Faintly written slates:  Shot 2.1.1 Take 2, 2.1.2 Take 2

Double slated shots within same clip:  2.4.2 & 2.7.1
Also, several scenes result in the toddler either trying to evade the electrode placement, or becoming upset to a stimulus (like the baby cry mp3) or other protocol activities. I'm not sure if it would help for one of us to explain this to the video editors—sometimes the best shot IS the baby upset, as that is what is realistic and viewers will appreciate seeing that, AND we are trying to get a stress response out of the babies to measure reactivity in their hearts. I just share this in case the editors don't realize this and try to find the shots where the child is smiling most or something. . . Let us know how we can help.
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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique?  NO 

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? YES  
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 2.12, 2.13, 3.3-3.6
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps to be filmed by their protocol numbers. (do not list an entire section.) 

Step 2.6 and 2.7: The most difficult aspect is attaching electrodes to the children.  To ensure success, we build rapport with the toddler prior to attaching and also work very quickly to get it done without too much stress, and we also use distracting toys to keep the child’s attention during the affixing of electrodes.

E.  Will the filming need to take place in multiple locations?  NO
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 


(AUTHORS: Please note that the statements in the introduction should be memorized at the time of filming.)

A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this protocol is to noninvasively monitor and assess cardiac measures of the parasympathetic and sympathetic nervous systems under resting and challenge conditions with 18-month-old children. 

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Abbey Alkon: Measures of the autonomic nervous system in young children under resting and challenging conditions can help answer key questions about how young children biologically respond to challenges they face in their environment.

1.2. Abbey Alkon: The main advantage of this technique is that it provides a validated, standardized protocol for assessing parasympathetic and sympathetic nervous system responses in an understudied age group. 


C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Nicki Bush: This technique extends our ability to study biologic reactivity in young children as well as investigate factors that predict variation in that reactivity that may provide insight into later health conditions. 

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Nicki Bush: Demonstrating the role of the child assessor will be Zoe Caron, and demonstrating the role of computer operator will be Vanessa Tearnan, research assistants from my laboratory. 

1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving human subjects have been approved by the Committee on Human Research of the University of California, San Francisco.

Protocol (read by voice talent at JoVE):


(AUTHORS: Please upload Figures 2, 5, and Table 1 to your online submission page.)
2. Connecting the automatic nervous system equipment

2.1. Begin by reviewing the protocol with the child’s mother [2.1.1-MED-over shoulder]. Then, talk to the toddler in a friendly way to make the toddler comfortable before you start the protocol [2.1.2-MED]. 
2.1.1. *Filmed as written
2.1.2. *Filmed as written
2.2. Have the Child Assessor apply the electrodes to the child’s neck and torso [2.2.1-LM], while the Computer Operator distracts the child [2.2.2-MED].  
2.2.1. Figure2.jpeg or Figure2_updated.jpeg: Show one arrow pointing to the child’s neck, and another pointing to one of the electrodes on the child’s torso.

(AUTHORS: If you choose to take a higher quality photo of electrode placement, please upload this new file and label it Figure2_updated.jpeg)
2.2.2. *Show computer operator shaking a soft toy in front of the child to distract them.
2.3. For this protocol, apply each electrode to the skin at least 3 cm apart from neighboring electrodes to ensure proper signal conduction [2.3.1-CU]. Verify this minimum distance by measuring the length between the centers of each electrode [2.3.2-MED].  Then, press on the foam around the gel to ensure that the electrode adhered to the skin [2.3.3-CU]. 
2.3.1. Show example of two electrodes 3 cm apart. TEXT: 3 cm apart

2.3.2. *Filmed as written
2.3.3. *Filmed as written
2.4. Now, gather four impedance electrodes, of which two will be placed on the neck and two on the trunk of the child [2.4.1-MED].  Place the first electrode that is attached to the red negative lead on the center of the lower back [2.4.2-MED-over shoulder].
2.4.1. *Filmed as written
2.4.2. *Filmed as written
2.5. Then, place the second electrode that is attached to the white negative lead on the sternum just above the xiphoid (pronounced zi-foid) process [2.5.1-MED-over shoulder].  [2.5.2-CU]. 
This actually isn’t a very helpful pronunciation, because I can’t distinguish between zye-foid and zih-foid, and both pronunciations are pretty common.  I did 2 takes.
2.5.1. *Filmed as written [Only take 2 exists]
2.5.2. *Show both electrodes – white negative and red negative, and have researcher point to the distance between them.

2.6    Place the third electrode that is attached to the white positive lead to the left of the 
suprasternal notch on the edge of the clavicle [2.6.1-MED-over shoulder]. [2.6.2 MED].
2.6.1 *Filmed as written

2.6.2 *Filmed as written

2.7  Then, place the fourth electrode that is attached to the red positive lead on the back of the child’s neck [2.7.1-MED-over shoulder]. [2.7.2-MED].
2.7.1*Filmed as written

2.7.2 *Show both electrodes- white positive and red positive and have researcher point to the distance between them.

2.8 Next, locate three electrocardiogram, or ECG (pronounced E-C-G), electrodes [2.8.1-MED]. Place the first ECG electrode attached to the brown negative lead lengthwise along the right clavicle bone [2.8.2-MED-over shoulder]. Press on the foam of the electrode and feel the clavicle bone [2.8.3-CU]. 
2.8.1*Filmed as written
2.8.2 *Filmed as written
2.8.3 *Filmed as written
2.9 Place the second ECG electrode attached to the brown positive lead on the left lower rib [2.9.1-MED-over shoulder]. Press on the foam of the electrode and feel the rib bone [2.9.2-CU].
2.9.1 *Filmed as written
2.9.2 *Filmed as written
2.10 Then, place the third ECG grounding electrode attached to the black negative lead on the child’s lower right rib so that it is in line with the lower left rib electrode [2.10.1-MED-over shoulder].
2.10.1 *Filmed as written 
2.11 Bundle and clip the lower ends of the leads to the child’s clothing to minimize movement [2.11.1-MED]. Have the Computer Operator monitor the computer [2.11.2-MED-over shoulder]. Then, engage the child and review the activities involved in the protocol with the mother [2.11.3-MED].
2.11.1 *Filmed as written
2.11.2 *Filmed as written

2.11.3 *Filmed as written
2.12 Turn on the automatic nervous system, or ANS (pronounced A-N-S), data acquisition unit to acquire the cardiac impedance and ECG signals [2.12.1-MED-over shoulder]. Press ‘Redetect’ to begin the ECG analysis, and then click ‘Start’ [2.12.2-SCREEN].
Did you mean “autonomic”?  I did a second take.
2.12.1 *Filmed as written
2.12.2 *To be submitted by Authors
2.13 After 5 minutes, have the Computer Operator check the signals to make sure they look normal and turn on the video camera [2.13.1-MED]. Offer the child a soft toy if they seem uncomfortable during this period [2.13.2-MED].
2.13.1 *Filmed as written
2.13.2 *Filmed as written
2.14 Finally, show a computer image of the child’s heart activity to the mother and explain what each signal represents on the ECG [2.14.1-MED-over shoulder]. Show the heartbeats and impedance signals, which indicate blood flow through the lungs and heart [2.14.2-MED-over shoulder].
2.14.1 *Filmed as written
2.14.2 *Filmed as written

3 Administration of the tasks in the Developmental Challenges Protocol

3.1 During these tasks, instruct the Computer Operator to push F keys to mark important protocol steps in the ANS data [3.1.1-MED-over shoulder] as seen here [3.1.2-LM]. Push F11 (pronounced F-11) to indicate that a task ended early or for any major protocol problems that arise, such as an electrode falling off [3.1.3-CU]. 
3.1.1 * Filmed as written

3.1.2 Table1.pdf
3.1.3 *Filmed as written
3.2 Begin by opening the media player in the tablet and playing the first 1-minute lullaby [3.2.1-MED-over shoulder]. Keep the tablet out of reach of the child [3.2.2-MED].
3.2.1 *Filmed as written
3.2.2 *Show the experimenter holding the tablet out of reach of the child [mis-slated, 3.2.1 Take 3]
3.3 Next, hold a jack-in-the-box in front of the child, but keep it slightly out of reach [3.3.1-MED]. Slowly rotate the arm and play the music until the sock monkey pops up [3.3.2-MED-TXT]. 
3.3.1 *Filmed as written
3.3.2 *Filmed as written, TEXT: Repeat 4x; 15 sec each
3.4 Following that, start the lemon juice task [3.4.1-MED]. Place 2 drops of concentrated lemon juice on the center of the child’s tongue, slightly back from the front so that the juice does not roll off the tongue [3.4.2-MED].
3.4.1 *Child Assessor holds a cup of lemon juice in one hand and a dropper in the other, while standing in front of child. 
3.4.2 *Filmed as written, TEXT: Duration: 20 sec
3.5  Wait quietly for 10 seconds with a friendly, neutral expression [3.5.1-MED]. [3.5.2-MED].

3.5.1 *Show researcher place the lemon juice dropper on the table and look at his/her watch.
3.5.2  *Filmed as written

3.6 Next, tell the child it is time to drink some water and have the Child Assessor offer them a sip of water [3.6.1-MED]. Have the Computer Operator press the F4 key when the water is offered [3.6.2-MED-over shoulder].

3.6.1 *Filmed as written
3.6.2 *Filmed as written
3.7 Then, play a 30 second recording of a sick infant crying on the tablet…, followed by the second 1-minute resting lullaby [3.7.1-MED-over shoulder]. 
3.7.1 Show the child looking at the tablet, and then record the sound of the infant crying for about 5 sec. [Video editor: Insert the audio file crying.wav after ‘tablet’ is mentioned in the VO.]

(AUTHORS: Please provide a 10 sec audio file of the sick infant crying. Please label it crying.wav)
3.8 Next hold the tablet about 12 inches from the child’s face [3.8.1-MED], and play the second resting lullaby [3.8.2 MED-over shoulder].  Finally, show the child the 2-minute neutral video  [3.8.3-MED-over shoulder].

3.8.1. *Filmed as written

3.8.2. [added] Show from the child’s view as he listens to the relaxing song

3.8.3. Show from the child’s view as they watch the video. 

4. Results: Sympathetic and parasympathetic activity across the developmental challenge protocol
4.1 This continuous monitoring of the autonomic nervous system under resting and challenge conditions with 18-month old children is summarized in 30-second blocks within our scoring program [4.1.1-LM]. This software averages the child’s heart rate, respiratory rate, respiratory sinus arrhythmia and pre-ejection period during each 30-second interval [4.1.2-LM].
4.1.1 Results_4.1.1.jpg – Draw a box around the top plot ‘ECG’. Then animate a yellow arrow moving across the bottom of the ‘ECGt’ plot and ending with the arrowhead pointing to “30 sec” label. 
4.1.2 Results_4.1.2.jpg: Draw a box around the top plot ‘dZ/dt’. Then animate a yellow arrow moving across the bottom of the ‘dZ/dt’ plot and ending with the arrowhead pointing to “30 sec” label. Then, draw a box around the bottom plot ‘ensemble averages’. Animate the markings of the Q point and the B point. 
4.2 This method successfully captured significant ANS change between calming activities and developmentally challenging tasks [4.2.1-LM]. Decreases in respiratory sinus arrhythmia and pre-ejection period reflect autonomic reactivity through parasympathetic withdrawal and sympathetic activation, respectively [4.2.2-LM].
4.2.1 Figure 5.jpeg: Begin with labels for the left y-axis and the x-axis. 
4.2.2 Figure 5.jpeg: Show the red line trace for ‘respiratory sinus arrhythmia’ when mentioned in VO. Then, show the right y-axis with the blue line trace for ‘pre-ejection’ when mentioned in the VO.
4.3 We can also assess the variability in responses, such as with heart rate, within each task across children. This is critical for examining individual differences in ANS activity [4.3.1-LM].
4.3.1 Heartrate_reactivity.png: Begin with the empty box plot and all the labels. Then show each green box one at a time after ‘within each task’ is mentioned in the VO.


5. Conclusion (said by authors on camera)
5.1     Nicki Bush: Measuring children’s autonomic responses to developmental challenges has paved the way for researchers in the fields of psychophysiology, pediatrics, psychology, and child development to explore the relations between social experience, biology, and physical and mental health in young children.
5.2    Nicki Bush: Once mastered, this protocol can be done in 20 minutes.  

5.2.1 Zoe Caron: [added back in] Generally, the greatest challenge to this method is learning how to apply electrodes quickly and accurately while being respectful of the child's emotional state. 
5.3 Nicki Bush: When working with young children, it’s important to remember to engage the child and mother before you apply the electrodes. Also, be sensitive to the child and discontinue tasks if the child is showing signs of distress. Never force a child to complete the protocol.

5.4 Abbey Alkon: Working with toddlers can be challenging so you should engage children throughout the protocol. Although a child may cry when you place the electrodes on them, most 18-month-olds will quickly shift attention to the tasks and stay engaged throughout the protocol.  

5.5 Abbey Alkon: After watching this video, you should have a good understanding of how to noninvasively monitor and assess cardiac measures of the autonomic nervous system under resting and challenge conditions with 18-month old children.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

(This should be shown prior to the video of placing electrodes on the child, and prior to this the hardware and laptop and electrode equipment should be shown on camera). 

Figure 2 Electrode Placement.docx 

(NOTE TO EDITOR: We plan to retake these images with a more professional camera if you would like to have these types of images in the publication).

(During 4.2.1) 
Figure 5 Sympathetic and Parasympathetic Activity Across the Developmental Challenge Protocol.docx

(During 3.1 above): Table 1 Marker Keys.xlsx -- Marker-Keys for Protocol Event Marking During Challenge Tasks.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
( 2013, Journal of Visualized Experiments


