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INTRODUCTION:

Wearing a face mask in public areas might impede the spread of an infectious disease by
preventing both the inhalation of infectious droplets and their subsequent exhalation and
dissemination?. Although the effect of reducing the risk of transmission of respiratory viruses
remains controversial, wearing masks remains one of the major ways people in the community
have chosen to prevent the spread of droplets among individuals in daily life?*.

Different types of masks have different effects on increasing expiratory resistance and inspiratory
resistance®. Meanwhile, during a respiratory disease pandemic, people (including healthy people
and patients with cardiopulmonary diseases) might need to wear masks for a long time to
perform daily activities. However, there are few studies on the effect of wearing a mask on
cardiopulmonary function.

Cardiopulmonary exercise testing (CPET) is an important means of cardiovascular rehabilitation
risk assessment by reflecting various parameters of the body’s cardiopulmonary function during
exercise with increasing load and is considered to be the gold standard for cardiopulmonary
reserve testing?. We use CPET under different conditions (mask-on and mask-off) to study the
changes in cardiopulmonary function parameters of healthy young subjects, to evaluate the
interference of masks objectively and quantitatively on cardiorespiratory reserve and exercise
endurance from a novel methodological perspective to guide the application of masks in
particular respiratory infectious disease pandemic. Although FFP2/N95 has been suggested to be
more efficacious than surgical masks at reducing exposure to viral infections, medical-surgical
masks are more convenient and common to obtain and use than FFP2/N95 face masks. Thus, this
study focuses only on the effects of medical surgical masks on cardiopulmonary function.

PROTOCOL:

The clinical project was approved by the Medical Ethics Association of the Fifth Affiliated Hospital
of Guangzhou Medical University (No. KY01-2020-06-06) and has been registered at the China
Clinical Trial Registration Center (No. ChiCTR2000033449) and entitled “The effects of masks on
cardiopulmonary and lower limb function”.

1. Participant recruitment

1.1.  Include subjects between 18 and 26 years old: who can pass the PAR-Q test®; are
physically healthy; without professional sports training experience; and able to understand the
experiment and voluntarily cooperate with the whole test process.

1.2.  Exclude subjects: with cardiovascular diseases and respiratory diseases; with lower limb
motor dysfunction caused by other diseases; who cannot cooperate with the experiment; and

smokers’.

1.3.  Obtain written informed consent from each subject before their participation.
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1.4. Inform the subject that strenuous activities are prohibited 48 h before the test and during
the test, and that food and beverages (except water) are not allowed 2 h before the test.

1.5.  Collect the subjects’ basic information (name, gender, date of birth, height, weight).

1.6. Randomly allocate the subjects into two groups by SPSS generated digit table. Group 1
first received CPET in the mask-on condition followed by 48 h of washout, and then received CPET
in the mask-off condition. Group 2 first received CPET in the mask-off condition followed by 48 h
of washout, then received CPET in the mask-on condition.

2. Laboratory settings and equipment preparation

2.1. Setthe laboratory temperature to 25 °C and equip with first aid equipment.

2.2.  Calibrate the cardiopulmonary function analyzer to ensure the accuracy of the CPET test,
including flow sensor calibration, indoor air calibration, gas analysis calibration, and respiratory
rate calibration.

NOTE: For gas analysis calibration, use 5% CO; and 16% O concentrations and N3 for balance.

3. Spirometry

3.1.  Ask the subject to sit upright without leaning on the back of the chair, with their feet on
the ground, but without tilting their feet. Ask them to keep their head at a natural level or slightly
tilted upwards, but not to bend their head down or bend over.

3.2.  Forced Vital Capacity (FVC) test: Ask the subject to breathe calmly for 5 s, inhale strongly,
and then exhale strongly for 6 s. Finally, inhale back and keep breathing calmly. Perform the
whole procedure under the guidance of a doctor or a formally trained exercise physiologist.

3.3.  Maximum Voluntary Ventilation (MVV) test: Ask the subject to breathe calmly four or five
times. Then repeat the breath continuously for 12 s or 15 s at the maximum breathing amplitude
and the fastest breathing speed after the baseline with expiratory volume is stable (Figure 1).
NOTE: If the subject does not perform well during static lung function test, the subject will be
asked to perform the tests one more time after a 3-min rest. If the subject fails the test twice,
exclude the subject.

4, Cardiopulmonary exercise test (CPET)

4.1. Subject preparation for CPET

4.1.1. Briefly introduce the process to the subject.
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4.1.2. Scrape the body hair at the position of the electrocardiograph (ECG) electrodes (V1 to
V6), and then use 75% alcohol to remove extra dander and grease.

NOTE: V1 is the 4th intercostal space to the right of the sternum. V2 is the 4th intercostal space,
to the left of the sternum, V3 is between V2 and V4 electrodes, V4 is the 5th intercostal space on
the midclavicular line, V5 is the 5th intercostal space, on the anterior axillary line, and V6 is the
5th intercostal space on the left midaxillary line. Place limb electrodes for the arms in the sub-
clavicular areas, and place limb electrodes for the legs placed on the trunk at the level of the
bottom rib. The electrode placement should be lateral to avoid excessive movement artifact
during cycling.

4.1.3. Place the ECG electrodes and attach them to the 12-lead ECG wires.
4.1.4. Fix the ECG machine to the chest using a strap (Figure 2).

4.1.5. Choose a mask that fits the size of the subject’s face and attach it firmly to the face to
ensure that there is no gap between the mask and the face (Figure 3).

NOTE: The tester could use their hand to press gently on the vest and lightly exhale to ensure
that there is no gap.

4.1.6. Fix the flow meter on the vent and then fix the K4 device onto the vest (Figure 4).

4.1.7. Sit on the seat and adjust the height of the handlebars to a comfortable position for the
subject.

4.1.8. Grab the handlebar with both hands and step on the pedals with bilateral feet to ensure
that the right knee joint bends with flexion at 30°.

4.1.9. Place a blood pressure cuff on the upper-right arm for dynamic blood pressure recording.
Place a finger pulse oxygen on the left index finger for dynamic recording of blood oxygen.

4.1.10. Calculate the subject’s exercise resistance/increased incremental per min (W) parameters
and set the progressive resistance plan for the exercise phase®.

NOTE: Exercise resistance (male) = [(height - age) * 20 - (150 + 6 * weight)] / 100
Exercise resistance (female) = [(height - age) * 14 - (150 + 6 * weight)] / 100

4.2. CPET executing phase

NOTE: Ask the subject not to speak during the whole procedure to prevent extra exhalation and
inhalation during speaking, which might affect the accuracy of the cardiopulmonary data. Ask the
subject to please raise their hand to indicate if there is any questions or discomfort that results
in the test interruption.
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4.2.1. Click on the Start button to activate cycle ergometer by tester.
4.2.2. Keep a static sitting posture for 2 min (Rest stage).
4.2.3. Start cycling for 2 min (Warm-up stage: resistance to 0 W, speed to 60 rpm).

4.2.4. Continue cycling until the time point when the subject could not maintain or show the
ending signs (Ramp exercise stage: Incremental resistance, X watt resistance per min, 60 rpm).

NOTE: X watt resistance per min is based on the formulas in step 4.1.10.
4.2.5. Askthe subject to cycle for 3 min (cool-down stage: resistance to 0 W, speed to 40 rpm).
4.2.6. Keep the static sitting posture for 3 min for observation of vital signs (observation stage).

NOTE: Criteria for discontinuing are as follows: Subjects are encouraged to exercise to their
maximum endurance or until the practitioners end the exercise due to symptoms such as
ischemic ECG changes, complex ectopy, second or third degree heart block, fall in systolic
pressure >20 mm Hg from the highest value during the test, hypertension (>250 mm Hg systolic;
>120 mm Hg diastolic), severe desaturation (oxyhemoglobin saturation (Sp0O2) < 80%), symptoms
and signs of severe hypoxemia (sudden pallor, loss of coordination, mental confusion, dizziness,
faintness), signs of respiratory failure, or exhaustion (Borg > 17-18 points) failed maintaining the
cycling speed (lower than 40 rpm). The test will be terminated immediately if the subjects show
extreme verbal or physical fatigue’, which is lower than 40 rpm.

4.2.7. Remove data acquisition equipment, face mask, vest, and ECG electrodes.
5. CPET post testing

5.1.  Use the Rating of Perceived Exertion (RPE) scale to measure physical activity intensity
levels that are apparently related to the heart rate (HR) during exercise® .

5.2. Use the Borg’s scale (6—20 scale) to evaluate exertion of resistance training *. A score of
6 represents resting activity with no effort and a score of 20 represents exhaustive exercise.

6. Statistical analysis

6.1.  Analyze the data using SPSS software (version 25) and the methodology referenced in the
previous study!2.

6.2. Present the parametric data as mean and standard deviation (SD) if normally distributed
or median if not.
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6.3.  Allocate the subjects into male or female groups for statistical analysis, respectively.

6.4. Use the paired t-test to compare the differences of CPET parameters between subjects in
the mask-on condition and mask-off condition. Statistical significance is P < 0.05.

REPRESENTATIVE RESULTS:

Ten subjects (five males and five females) from the Department of Rehabilitation Medicine at
Guangzhou Medical University were recruited in this pilot study. The participants had similar
baseline characteristics, such as age (mean age: male 21.00 + 1.58 years; female 21.20 + 0.45
years) and physical fitness [sports activity and body mass index (BMI)]. There were no significant
differences in age, height, or BMI between the male and female groups. Moreover, for the
spirometry, the female group showed lower FVC, lowered forced expiratory volume in 1 s (FEV1),
lower MVV, and lowered peak expiratory flow (PEF) compared with the male group (Table 1).

The results of CPET under different conditions (mask-on and mask-off) are depicted in Table 2.
For exercise tolerance and cardiac function, compared to the mask-off condition, both male and
female groups during the mask-on condition showed a significant decrease in anaerobic
threshold per kilogram, i.e., VO2/kg (LT), and oxygen pulse, i.e., O2/HR (peak), whereas no
significant differences in oxygen uptake related to work rate, i.e., AVO2/AWR and HR (rest).
Moreover, the male group also showed a significant decrease in HR (rest), and the female group
showed a significant decrease in peak oxygen uptake per kilogram, i.e., VO2/kg (peak) during the
mask-on condition. For ventilatory function, compared to mask-off condition, both male and
female groups during mask-on condition showed a significant decrease in tidal volume, i.e., VT
(peak), but no differences were found in the breathing reserve in percentage, i.e., BR%. For gas
exchange, compared with the mask-off condition, both male and female groups during the mask-
on condition showed a significant decrease in the ventilation, i.e., Ve (peak), but no differences
were found in Vg/VCO,. For the total CPET performance, both male and female groups showed
no difference in Loadmax, RPE scale, and Borg’s scale.

FIGURE AND TABLE LEGENDS:

Figure 1: Diagram for spirometry.

Figure 2: The ECG electrode settings.

Figure 3: Fitting of mask. (A) shows the mask-off condition. (B) shows the mask-on condition.
Figure 4: Diagram for CPET settings.

Table 1: Baseline characteristics and spirometry results.

Table 2: Results of the CPET in healthy young subjects wearing a surgical mask (mask-on) and
not wearing a surgical mask (mask-off) depicted as mean + standard deviation.
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DISCUSSION:

CPET provides valuable insights into the comprehensive functions of cardiovascular, ventilation,
and skeletal muscle systems?!3. We proposed a CPET protocol on mask-on and mask-off conditions
to explore the effect of the surgical mask on the cardiopulmonary function in healthy young
subjects.

The design of this protocol was based on three main points. First, we recruited young healthy
college students as the subjects for the study due to relatively high intensity of CPET in mask-on
condition and similar physical fitness. Second, the subjects should be allocated into a male group
and a female group considering the gender as the major factor in pulmonary function based on
the spirometry results and previous research!®. Third, we randomized the order of conditions
(mask-on and mask-off) during CPET to eliminate the potential bias brought by sequencing.

Although the recruited subjects showed no significant difference on subjective sensation
between two condition CPETs (mask- on and mask-off condition) based on the RPE scale and
Borg’s scale, there were some objective cardiopulmonary parameters that were significantly
decreased by wearing a mask, such as in VO,/kg (LT), O2/HR (peak), VT (peak), and VE (peak). The
decrease in VOy/kg (LT) suggests that wearing a mask might reduce the ability of muscle
mitochondria to use oxygen, thereby affecting exercise capacity. The decrease in O2/HR (peak)
indicated decreased cardiac output. The increased Ve (peak) suggested wearing a mask might
affect carbon dioxide emissions. All these affected parameters indicate that the subjects with
cardiopulmonary diseases might have a higher risk when they do the aerobic exercise wearing a
surgical mask. Moreover, gender differences might also be a factor in the effects of masks on
cardiopulmonary function. For example, just the female group showed a significant decrease in
VO,/kg (peak) after wearing a mask. Due to VOx/kg (peak) as the major parameter of aerobic
exercise capacity evaluation, the result indicated that the influence of wearing a mask might be
more obvious for females, especially during vigorous exercise.

This study has two main limitations. First, the sample size was small, although we recruited
subjects with similar physical baseline characteristics and the representative results already
showed some significant differences. Second, this study only recruited healthy young subjects,
although we ensured maximum consistency in this pilot study. In future research, we could
recruit more subjects in different age stratification and combined with cardiopulmonary diseases
to extend our protocol to the wide population. Such work would help guide mask-wearing during
daily life, especially during the epidemic stage of respiratory infectious diseases.

ACKNOWLEDGMENTS:

This study was supported by National Natural Science Foundation for Young Scientists of China
(N0.81902281); General Guidance Project of Guangzhou Health and Family Planning Commission
(N0.20191A0011091 and 20201A011108), Guangdong Provincial Department of Education (No.
2019KQNCX119) and Guangzhou Key Laboratory Fund (N0.201905010004). This study also
thanks Lixin Zhang, Peilin Ruan, Kaihang Ji, and Gulifeiya Tuerxun from Guangzhou Medical
University for data collection.



309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352

DISCLOSURES:
The authors have nothing to disclose.

REFERENCES:

1

10

11

12

13

14

Davies, A. et al. Testing the Efficacy of Homemade Masks: Would They Protect in an
Influenza Pandemic? Disaster Medicine and Public Health Preparedness. 7 (4), 413-418
(2013).

Fikenzer, S. et al. Effects of surgical and FFP2/N95 face masks on cardiopulmonary
exercise capacity. Clinical Research in Cardiology. 10.1007/s00392-020-01704-y (2020).
Maclntyre, C. R., Chughtai, A. A. A rapid systematic review of the efficacy of face masks
and respirators against coronaviruses and other respiratory transmissible viruses for the
community, healthcare workers and sick patients. International Journal of Nursing
Studies. 108, 103629 (2020).

Esposito, S., Principi, N., Leung, C. C., Migliori, G. B. Universal use of face masks for success
against COVID-19: evidence and implications for prevention policies. European
Respiratory Journal. 55 (6) (2020).

Yao, B. G., Wang, Y. X,, Ye, X. Y., Zhang, F., Peng, Y. L. Impact of structural features on
dynamic breathing resistance of healthcare face mask. Science of the Total Environment.
689, 743-753 (2019).

Duncan, M. J. et al. What is the impact of obtaining medical clearance to participate in a
randomised controlled trial examining a physical activity intervention on the socio-
demographic and risk factor profiles of included participants? Trials. 17 (1), 580 (2016).
American Thoracic, S., American College of Chest, P. ATS/ACCP Statement on
cardiopulmonary exercise testing. American Journal of Respiratory and Critical Care
Medicine. 167 (2), 211-277 (2003).

Costa, D. C. et al. Use of the Wasserman equation in optimization of the duration of the
power ramp in a cardiopulmonary exercise test: a study of Brazilian men. Brazilian Journal
of Medical and Biological Research. 48 (12), 1136-1144 (2015).

Borg, G. A. Psychophysical bases of perceived exertion. Medicine & Science in Sports &
Exercise. 14 (5), 377-381 (1982).

Groslambert, A., Mahon, A. D. Perceived exertion : influence of age and cognitive
development. Sports Medicine. 36 (11), 911-928 (2006).

Al-Shair, K., Kolsum, U., Singh, D., Vestbo, J. The Effect of Fatigue and Fatigue Intensity on
Exercise Tolerance in Moderate COPD. Lung. 194 (6), 889-895 (2016).

Zhang, W. et al. The Effects of Transcranial Direct Current Stimulation Versus
Electroacupuncture on Working Memory in Healthy Subjects. Journal of Alternative and
Complementary Medicine. 25 (6), 637-642 (2019).

Suzuki, K. et al. Relations between strength and endurance of leg skeletal muscle and
cardiopulmonary exercise testing parameters in patients with chronic heart failure.
Journal of Cardiology. 43 (2), 59-68 (2004).

Bouwsema, M. M., Tedjasaputra, V., Stickland, M. K. Are there sex differences in the
capillary blood volume and diffusing capacity response to exercise? Journal of Applied
Physiology (1985). 122 (3), 460-469 (2017).



Figure 1 Click here to access/download;Figure;Figure 1.png %

Your image file "Figure 1l.png" cannot be opened and processed. Please
see the common list of problems, and suggested resolutions below.

Reason: The image file is corrupt or invalid. Please check and
resubmit.

Other Common Problems When Creating a PDF from an image file

You will need to convert your image file to another format or fix the
current image, then re-submit it.


https://www.editorialmanager.com/jove/download.aspx?id=1271323&guid=5cf881bb-42d0-45cc-8d5a-fcead5b302ce&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1271323&guid=5cf881bb-42d0-45cc-8d5a-fcead5b302ce&scheme=1

Figure 2 Click here to access/download;Figure;Figure 2.png %

Your image file "Figure 2.png" cannot be opened and processed. Please
see the common list of problems, and suggested resolutions below.

Reason: The image file is corrupt or invalid. Please check and
resubmit.

Other Common Problems When Creating a PDF from an image file

You will need to convert your image file to another format or fix the
current image, then re-submit it.


https://www.editorialmanager.com/jove/download.aspx?id=1271324&guid=1aa060f0-f4da-434f-b398-958b9d68c220&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1271324&guid=1aa060f0-f4da-434f-b398-958b9d68c220&scheme=1

Figure 3 Click here to access/download;Figure;Figure 3.png %

Your image file "Figure 3.png" cannot be opened and processed. Please
see the common list of problems, and suggested resolutions below.

Reason: The image file is corrupt or invalid. Please check and
resubmit.

Other Common Problems When Creating a PDF from an image file

You will need to convert your image file to another format or fix the
current image, then re-submit it.


https://www.editorialmanager.com/jove/download.aspx?id=1271325&guid=151367e8-86c8-41b2-a323-c2f79b3b5476&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1271325&guid=151367e8-86c8-41b2-a323-c2f79b3b5476&scheme=1

Figure 4 Click here to access/download;Figure;Figure 4.png %

Your image file "Figure 4.png" cannot be opened and processed. Please
see the common list of problems, and suggested resolutions below.

Reason: The image file is corrupt or invalid. Please check and
resubmit.

Other Common Problems When Creating a PDF from an image file

You will need to convert your image file to another format or fix the
current image, then re-submit it.


https://www.editorialmanager.com/jove/download.aspx?id=1271326&guid=14470146-74ba-4d44-ba57-e59bd221b652&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1271326&guid=14470146-74ba-4d44-ba57-e59bd221b652&scheme=1

Table 1 Click here to access/download;Table;Table 1-R1.xlsx 2

Table 1. Baseline characteristics and spirometry results.

Parameters Unit Male group Female group P value
(n=5) (n=5)
Age years 21.00+1.58 21.20+0.45 0.792
Height cm 172.60+4.45 157.00+3.80 <0.001
Weight kg 59.40+3.50 49.10£2.49 0.001
BMI kg/m2 19.94+0.80 19.91+0.41 0.955
Spirometry
FVvC L 4.43+0.26 3.131£0.31 <0.001
FEV1 L 3.70+0.24 2.78+0.23 <0.001
MW Umin 131781242 7638:1357 <0001
PEF L/s 8.96+1.11 5.95+1.41 0.060

Notes: Significant results are indicated in bold. FVC, forced vital capacity; FEV1,
forced expiratory volume in 1 s; MVV, maximum voluntary ventilation. PEF, peak
expiratory flow; L, liter; s, second.
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Table 2 Results of the CEPT in health young subjects wearingsurgical mask (Mask 1) and not wearing surgical mask (Mask 0) depicted
as mean standard deviation.

i Male group Female group
Parameters unit Mask-off Mask-on P value Mask-off Mask-on P value
Exercise tolerance and cardiac function
VO,/kg (peak) (mL/min)/kg 36.21+3.8 28.46+4.96 0.063 26.86+4.86 22.96+5.45 0.002
VO,/kg (LT)  (mL/min)/kg 22.66+2.26 19.74+2.23 <0.001 18.48+2.89 14.28+2.6 0.026
O,/HR (peak) ratio 12.14+0.63 10.02+1.7 0.028 7.96+0.87 6.9+1.15 0.004
AVO,/AWR  mL/(min*W) 8.96+0.3 7.52+1.4 0.083 8.66+0.51 7.86+1.17 0.217
HR (rest) bpm 85.2+16.08 77.6+7.09 0.244 84+10.56 83.4+5.94 1.000
HR (peak) bpm 177.6+10.5 170.6+11.33 0.007 162.6+17.67 162.6+21.72 1.000
Ventilatory function
VT (peak) L/min 2.23+0.31 1.9+04 0.004 1.33+0.28 1.21+0.28 0.018
BR% % 50.2+8.14 56.6+10.53 0.086 53.6+8.91 57.8+10.94 0.086
Gas exchange
Ve/VCO, ratio 28.64+3.42 30.44+5.26 0.379 32.34+3.63 31.54+4.3 0.616
VE (peak) L 74+13.36 62.6+15.35 0.022 51.8+13.35 43.22+£11.72 0.042
CPET performance
Load s
Loadyay (LT) watts 98.2+18.38 102+11.81 0.438 56.8+11.48 50.8+9.96 0.104
Loady. (RC) watts 155.6+22.47 159+24.37 0.223 87.8+18.47 86.2+19.6 0.816
Load ., (Peak) watts 187+28.15 184.8+26.81 0.604 107.6+29.25 105.6+30 0.116
RPE scale scores 17.8+0.84 1741.73 0.371 17.4+0.89 17.2+1.3 1.000
Borg’s scale scores 4.2+0.84 4.8+1.64 0.468 4.8+0.45 4.8+0.84 1.000

Notes: Significant results are indicated in bold. VO,/kg (peak), peak oxygen uptake per kilogram; VO,/kg (LT), anaerobic threshold per
kilogram; O,/HR, oxygen pulse; AVO2/AWR, oxygen uptake related to work rate; BR%, breathing reserve in percentage; Vg, ventilation;
VT, tidal volume; bpm, beat per minute. RPE scalse, Rating of Perceived Exertion scale; L, liter; min, minute.
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Table of Materials-R1

Name of Material/ Equipment

Cardiopulmonary test system
Cycle for CPET

Eectrocardiograph
Mask

Software
Surgical masks

Company Catalog Number

COSMED Srl - Italy K4b2
COSMED Srl - Italy ergoline 100P

COSMED Srl - Italy Quark T12x

COSMED Sl - Italy Small,Medium,Large

COSMED Srl - Italy PFT SUITE

Click here to access/download;Table of Materials;JoVE_Materials-R1.xIs

Comments/Description

Pulmonary Function Equipment
cycle ergometer 100 P w/BP

12-Channel ECG Street Test Unit
V2 Mask

PC Software

*
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Rebuttal Letter R2 Click here to access/download;Rebuttal Letter;Response
Decision Letter R2 2020-12-01.docx

RE JoVE62121-R1: Manuscript Revision Required

Dear Editor,
Greetings !

Thanks for the review of this manuscript (ID: JOVE62121) and gave us the second
opportunity to address editor’s comments. All points in the editor’s comments have
been addressed in the manuscript. Please also see the response to editor’s comments.

We would like to submit the revised version for your consideration to be published soon.

Thank you so much !

Yours sincerely,
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Editorial comments:

1. Figure 3B: Is this supposed to be a mask-on condition as in the Figure?

Response to the comments: Thank you for the comment. We corrected the “mask-on”

notes for Figure 3.

2. References: Reference 7 and 9 are the same. Please revise.
Response to the comments: Thank you for the comment. We deleted the duplicated
reference.




Author License Agreement (ALA)

jove

VISUALIZED F 1.'\ NTS

Click here to access/download;Author License Agreement
(ALA);Author_License_Agreement.pdf

ARTICLE AND VIDEO LICENSE AGREEMENT

Title of Article:

The effect of surgical masks on cardiopulmonary function in healthy subjects
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D Open Access

DThe Author is NOT a United States government employee.

DThe Author is a United States government employee and the Materials were prepared in the

course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecommons.org/licenses/by-nc-

nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abridgment,
condensation, or any other form in which the Materials may
be recast, transformed, or adapted; “Institution” means
the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; “JoVE” means Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experiments; “Materials” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“Video” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JoVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion
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of the Article, and in which the Author may or may not
appear.

2. Background. The Author, who is the author of the
Article, in order to ensure the dissemination and protection
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video.

3. Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any
or all of the above. The foregoing rights may be exercised in
all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. If the “Open Access” box has been
checked in Item 1 above, JoVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.

For questions, please contact us at submissions@jove.com or +1.617.945.9051.


PC
高亮

PC
高亮

https://www.editorialmanager.com/jove/download.aspx?id=1271147&guid=684a8931-8f7b-4918-bdec-d7c3c7cb3773&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1271147&guid=684a8931-8f7b-4918-bdec-d7c3c7cb3773&scheme=1

jove

VISUALIZED F 1.'\ NTS

4, Retention of Rights in Article. Notwithstanding
the exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE’s copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.

5. Grant of Rights in Video — Standard Access. This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JoVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
to JoVE.

6. Grant of Rights in Video — Open Access. This
Section 6 applies only if the “Open Access” box has been
checked in Item 1 above. In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JoVE, subject to Section 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Item 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum

ARTICLE AND VIDEO LICENSE AGREEMENT

rights permitted under such statute. In such case, all
provisions contained herein that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute.

8. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JoOVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is listed at the beginning
of this Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials. If more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JoVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them
had been a party hereto as an Author. The Author warrants
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11. JoVE Discretion. If the Author requests the
assistance of JoVE in producing the Video in the Author’s
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JOVE may, in its sole

612542.6  For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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discretion, elect not take any action with respect to the
Article until such time as it has received complete, executed
Article and Video License Agreements from each such
author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Author’s institution as necessary to make the Video,
whether actually published or not. JoVE has sole discretion
as to the method of making and publishing the Materials,
including, without limitation, to all decisions regarding
editing, lighting, filming, timing of publication, if any,
length, quality, content and the like.

12. Indemnification. The Author agrees to indemnify
JoVE and/or its successors and assigns from and against any
and all claims, costs, and expenses, including attorney’s
fees, arising out of any breach of any warranty or other
representations contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney’s fees, resulting from the breach by the Author of
any representation or warranty contained herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author’s or the Author’s institution’s
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, laboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contamination due to

ARTICLE AND VIDEO LICENSE AGREEMENT

the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author’s expense. All indemnifications provided herein
shall include JoVE’s attorney’s fees and costs related to said
losses or damages. Such indemnification and holding
harmless shall include such losses or damages incurred by,
or in connection with, acts or omissions of JoVE, its
employees, agents or independent contractors.

13. Fees. To cover the cost incurred for publication,
JoVE must receive payment before production and
publication of the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an
editorial or production decision, these funds will be
returned to the Author. Withdrawal by the Author of any
submitted Materials after final peer review approval will
result in a US$1,200 fee to cover pre-production expenses
incurred by JoVE. If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment is received.

14. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE's successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement. A signed copy
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.
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