABSTRACT:  

The physiological effect that a crying infant has on its caregivers is a well-studied 

phenomenon. An infant’s cries activate fear circuits in the brain, with the involvement of the 

amygdala indicated. The purpose of this study is to determine the physiological effect of a crying 

infant and a whimpering puppy on young adults (20-35 years old) to differentiate any levels of 

response based on gender independent of parental status. The measurements being used to 

quantify physiological arousal are Mean Arterial Pressure, Heart Rate, and Skin Conductance. 

Heart rate was obtained from using electrodes attached to the skin to measure the electrical 

activity of the heart. Mean arterial pressure was measured using OMRON 10 Series + Blood 

Pressure Monitor. Skin conductance was taken using EDA equipment. 13 participants obtained 

were females while 14 were males, allowing for a total of 27 participants. 

Using 14 male participants and 13 female participants, ANOVA comparing males and 

females within each experimental group of neutral, baby, and puppy was run on data. No 

statistically significant data was found using a widely accepted p-value of 0.05.  

 

INTRODUCTION: 
 
 The physiological effects that a baby crying has on its caregivers are evolutionary in 

nature. The infants that were better able to elicit an emotional response from the parents were 

more likely to receive quality care and more likely to survive. Much of the scientific literature 

surrounding the male and female response to infants crying revolve around parental responses. 

However, parent responses to an infant crying may differ from that of non-parents. Seifritz et. al. 

investigated this question with 20 parents and 20 non-parents recruited from the academic 

community. They reported that both male and female parents’ amygdalae showed stronger 

activation in response to infants crying, whereas the same brain structures in non-parents showed 

stronger activation in response to infants laughing (Seifritz et al 2003). An fMRI study 

performed on non- parent males and females contributed further evidence that infant 
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vocalizations activated the amygdala and found that women show response preference to these 

infant noises in comparison to their male counterparts (Sander & Scheich 2007). 

          Elaboration on previous findings surrounding gender differences in amygdala activation 

in response to infants crying can be done by investigating the physiological response of infants’ 

cries on non-parent men and women. In addition, this study aims to deepen the understanding of 

humans’ response to infants crying in general. Human babies require extensive parental care and 

nurturing in comparison to other mammals. This brings up an interesting question: Are human 

physiological responses to crying infants exclusive to human infants? A way to analyze this 

question is to compare humans’ response to human infants crying to humans’ response to a 

distressed non-human baby mammal. 

In our approach to these questions and to study amygdala’s role in responding to 

emotional stimuli, we measured participants’ level of sympathetic arousal to audiovisual stimuli 

of an infant crying or a puppy whimpering. Witnessing either of these stimuli may elicit an 

emotionally challenging situation that will be present within the amygdala. The central amygdala 

(CEA) controls motor and autonomic responses to fear and stress by communicating with nuclei 

in the midbrain and in the hypothalamus (Krabbe et. al, 2017). The hypothalamus triggers 

hormonal cascades that result in the release of cortisol. Cortisol has permissive effects on 

adrenergic receptors in the cardiovascular system thus increasing the effect of epinephrine and 

norepinephrine, both of which are also secreted during the stress response. Elevated levels of 

epinephrine and norepinephrine in addition to the permissive effects of cortisol lead to an 

increase in heart rate (HR) and mean arterial pressure (MAP) and additional sweat (EDA) 

released from the eccrine glands (Widmaier et al., 2015). MAP is often used as a diagnostic tool 

to measure changes in blood pressure (Chang, 2015). A previous study has shown that EDA 
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measures the sympathetic nervous system and is associated with an individual’s emotions, stress, 

cognition, arousal, and even phobias (Schuum 2018). Using EDA along with HR and BP, can 

provide insight on a person’s sympathetic nervous system and as a result an individual’s 

amygdala's response to watching emotionally charged videos such as in the experiment. 

         The purpose of this study is to determine the effect a crying infant and a whimpering 

puppy on young adults (20-35 years old) to differentiate any levels of response based on gender 

independent of parent status. The measurements being used to quantify physiological arousal are 

Mean Arterial Pressure, Heart Rate, and Skin Conductance. These metrics are known to be 

elevated by the sympathetic nervous system and amygdala. Based on preliminary research we 

hypothesize that participants that identify as female will exhibit a larger increase in all three 

physiological measurements in response to a 1-minute video of an infant crying when compared 

to those who identify as male. Furthermore, we predict that participants who identify as a female 

will also have a larger increase in physiological measurements than males in response to a 1-

minute video of a puppy crying; however, we expect intra gender analysis of data to show less 

physiological arousal from the puppy video when compared to the infant video. 

As young adult males and females increasingly work together on teams in their academic 

and professional careers, physiological differences between genders are of increasing interest. By 

studying the different gender responses to the chosen audiovisual stimuli, this study will 

contribute to a better understanding on how gender identity affects behavior in such settings. 

MATERIALS AND METHODS: 
 
Materials 
 

In this experiment, three variables were used to measure the response to emotional 

stimuli. These included heart rate, mean arterial pressure and, skin conductance using 
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ElectroDermal Activity (EDA). Heart rate was obtained from using electrodes attached to the 

skin to measure the electrical activity of the heart. (Model: SS2LB, SN:1208B3551, Biopac 

Systems, Inc. Goleta, CA). Mean arterial pressure was measured using OMRON 10 Series + 

Blood Pressure Monitor (P/N BP791IT , OMRON Corporation Hoffman Estates, IL). Skin 

conductance was taken using EDA equipment (Model: SS2LA, SN:11053671, Biopac Systems, 

Inc. Goleta, CA). Data was recorded through the Biopac Student Lab System (BSL 4.0 software, 

MP36 hardware P/N MP36U-W).  

A video of a baby crying, a video of a puppy whimpering, and a video of a ball bouncing 

across the screen were obtained online and a video collage was created using iMovie software. 

This video collage was downloaded onto a MacBook Pro OS X YOSEMITE computer (Model: 

A1502 , SN: C02MQBN6FH00, Apple Inc., Cupertino, CA). Beats by Dre over the ear wired 

headphones (Model: Beats Solo, SN: V36W6T688K, Apple Inc., Cupertino, CA) were used for 

the participants to hear the audio of each video. The neutral video was created in iMovie using 

the following three videos from youtube: 

Neutral Video of Ball Bouncing: https://www.youtube.com/watch?v=-8sHg6-lS0w 

Baby Crying:  https://www.youtube.com/watch?v=OMaV10b6-CU 

Puppy Whimpering: https://www.youtube.com/watch?v=8PXptSZ8_no 

 
Procedure 

Participants for this experiment were obtained from the Physiology 435 course at the 

University of Wisconsin-Madison as well as peers of the lead researchers. 13 participants 

obtained were females while 14 were males, allowing for a total of 27 participants. Participants 

were given a consent form which they have read and signed after being given time to ask 

questions. After obtaining consent, participants were given a questionnaire which inquired about 
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age, gender identification, major, and caffeine consumption. These questions aim to control for 

confounding variables that could modulate the way participants react to the audiovisual stimuli. 

Gender was asked because we will analyze data by differentiating between gender groups. 

Participants were also asked whether they are or have ever been pregnant. Since our experiment 

involves a crying baby, participants’ previous pregnancy status was important to know so that 

the participant does not experience trauma while completing the experiment. Due to this, 

participants who reveal that they have been pregnant before were evaluated normally but 

excluded from the study as it may introduce confounding variables.  

Participants were then seated and connected to each device. Electrodes measuring 

electrical activity of the heart, electrocardiogram (ECG), were attached to the participants with 

the red wire connected to the wrist of their left arm, the white wire connected to the wrist of their 

right arm, and the black wire connected to the medial side of their left ankle.  The blood pressure 

cuff, which operated automatically, was fitted to the participants’ upper left arm. The EDA 

equipment was then attached to the index and middle fingers on their right hand. EDA measures 

the sweat gland activity, or galvanic skin response, of a subject. Sweating is controlled by the 

sympathetic nervous system and signs of sweating is an indication of physiological arousal. 

Increased measurements of EDA indicate an increased electrical resistance of the skin. This 

allows current to pass, resulting in EDA being measured in milliSiemens. The electrodes for HR 

were attached to channel one on the MP36 Biopac Systems while the EDA was connected to 

channel two. While setting up graph recording on Biopac Software, a calculation channel for 

measuring heart rate from the ECG of the participants was acquired in channel three. 

A sample study design is shown in Figure 1, and the experiment was conducted in a dark 

room while participants focused on the video being displayed. Participants’ heart rate, blood 
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pressure, and skin conductance were measured at rest for 30 seconds before starting the video. 

The participants then began to watch the timed video montage. The first video in the montage, 

designed to be a neutral video segment, showed a blue ball bouncing across a black screen for 40 

seconds. Blood pressure was taken 10 seconds into the neutral video segment, while HR and 

EDA were recorded throughout the 40 second neutral video. The next video segment was one of 

the experimental videos of either the baby crying or the puppy whimpering for 1 minute. The 

order of the baby and dog videos were randomized for each participant, using a coin toss 

performed by the same lead researcher with heads being “baby-video” first and tails being 

“puppy-video” first. This was used to decrease the probability that one video elicits primed 

response during the other video. Blood pressure was taken 30 seconds into each experimental 

video, while HR and EDA were measured again during the full 1 minute of the video. In between 

the experimental video segments, participants watched a 40 second neutral video segment to 

bring them back to baseline. Physiological measurements were paused during this neutral video 

segment. After the second neutral video, the second experimental video segment (opposite of the 

first one played) began. BP was taken 30 seconds into the video, while HR and EDA were 

measured for the full 1 minute of the video. After both videos have been played, there was a 7 

second ending segment thanking them for their participation. After taking systolic blood pressure 

(SBP) and diastolic blood pressure (DBP) measurements, mean arterial pressure (MAP) was 

calculated for each participant. Mean arterial pressure is the average pressure in a person’s 

arteries during one cardiac cycle and can be calculated using the following formula: 𝑀𝐴𝑃 =

%&'()&'
3

+ 𝐷𝐵𝑃. Mean arterial pressure is a weighted average between systolic blood pressure 

and diastolic blood pressure. However, since more time is spent in the diastolic blood pressure, it 

is weighted more than the systolic blood pressure; because of this, the difference between 
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systolic and diastolic pressure is divided by three. This allowed for a determination of a 

participant’s average blood pressure during each of the video segments which helped to identify 

whether a trend occurred. Mean values of HR and EDA were calculated from the Biopac 

software during specified durations of the videos and were recorded in Google Sheets. 

 

Figures 

 
Figure 1. Red arrows (pointing up) indicate where blood pressure was taken during each segment. Green 
arrows (bottom arrows pointing to the right) indicate continuous measurement of heart rate and skin 
conductance using biopac materials, ensuring stop/start in between each video to aid in analysing data. 
The dog whimpering and baby crying videos were randomly assigned to be video segment A or B for 
each participant using a coin toss to decrease the probability of one video creating a primed response 
during the other video. 
 

Positive Control 

Three of the principal investigators were used as the subjects for measuring physiological 

responses as positive controls. The electrodes, skin conductance test, and blood pressure cuff was 

fitted to the three principal investigators and control measurements were recorded at rest. All of 

the equipment was then removed and each member completed 20 jumping jacks. 20 was the 
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chosen value of jumping jacks because according to Aly et al. ten jumping jacks elicited a 

response in their positive control measurements, therefore, it was likely that 20 would also elicit 

a response (2017). Immediately after the jumping jacks were performed, each device was 

connected to the researcher and measurements of heart rate, skin conductance, and blood 

pressure were recorded. Table 1 represents the data collected from each researcher before and 

after exercise.  

Table 1. Preliminary positive control results of lead researchers measured before and after doing 20 
jumping jacks. 

 Average EDA over 
30 seconds 
(milliSiemens)  

Average heart rate 
over 30 seconds 
(bpm) 

MAP calculated from 
blood pressure 
measurements.  

Before Exercise    

Nitin Kanneganti 13.77 64.56 91.67 

Dani Schmidt 4.88 107.28 77.00 

Nishat Hossain 8.59 89.20 94.67 

Post Exercise    

Nitin Kanneganti 16.38 69.99 96.67 

Dani Schmidt 6.45 89.07 84.00 

Nishat Hossain 8.39 96.67 96.33 

 

Negative Control 

Baseline measurements of heart rate (HR), blood pressure (BP), and skin conductance 

(EDA) were taken 30 seconds at rest before starting the video. Then mean measurements of HR 

and EDA was recorded over the 40 second interval of the first neutral video segment. BP was 

taken 10 seconds into first neutral video segment. Mean arterial pressure (MAP) was calculated 

after BP measurements were taken using the previously stated formula.  
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Data Analysis 

 Each participant’s baseline and physiological response measurements were organized and 

analyzed in Google Sheets, as were the results from the survey. In Google Sheets, the name, 

gender, age, if participant was pregnant/childbearing, if participants have pets, order of video 

segments, baseline, and experimental measurements of HR, EDA, and BP were recorded next to 

each participant's name. MAP was also recorded next to the participant’s name. This was done 

by inputting the MAP formula directly onto Google Sheets, allowing the program to do the 

calculation for us. For each of the three measured physiological measurements percent 

differences between the baseline measurements (B) and those from the responses to the videos 

(E) were calculated using the formula -(&
&	

*100. The ANOVA test then was used to determine 

statistical significance between the percent differences among the following groups: males, 

females, baby crying physiological changes, and dog whimpering physiological changes. 

ANOVA helps compare across multiple different categories, thus allows for us to see gender 

differences as well as the measured physiological responses from the baby video versus the 

responses from the puppy video. Furthermore, the p-value <0.05 was used to determine statistical 

significance when comparing the groups. A significant difference in inter-gender analysis within 

each variable (infant or puppy) would imply a different physiological response between males 

and females to each video segment. This significant difference could show how each gender 

varies in their responses to the human infant crying and the puppy whimpering.  
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RESULTS: 

 
Figure 2. Data collection from Biopac Software measuring electrodermal activity (EDA), heart rate 
(HR) derived from electrocardiogram (ECG) readings, and time point of BP measurement on a 
sample video segment. Channel 1 on the top measured EDA in millisiemens. Channel 2, middle 
measured ECG in millivolts. Channel 3 calculated HR in beats per minute from ECG readings real time. 
For each segment EDA, HR, and BP measurements were recorded. EDA and HR (calculated from ECG 
readings) were averaged over a 30 second interval, while BP was measured at indicated time points 
previously mentioned in methods shown as a pink line in this sample segment.  

 

Video Segment 

EDA 

ECG 

HR 

 

30 s. 

 

BP 
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To analyze the difference in physiological responses between males and females to 

emotionally charged videos, Biopac Software and tools were used to record and collect data as 

shown in Figure 2 for each volunteer participant. In Figure 2 only one video segment was shown. 

However, the data recordings were stopped then started when a transition between control and 

experimental segments occurred. On a full Biopac data display, black dashed line separated the 

different segments where Biopac recorded data. From left to right, the segments were Baseline, 

Neutral Video,Video Segment 1, and Video Segment 2. Video Segment 1 and 2 were varied by 

random chance of either a baby toddler crying or a puppy whimpering. This produced a 

continuous recording of data that was analyzed further. 

 

Figure 3. Box and whisker plot comparing percent difference of each physiological responses 
during each video segment. Data of each participant for each physiological measured was obtained 
during each video segments. Data in blue represents the measurements obtained during neutral segment 
while data in red shows the measurements taken during the baby segment. Data in green displays the 
measurements taken during the puppy segment. 27 total participants were used to collect EDA, HR, and 
MAP readings comparing each one to their respective baseline through percent difference. Percent 
difference was calculated using formula previously mentioned in methods. Tukey outliers for each data 
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set are represented by blue circles for neutral segment, red squares for baby video, and green triangles for 
puppy video. Graph and error was calculated using graphing software Prism. 
 
 EDA, HR, and MAP measurements for each participant was taken during each video 

segment and data was displayed in a box and whisker plot as shown in Figure 3. There was a 

total of 27 participants for each video segment. ANOVA test was used to determine if there were 

any statistical differences comparing the physiological responses during the neutral, baby, and 

puppy video among the participants. No statistical differences were found using a p-value<0.05. 

Tukey outliers were found using the Tukey Method. The Tukey Method imposed an upper and 

lower limit, where if any data points fall outside the designated range, they were shown as 

outliers. However, no outliers were eliminated in data analysis as to avoid introducing bias. 

Further intergender analysis was conducted to determine if physiological responses differed 

among males and females.  

  

 
 
Figure 4. Box and whisker plot involving the percent difference of average EDA measurements over 
30 seconds of Neutral video segment, Baby video segment, and Puppy video segment all being 
compared to Baseline EDA measurements’ of the participant. Data from males was outlined in blue, 
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while data of females was outlined in red. Tukey outliers within the respective groups were displayed as a 
solid colored blue circle (male) and red square (female). 14 male participants and 13 female participants 
were used to collect EDA readings for each of the video segments comparing each one to their respective 
baseline through percent difference. Percent difference was calculated using formula previously 
mentioned in methods. Graph and error was calculated using graphing software Prism.  
 
Table 2. Mean and difference of means between males and females of % difference EDA from 
baseline EDA for each experimental video. The table displays both the sample size for each video 
segment as well as the mean of the % difference of EDA between each experimental segment compared 
to baseline. The difference of the means were then recorded as well as statistics were carried out.  

 
Video 
Segments 

Male Female Difference 
between 
genders 
(μM-μF) 

Standard 
Error of 
difference 
(SE) Sample 

size (N) 
Mean of % 
difference 
(μM) 

Sample 
size (N) 

Mean of % 
difference 
(μF) 

Neutral 14 0.051 13 0.548 -0.497 2.739 

Baby 14 0.753 13 2.015 -1.262 3.037 

Puppy 14 -2.343 13 2.725 -5.068 3.631 
 
 Mean EDA over a 30 second duration within each experimental segment as well as 

baseline was recorded for each participant and organized using Google Sheets. Percent 

difference between each experimental video and baseline measurements was also calculated in 

sheets using previously mentioned formula in methods. For each male participant and female 

participant data was graphed in a box and whisker plot as shown in Figure 4. Tukey outliers were 

calculated and noted also in the figure showing inconsistencies in EDA data measurements. 

Using 14 male participants and 13 female participants, ANOVA comparing males and females 

within each experimental group of neutral, baby, and puppy was run on data. No statistically 

significant data was found using a widely accepted p-value of 0.05. To verify, T-test was used to 

compare difference between genders within each experimental group as displayed in Table 2. 

The p-values for the neutral, baby, and puppy video were 0.857, 0.681, and 0.175 respectively. 

Again, no statistical significance was found using a p-value of 0.05. Note, Tukey outliers were 



 
14 

 

not removed from data set when conducting statistical analysis so as to not introduce any bias of 

choosing select data points.  

 
 
Figure 5. Box and whisker plot involving the percent difference of average HR measurements over 
30 seconds of Neutral video segment, Baby video segment, and Puppy video segment all being 
compared to Baseline HR measurements’ of the participant. Data from males was outlined in blue, 
while data of females was outlined in red. Tukey outliers within the respective groups were displayed as a 
solid colored blue circle (male) and red square (female). 14 male participants and 13 female participants 
were used to collect HR readings for each of the video segments comparing each one to their respective 
baseline through percent difference. Percent difference was calculated using formula previously 
mentioned in methods. Graph and error was calculated using graphing software Prism. 
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Table 3. Mean and difference of means between males and females of % difference HR from 
baseline HR for each experimental video. The table displays both the sample size for each video 
segment as well as the mean of the % difference of HR between each experimental segment compared to 
baseline. The difference of the means was then recorded as well as statistics were carried out. 

Video 
Segments 

Male Female Difference 
between 
genders 
(μM-μF) 

Standard 
Error of 
difference 
(SE) Sample 

size (N) 
Mean of % 
difference 
(μM) 

Sample 
size (N) 

Mean of % 
difference 
(μF) 

Neutral 14 6.565 13 -0.157 6.721 4.247 

Baby 14 2.706 13 -0.126 2.831 3.834 

Puppy 14 0.551 13 1.831 -1.280 4.525 
 

Similar to EDA, HR over a 30 second duration within each experimental segment as well 

as baseline was recorded for each participant and organized using Google Sheets. Percent 

difference between each experimental video and baseline measurements was also calculated in 

sheets using previously mentioned formula in methods. For each male participant and female 

participant data was graphed in a box and whisker plot as shown in Figure 5. Tukey outliers were 

calculated and noted also in the figure showing inconsistencies in HR data measurements. Using 

14 male participants and 13 female participants, ANOVA comparing males and females within 

each experimental group of neutral, baby, and puppy was run on data. No statistically significant 

data was found using a widely accepted p-value of 0.05. To verify, T-test was used to compare 

difference between genders within each experimental group as displayed in Table 3. The p-

values for the neutral, baby, and puppy video were 0.126, 0.467, and 0.780 respectively. Again, 

no statistical significance was found using a p-value of 0.05. Note, Tukey outliers were not 

removed from data set when conducting statistical analysis so as to not introduce any bias of 

choosing select data points.  
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Figure 6. Box and whisker plot involving the percent difference of MAP measured during Neutral 
video segment, Baby video segment, and Puppy video segment all being compared to Baseline MAP 
measurements’ of the participant. Data from males was outlined in blue, while data of females was 
outlined in red. Tukey outliers within the respective groups were displayed as a solid colored blue circle 
(male) and red square (female). 14 male participants and 13 female participants were used to collect MAP 
readings for each of the video segments comparing each one to their respective baseline using percent 
differences. Percent difference was calculated using formula previously mentioned in methods. MAP was 
calculated by formula found in methods using systolic and diastolic blood pressure readings. Graph and 
error was calculated using graphing software Prism. 
 
Table 4. Mean and difference of means between males and females of % difference MAP from 
baseline MAP for each experimental video. The table displays both the sample size for each video 
segment as well as the mean of the % difference of MAP between each experimental segment compared 
to baseline. The difference of the means were then recorded as well as statistics were carried out. Note, 
sample size was reduced in certain experimental groups as blood pressure recordings were unattainable 
with certain participants.  

Video 
Segments 

Male Female Difference 
between 
genders 
(μM-μF) 

Standard 
Error of 
difference 
(SE) Sample 

size (N) 
Mean of % 
difference 
(μM) 

Sample 
size (N) 

Mean of % 
difference 
(μF) 

Neutral 14 0.211 13 -1.897 2.108 1.643 

Baby 12 -2.160 12 -2.786 0.624 2.112 

Puppy 11 -4.386 11 -3.173 -1.213 2.203 
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To record MAP for each participant, BP was recorded once during each experimental 

segment as well as baseline and was organized in Google Sheets. MAP was calculated using 

previously mentioned formula then percent differences between each experimental video and 

baseline measurements were derived. For each male participant and female participant data was 

graphed in a box and whisker plot as shown in Figure 6. Tukey outliers were calculated and 

noted also in the figure showing inconsistencies in MAP data measurements. ANOVA 

comparing males and females within each experimental group of neutral, baby, and puppy was 

conducted on data. No statistically significant data was found using a widely accepted p-value of 

0.05. To verify, T-test was used to compare difference between genders within each 

experimental group as displayed in Table 4. The p-values for the neutral, baby, and puppy video 

were 0.211, 0.769, and 0.588 respectively. Again, no statistical significance was found using a p-

value of 0.05. Note, Tukey outliers were not removed from data set when conducting statistical 

analysis so as to not introduce any bias of choosing select data points. Additionally, the sample 

size within each experimental group differed as a result of unattained BP readings during the 

course of data collection.  

DISCUSSION: 
 

This study examined the physiological responses that men and women show to 

emotionally charged audiovisual stimuli of a baby crying and a puppy whimpering. Further 

analysis of our experiment showed no significant statistical difference between genders for both 

the stimuli of the baby crying or the puppy whimpering. P values for each of the three parameters 

measured were greater than 0.05, which was the value used to determine significance. Due to 

this, we are unable to accept our hypothesis for heart rate, mean arterial pressure, or EDA.  
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This lack of statistical differences between gender groups could have been influenced by 

a variety of factors. One possibility is that there is little to no inherent differences between men 

and women in their response to emotionally charged audiovisual stimuli. Another possibility is 

that there may be a difference between genders’ responses to the audiovisual stimuli, however, 

experimental error by the researchers or lack of precision in physiological tools used made it 

difficult to detect these possible differences. Third, there were outliers in the data that were not 

removed so as not to introduce bias into our results. These outliers could have skewed the data 

and affected the statistical significance of our results. The sample size of our experiment also 

needs to be considered. The duration of this study limited us to 27 participants for EDA and heart 

rate, while the sample size for blood pressure varied due to technological error.  

 The post experiment survey that we administered to our participants showed some 

possible confounding variables. Some participants indicated that they had caffeine in the past 

two hours while others had not. Given caffeine’s effect on physiological arousal this introduces a 

powerful confounding variable as this may have had an effect on their results. In addition, some 

participants answered yes to having a pet dog and some participants indicated that their dog 

recently pass away. Both of these factors could have yielded additional emotional responses that 

would impact the skin conductance, heart rate, and mean arterial pressure of the participants.  

 Sources of error in this experiment include problems with measuring equipment and 

errors in technique. One issue that arose during the experiment was due to lack of precision of 

the biopac measuring equipment, especially for heart rate. The heart rate of each participant was 

calculated from the channel measuring the electrocardiogram on the biopac. This calculated heart 

rate showed high fluctuation from second to second, which lead us to hypothesize that there 

could be a lack of precision with this measuring tool. In addition, upon reaching the halfway 
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point in data collection, it came to our attention that we had been incorrectly placing the 

grounding electrode for ECG measurement on the inside of the left ankle instead of the right 

ankle as biopac indicates. Although this should have little impact on the ECG measurement due 

to the fact that the incorrectly placed electrode was the grounding electrode, any deviation from 

biopac methods could introduce a source of error. Another source of error in this experiment was 

that some participants had missing BP measurements. Since our experiment required 

uninterrupted measurements, it was not possible to recover a BP reading once an error had 

occurred with the equipment. This lead to some participants to have missing BP measurements, 

thus resulting in a lower n.  

 If this experiment were to be replicated, there are a few changes that could improve the 

validity of the results. One improvement could be having separate videos for each experimental 

and neutral stimulus which would allow for more accurate measurements. This would be 

especially useful for the BP measurement since the researchers could retake the measurement 

before starting the next video segment without compromising the integrity of experimental 

stimuli of an error. In addition, the electrodes for the ECG measurements should be placed on a 

more muscular section of the participants’ wrists and ankles. This would allow more interstitial 

fluid and conductivity for more accurate measurements. Increasing the sample size would also be 

necessary for increasing the power and reproducibility of the study (Stockwell, 2002). Increasing 

the statistical power of the study would enable us to observe the effects of the stimuli in a more 

clear and concise manner. The audio-visual stimuli should also be more emotionally charged and 

longer in duration. Increasing the duration of the videos would allow the researchers to measure 

a fuller effect of stimuli since there would be more opportunity for the physiological response to 

occur. It takes time for the brain to interpret the stimuli and produce a response via the 
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autonomic nervous system, therefore, if the videos are too short, the physiological response may 

be incomplete. The neutral stimuli should also be longer to decrease confounding variables 

between the first and second experimental videos. There may be a difference in the amount of 

time it takes males and females to return to baseline. An endocrine study found that female sex 

hormones could lead to a delay in cortisol negative feedback, thus leading to a more sustained 

stress response (Young and Altemus 2004).  More highly emotionally charged videos should 

elicit stronger physiological responses and the stronger physiological response would be easier to 

measure and compare to the neutral stimuli. 

 Future research should focus on the impact of gender and of human vs. non-human 

babies on the physiological response of non-parent participants separately to reduce confounding 

variables. In addition, blood tests and brain imaging tests would be helpful to understand the 

physiology. Future studies should also compare those who are parents to non-parental figures or 

inquire about a participant’s experience with children and/or animals to a deeper extent. This 

may include asking whether or not the participant likes children or animals and finding out how 

long they have interacted with each variable. Overall, our study found no statistical significance 

in the physiological responses between males and females in response to an infant crying or a 

puppy whimpering. However, this research may be useful when studying physiological 

differences between genders.  

 

 

 

 

 



 
21 

 

Bibliography 

Aly B., Everston F., Omoba O., Schaller R., and Terlap E. (2017). Effects of Auditory Stimuli on 
Blood Pressure, Respiration Rate, and Heart Rate Changes While Watching a 
Suspenseful Video. Journal of Advanced Student Science, Spring 2017, 01. 

 
Hsu, Chang, Liu, Lau, Yu, Hsieh, . . . Chen. (2015). Mean arterial pressure is better at predicting 

future metabolic syndrome in the normotensive elderly: A prospective cohort study in 
Taiwan. Preventive Medicine, 72, 76-82. 

 
Sabine Krabbe, Jan Gründemann, Andreas Lüthi (2017). Amygdala Inhibitory Circuits Regulate 

Associative Fear Conditioning. Biological Psychiatry.  
 
Sander, K., Frome, Y., & Scheich, H. (2007). FMRI activations of amygdala, cingulate cortex, 

and auditory cortex by infant laughing and crying. Human Brain Mapping., 28(10), 1007-
1022. 

 
Schumm, J., Bächlin, M., Setz, C., Arnrich, B., Roggen, D., & Tröster, G. (2008). Effect of 

movements on the electrodermal response after a startle event. Methods of Information in 
Medicine = Methodik Der Information in Der Medizin., 47(3), 186-191. 

 
Seifritz, E., Esposito, F., Neuhoff, J., Lüthi, A., Mustovic, H., Dammann, G., . . . Di Salle, F. 

(2003). Differential sex-independent amygdala response to infant crying and laughing in 
parents versus nonparents. Biological Psychiatry., 54(12), 1367-1375. 

 
Stockwell, David RB, and A. Townsend Peterson. "Effects of sample size on accuracy of species    

distribution models." Ecological modelling 148.1 (2002): 1-13. 
 
Uhart, M., Chong, R. Y., Oswald, L., Lin, P. I., & Wand, G. S. (2006). Gender differences in 

hypothalamic–pituitary–adrenal (HPA) axis reactivity. Psychoneuroendocrinology, 31(5), 
642-652. 

 
Widmaier, Eric, Hershel Raff, and Kevin Strang. "The Endocrine System." Vander's Human 
Physiology. 14th ed. N.p.: McGraw-Hill Education, 2015. 317-357. Print. 
 
Young, E., & Altemus, M. (2004.). Puberty, ovarian steroids, and stress. Annals of the New York 
Academy of Sciences., 1021, 124-133. 
 
https://www.youtube.com/watch?v=-8sHg6-lS0w 
https://www.youtube.com/watch?v=OMaV10b6-CU 
https://www.youtube.com/watch?v=8PXptSZ8_no 
 


