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[bookmark: _Toc1][bookmark: _Toc2][bookmark: _Toc15961002][bookmark: _Toc204945849]Synopsis
	[bookmark: _Toc3][bookmark: _Toc15961003][bookmark: _Toc204945850]Purpose
The purpose of this study is to determine the accuracy of pulse oximetry across different sites and skin tones based on a standardized scale. 

	[bookmark: _Toc4][bookmark: _Toc15961004][bookmark: _Toc195247431][bookmark: _Toc204945851]Primary Objective
[bookmark: _Toc195247432]The primary objective is to ascertain the best location for pulse oximeters in darker skinned toned patients.

	[bookmark: _Toc195247433][bookmark: _Toc204945852]Secondary Objective
[bookmark: _Toc195247434]The secondary objective is to determine the variability (if it exists) among sites based on skin tone. 

	[bookmark: _Toc195247435][bookmark: _Toc204945853]Study Design
This is a prospective observational study. 

	[bookmark: _Toc195247436][bookmark: _Toc204945854]Study Date Range and Duration
[bookmark: _Toc195247437]We will begin enrollment in October, 2025 to October 2027 or when we reach our target enrollment.   

	[bookmark: _Toc195247439][bookmark: _Toc204945855]Number of Study Sites 
[bookmark: _Toc195247440]There will be three hospital sites:
[bookmark: _Toc195247441]Yale New Haven Hospital
[bookmark: _Toc195247442]Lawrence and Memorial Hospital
[bookmark: _Toc195247443]Bridgeport Hospital

	[bookmark: _Toc204945856]Primary Outcome Variables
ABG results (pH, PaCO2, PaO2, SaO2%)
Pulse oximetry at 3 different locations (finger, forehead, earlobe)  

	[bookmark: _Toc204945857]Secondary and Exploratory Outcome Variables (if applicable)
Monk Skin Scale Score at each site 

	Study Population
Eligible subjects will be those individuals admitted to an adult ICU who receive an ABG. 

	[bookmark: _Toc6][bookmark: _Toc15961006][bookmark: _Toc195247451][bookmark: _Toc204945858]Number of Participants
[bookmark: _Toc195247452]The expected number of subjects is 500 to achieve statistical significance. 

	[bookmark: _Toc195247453][bookmark: _Toc204945859]Study Schedule
After consent, the study team will measure the subjects' skin tone and pulse oximetry from three different locations (finger, forehead, earlobe). Additional visits may occur while the subject is still in the ICU and has additional ABG tests. All other data for the study will be abstracted from the medical record. 
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[bookmark: _Toc204945861]Statement of Compliance 

This document is a protocol for a human research study. The purpose of this protocol is to ensure that this study is conducted according to the Common Rule at 45CFR46 (human subjects) and other applicable government regulations and Institutional research policies and procedures.



[bookmark: _Toc11][bookmark: _Toc15961011][bookmark: _Toc204945862]Abbreviations
	Abbreviation 
	Explanation


	
ABG
	Arterial Blood Gas

	ICU
	Intensive Care Unit

	SOFA score
	Sequential Organ Failure Assessment score

	COPD
	Chronic Obstructive Pulmonary Disease

	PEEP
	Positive End Expiratory Pressure

	FIO2
	Fraction of inspired oxygen (percent or concentration of oxygen a person inhales) 

	MRN
	Medical Record Number

	REDCap
	Research Electronic Data Capture

	SpO2
	Peripheral oxygen saturation measured with pulse oximeter

	SaO2
	Arterial oxygen saturation measured with ABG

	FDA
	Food and Drug Administration

	ARMS
	Accuracy Root Mean Square

	LAR
	Legal Authorized Representative

	ANOVA
	Analysis of variance
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[bookmark: _Toc13][bookmark: _Toc15961013][bookmark: _Toc204945864]Background/Literature Review
[bookmark: _Toc14][bookmark: _Toc15961014][bookmark: _Toc204945865]Background
In the modern era of critical care medicine, the utilization of arterial blood gases (ABGs) has decreased, as efforts have been made to minimize invasive arterial lines and tests, in favor of more benign methods of monitoring hypoxia. The oxygen saturation, as measured by a pulse oximeter (Sp02), has therefore become the preferred method for reflecting a patient’s oxygen saturation, rather than obtaining a dedicated arterial oxygen saturation (Sa02). The goal is to be able to identify occult hypoxemia (Sa02 <88% despite normal peripheral Sp02 reading of >92%), as the presence of occult hypoxemia is a risk factor associated with increased mortality (1). Prior studies have demonstrated that rates of occult hypoxemia increased as Sa02 decreased, indicating that pulse oximetry is less accurate at lower oxygen saturation levels (2). 
Oxygen saturation readings may be underestimated or overestimated by a variety of factors, as shown by a review article by Leon-Valladares et al; factors such as inadequate peripheral perfusion, skin thickness or low temperature, nail polish or tattoos, anemic hypoxia, low perfusion, training at high altitudes, the use of nerve blocks and intravenous dyes can cause Sp02 to be underestimated, while factors such as skin pigmentation, hemoglobinopathies, elevated skin temperature, or smoking can cause Sp02 to be overestimated (3).
Decreased accuracy of the pulse oximeter, regardless of type, has been demonstrated since as early as 1985 in patients with a darker skin tone (4). Pulse oximeters estimate the Sa02 saturation by measuring the light absorption of oxyhemoglobin and deoxyhemoglobin in capillary blood (5,6), and prior studies have shown that skin tone can independently affect light absorption, leading to the possibilities of errors in measurement (7-9), especially when considering the placement of the probe. The spectral absorption of melanin can interact with the polychromatic light sources utilized in pulse oximetry probes, which results in a positive drift from the standardly used calibration curve at higher melanin concentrations, as the presence of melanin in higher concentrations has been shown to effectively redshift the center wavelength of the transmitted light (10). The higher the concentration of melanin in the skin, the larger the magnitude of the redshift, which leads to a larger overestimation error in an individual with darker skin (10). The FDA has used a pooled mean bias across all oxygen saturations (ARMS) as the performance benchmark for pulse oximeters (4).  Currently, the FDA does not require that ARMS be calculated either by oxygen saturation range or skin tone categorization (4). 
Common areas for placement include the ear, the finger, and the forehead, all of which vary in possible concentrations of melanin, which could therefore affect the saturation measured. A recent study published in 2024 by Leeb et al found that the performance of five out of eleven devices placed on the fingertip alone had an ARMS >3%, which falls outside of the acceptable FDA performance range, when tested in patients with a diverse skin tone pigmentation (11). Studies have shown that location itself can significantly affect the readings of the pulse oximeter, with this topic often being studied in children and newborns, where location of a probe on the scalp can have varying readings (12-15). Additionally, older studies often used reported race or ethnicity as surrogates for skin tone, which led to many inaccuracies and lack of consensus on definitions of tone. Multiple systematic reviews and meta-analyses have found a lack of consistency of methods used to reflect skin tone, where various scales or self-reported race were utilized interchangeably, therefore making it challenging to determine the real impact (16,17). As stated by Bilke et al in 2023, race is a social construct and therefore is a crude descriptor for skin color at the measurement site, which relates to the concentration of melanin, arterial and venous blood, among others (18).  Hao et al showed in 2024 that when comparing several methods of measuring skin tone and reported race or ethnicity, the Monk Skin Scale (19) seemed to best correlate with pulse oximetry bias when comparing patients with lighter and darker skin tones, which indicates that skin tone data can provide additional and more informative information beyond self-reported race, as skin tones are known to vary widely within racial groups  (20). 
To our knowledge, no study has specially examined the effect of pulse oximetry probe location with accuracy based on skin tone measurement, using the Sa02 as a benchmark. 
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[bookmark: _Toc204945867]Rationale/Significance
[bookmark: _Toc16][bookmark: _Toc15961016][bookmark: _Toc204945868]Rationale and Study Significance 
Pulse oximeters are known to be less accurate in darker skinned tone individuals. What is uncertain is if there is a primary location that has lower rates of occult hypoxia, due to more accurate readings. 
[bookmark: _Toc204945869]Purpose of Study/Potential Impact 
[bookmark: _Toc195247462]The purpose of this study is to determine if there is an optimal site for pulse oximetry placement in darker skin tone patients, with measurements of the accuracy of pulse oximetry across different sites and skin tones. 
[bookmark: _Toc204945870]Potential Risks and Benefits
[bookmark: _Toc195247464]ABG analysis and pulse oximetry are part of the care these subjects are receiving. Measuring the pulse oximetry in three different locations around the same time and evaluation of skin tones are our research procedures. However, these procedures are non-invasive, and measurement of skin tone simply requires looking at the subject. We therefore view this study as minimal risk with the only risk being a potential risk of breach of confidentiality. It is unlikely that this study will benefit the subjects participating in the study. 	Comment by Reese, Jennifer: Does this mean that measurements will be taken regardless of the study? What are the experimental/research procedures?	Comment by O'Connor, Rick: The ABG measurement will be taken regardless of the study (inclusion criteria). A single pulse oximetry measurement will also be taken regardless of the study. This pulse oximetry measurement will most likely be taken on the finger, forehead, or earlobe. 
The research procedure is to measure the pulse oximetry of all three locations around the same time. 
[bookmark: _Toc204945871]Potential Risks 
The only foreseeable risk is the risk of breach of confidentiality. We will minimize this risk by keeping a single recruitment log that has the subject's name and MRN. All the data for this study will be directly entered into REDCap in a de-identified fashion. REDCap will generate a study code for that participant’s data entry. This study code will be documented in the study log. This single log will be the only item linking the participants to the study. This log will be stored on a secure University OneDrive and only be accessible by the study personnel approved on this study protocol. Access to this study log will be monitored by the PI and study coordinator. We believe using a study code, separating the identifiable data from the research data, and keeping a single log only accessible to the study members is the best way to minimize the risk of breach of confidentiality. 
[bookmark: _Toc204945872]Potential Benefits
[bookmark: _Hlk17805783]Though this study may not provide adequate data to convert real time pulse oximetry measurements to actual oxygen saturation it will provide evidence for clinicians with respect to the relative differences between pulse oximetry and actual oxygen saturation in arterial blood as impacted by skin pigmentation. If a significant difference is identified based on skin pigmentation this will have an immediate and significant impact on clinical care. Clinicians will be more likely to obtain direct arterial measurements to confirm clinical decisions in SICU patients.  	Comment by Schuster, Kevin: To appease this reviewer I would consider adding something similar to this to your study proposal.


[bookmark: _Toc15961018][bookmark: _Toc18]

[bookmark: _Toc204945873]Study Purpose and Objectives
[bookmark: _Toc19][bookmark: _Toc15961020][bookmark: _Toc204945874][bookmark: _Toc15961019]Hypothesis
We hypothesize that there will be variability in the measured oxygen saturation between sites, and that the greatest variability will be in patients with higher Monk Skin Scale scores (corresponding to the darkest skin tones), with the finger being the most accurate site, when compared to the forehead and earlobe, where varying concentrations of melanin are present.
[bookmark: _Toc204945875]Primary Objective 
The primary objective is to ascertain the best location for pulse oximeters in darker skinned toned patients (defined as having a Monk Skin Scale score of 6-10 at those sites). 
[bookmark: _Toc20][bookmark: _Toc15961021][bookmark: _Toc204945876]Secondary Objective (if applicable)
The secondary objectives are to determine the variability (if it exists) among sites based on skin tone, and to determine if there is a significant difference in the pulse oximeter values, when compared to the measured arterial oxygen and calculated Sp02% obtained by ABG patients in of varying skin tone, as measured by a defined skin scale. 
[bookmark: _Toc30][bookmark: _Toc15961031]

[bookmark: _Toc204945877]Study Design
[bookmark: _Toc32][bookmark: _Toc204945878]General Design Description
[bookmark: _Toc33]This is a prospective observational study. 
[bookmark: _Toc204945879]Study Date Range and Duration
Enrollment will start in October 2025. The expected duration is two years, ending in October 2027. The actual end date will depend on the actual the enrollment to meet our target sample size. 
[bookmark: _Toc34][bookmark: _Toc204945880]Number of Study Sites
There will be three hospital sites:
Yale New Haven Hospital
Lawrence and Memorial Hospital
Bridgeport Hospital
[bookmark: _Toc35][bookmark: _Toc204945881]Outcome Variables
[bookmark: _Toc36][bookmark: _Toc204945882]Primary Outcome Variables
ABG results (pH, PaCO2, PaO2, SaO2%)
Pulse oximetry at 3 different locations (finger, forehead, earlobe)  
Monk Skin Scale Score at each site (average to be taken when probe is on the finger)
[bookmark: _Toc37][bookmark: _Toc204945883]Secondary and Exploratory Outcome Variables (if applicable)
[bookmark: _Toc38][bookmark: _Toc204945884]Study Population
The study population will be patients admitted to an adult ICU where pulse oximetry is standard of care and where they may receive an ABG as part of their care.
[bookmark: _Toc39][bookmark: _Toc204945885]Number of Participants
The number of participants is estimated to be 500.
[bookmark: _Toc204945886]Eligibility Criteria/Vulnerable Populations
Eligible subjects will be patients admitted to an adult ICU who receive an ABG as part of their care. 
Subjects will be excluded if they do not have an adequate measurable pulse oximetry site or reading within 5 minutes of observation. Examples include bilateral amputee, missing ears, burns/trauma/dressings to forehead, and those on ventricular assist devices. Patients with fingernail polish or other obscuring items on their nail beds will also be excluded. Patients who sustain burns or inhalation injuries will not be included. Those that are comfort measures only will not be included. Vulnerable populations including children, pregnant women, and prisoners will not be included.

1 [bookmark: _Toc204945887]Study Methods/Procedures 
[bookmark: _Toc204945888]Study Procedures
After obtaining consent, the study team will measure the subjects' skin tones and pulse oximetry values from three different locations. The skin tones will be measured using the Monk Scale guide on the forehead, earlobe, and an average of the skin scale score from the palm of the finger and dorsum of finger used for the measurement. In addition to the pulse oximeter recording used for clinical care, the study team will measure and record the other locations (finger, forehead, earlobe) that are not being recorded for clinical care. The pulse oximeter used will be the commercially available model used on the study unit. The subject must be in bed in a supine position for the pulse oximetry waveform measurements. The pulse oximeter waveform must include a normal signal showing the sharp waveform with a clear dicrotic notch as seen on the pulse oximetry wave form analysis guide. The waveform must be achieved for at least 15 seconds. If a normal waveform cannot be achieved after 5 minutes at any site, no further attempts will be made to acquire the data. 	Comment by Reese, Jennifer: Is this done clinically or for research purposes only? Will care be altered or added to in any way? 	Comment by O'Connor, Rick: This section as well as section 2.3 have been modified to reflect research procedure vs clinical care. In addition, the submission form has also been updated to reflect this distinction. 
The measurements at these three sites will occur within 15 minutes of obtaining an ABG. The measurements will be obtained on the same level of oxygen as when the ABG was taken. If the subject is ordered for additional ABG tests during their hospitalization, additional visits may occur to repeat the pulse oximetry recording to compare them to the new ABG test result. All other data for the study will be abstracted from the medical record.
[bookmark: _Toc204945889]Data Collection 
The data for this study will be recorded in a de-identified fashion. The data elements (below) will be directly entered into REDCap. REDCap will generate a study code. This study code will be recorded on the study log, stored securely on a University OneDrive, only accessible to study members approved on this protocol. This single document will be stored separately from the patient data stored in REDCap.  
Demographics: age, ethnicity, race, sex
PMH and Comorbidities (Charlson Comorbid Index) 
Admitting diagnosis 
Respiratory history (home O2, COPD/emphysema, thoracic surgery, etc.) 
Social History	(smoking pack years)
HPI (respiratory illness: flu, COVID, ARDS, pneumonia)
Monk Skin Scale Score Finger (average dorsum and palm of finger)
Monk Skin Scale Score Forehead
Monk Skin Scale Score Earlobe
SpO2 Finger
SpO2 Forehead
SpO2 Earlobe 
SOFA score
· Oxygenation level
· Laboratory values (platelets, creatinine, bilirubin) 
· Level of consciousness
· Supplemental oxygen level (if applicable)
· Ventilator settings (if applicable)
· Medications to support blood pressure (if applicable)
Level of cardiovascular support (if applicable)
· 0: No inotropes
· 1: Only one inotrope at small dose
· 2: Any inotrope at moderate dose or > 1 agent, all at small doses
· 3: Any inotrope at large dose or > 2 agents at moderate doses
· 
Height
Weight
BMI
Hemoglobin at time of ABG
Presence of a hemoglobinopathy 
Heart rate at time of Sp02
BP at time of Sp02 (with location- cuff vs a line)- will record both SBP and MAP
Temperature at time of Sp02
ECG rhythm at time of Sp02
Presence of paralytic drip
Supplemental oxygen and ventilator settings
Net fluid balance at time of Sp02 (past 24 hours and total for the admission)
Time from between ABG and pulse oximetry readings	Comment by Reese, Jennifer: Will identifiers be recorded at any point?	Comment by O'Connor, Rick: The only identifiers that will be recorded (Name, MRN) will be on the recruitment log completely separate from this data (see 2.3.1). 
The time between ABG and pulse oximetry readings will be recorded as an integer (ex: 5 minutes). We will NOT collect specific dates/times. 
[bookmark: _Toc204945890]Adverse Events Definition and Reporting
We do not foresee any adverse events directly related to participation in this study as ABG and pulse oximetry will be part of the care these patients are receiving. While both ABG and pulse oximetry are considered safe procedures, there are some reported side effects. For ABG, side effects may include pain or discomfort, bleeding, bruising, or infection at the puncture site. Pulse oximetry side effects include possible damage to the skin site (skin tears, allergic reaction to the adhesive on the probe). 	Comment by Reese, Jennifer: Are these both done for study purposes only or will they be done clinically? 	Comment by O'Connor, Rick: Both ABG and pulse oximetry will be done independent of the study. 
However, taking 3 measurements of the pulse oximetry in three different locations around the same time is the research part. 
We are not sure if this adverse events definition and reporting section needs to include the rare side effects of the ABG and pulse oximetry interventions. 
Please inform if this section needs to be revised or eliminated. 
[bookmark: _Toc204945891]Study Schedule
After referral, the study team will visit the patient to obtain consent. Once the patient (or Legally Authorized Representative (LAR) if patient unable to consent for self) agrees to participate, the study team will measure and record the subject's skin tone and pulse oximetry from three different locations (finger, forehead, earlobe). Additional visits may occur if the subject remains in the ICU and has additional ABG tests. All other data for the study will be abstracted from the medical record. After the patient is discharged from the ICU, there are no other study visits or follow-up visits. 	Comment by Reese, Jennifer: Will subjects be able to consent for themselves?L	Comment by O'Connor, Rick: Yes. I changed the text to elucidate. Also described below in greater detail (5.3).
[bookmark: _Toc204945892]Informed Consent
The approved DOPPS Information Sheet Verbal Consent form will be used to obtain consent prior to any data collection. This form describes, in detail, a description of the study including its purpose, data collection process, risks and how we minimize those risks, benefits, and study visits. The patient will be evaluated for their ability to fully understand the ICF by trained research staff familiar with acquiring informed consent. This includes their level of consciousness, ability to follow directions, ability to converse appropriately, and articulate back what the study is about. We expect that several of these subjects, due to their illnesses requiring ICU level of care, will not be able to consent for themselves and, in these situations, study staff will approach their LAR for consent in a private location or privately over the phone. Consent will be obtained from the participants or their LAR. A verbal consent form will be used to obtain this verbal consent. A copy of the approved information sheet will be given to the subject or his/her LAR. 
· DOPPS Information Sheet Verbal Consent
[bookmark: _Toc204945893]Screening (if applicable) 
A study team member will meet with the ICU intensivist in the study unit and inform them of the study. This meeting will include the purpose of the study and the inclusion/exclusion criteria. We would ask the treating physician/ICU intensivist to identify their patients in the ICU who need an ABG and screen them for eligibility. If eligible, we would ask the intensivist to first speak with the patient/LAR to see if they are amenable to speaking with a research member about the study. If the patient/LAR agrees to meet with the study team, the intensivist will refer them to a study team member. A study team member would then approach the patient or LAR for consent.  	Comment by Reese, Jennifer: How will you identify these subjects?	Comment by O'Connor, Rick: We clarified the section to reflect that it is the treating physician/ICU intensivist who will be the one who identifies eligible subjects.
The intensivists would be the ones who to order the ABG as part of their care while they are in the ICU. 
[bookmark: _Toc204945894]Recruitment, Enrollment and Retention (if applicable)
When a subject is referred to the research team, a research team member will verify eligibility and meet with the subject/LAR to discuss the study. The study team member, experienced in consenting, would verify that the patient/LAR is alert, oriented, and able to understand the study. After thorough review of the approved DOPPS Information Sheet Verbal Consent form, a study member would verify their understanding by asking them to describe the study and what is being asked of them in their own words. This conversation would take place in the patient’s room or, if LAR is not available, via phone in a private location. All efforts would be made to approach the patient prior to their blood sample being taken for the ABG analysis so they can make an informed decision and have an adequate amount of time to decide. Should they not decide within 15 minutes after the blood sample is taken, the patient cannot be enrolled at that time, but should the patient/LAR give subsequent consent, any future ABGs can be used as data collection points, and the patient shall be enrolled. If the LAR gives original consent, and the patient regains the ability to give consent, he/she will be reapproached to give consent for any further data collection. 	Comment by Reese, Jennifer: Is the blood sampling done for research purposes? If so, how much blood will be drawn?	Comment by O'Connor, Rick: The blood sample is NOT being done for research purposes. It is only if they receive this blood test as part of their care that makes them potentially eligible to participate. 

The blood sample is anywhere between 1-3 cc of blood. Please inform us if this needs to be included in this or any other section of the protocol as well as potentially any other documents (verbal consent / information sheet)	Comment by Small, Shannon: The blood sample (ABG) is the inclusion test for entry into the study, and is entirely clinical in nature- we will not be requesting additional ABGs for research purposes. 

[bookmark: _Toc204945895]Study Visits (if applicable)
After referral, the study team will visit the patient to obtain consent. Once the patient/LAR agrees to participate, the study team will measure and record the subject's skin tones and pulse oximetry readings from three different locations (finger, forehead, earlobe). Additional visits may occur while the subject is still in the ICU and has additional ABG tests. These visits would occur in the patient's ICU hospital room. All other data for the study will be abstracted from the medical record.
[bookmark: _Toc204945896]Statistical Method
[bookmark: _Toc204945897]Statistical Design
Patient skin tones will be assessed using visual observation and assignment to one of ten categories of the Monk Scale skin tone score. Patient oxygen saturation levels (SPO2) will be measured using arterial blood gas (ABG) laboratory analysis and pulse oximetry (Pulse-Ox) measurements captured at the time of the blood gas sampling. The deviation between ABG vs. Pulse-Ox measurements will be calculated for each of the three measurement locations (digit, ear lobe, and forehead) and compared both within and across Monk Scale skin tone categories using a One-way Analysis of Variance (ANOVA) and post-hoc between measurement variability will be examined using Student’s t-tests to quantify between measurements site variability in Pulse-Ox measurements overall and within specific Monk Scale Categories. 
[bookmark: _Toc204945898]Sample Size Considerations
Assuming that there will be a stepwise linear increase in the between measurement site deviation SPO2 measurements between ABG vs. Pulse-Ox ranging from 0% for patients with Monk Scale scores of 5 or lower (lightest eligible skin tone categories) to 5% in patients with Monk Scale Scores of 10 (darkest skin tone category), a total of 500 participants will be required (based upon the anticipated patient case-mix for skin tone across participating facilities) it is anticipated that a total of 200 patients with Monk Scale scores >5 will be captured, representing a likely minimum of 18 individuals in each of the Monk Scale categories from 6 through 10. It is anticipated that this sample size will enable identification of a between-measurement-site difference with 80% power and p=0.05 for all enrolled patients. This study will also provide the opportunity to examine between site variability between each Monk Score category, however it is not powered to quantify between site variability within each Monk Scale category. It is anticipated that this study will provide sufficient preliminary data to enable appropriate power calculations to be conducted for future more granular studies of within Monk Scale category variability by Pulse-Ox measurement site.
[bookmark: _Toc204945899]Planned Analyses
As stated above, hypothesis testing will be conducted using one-way ANOVA and subsequent post-hoc testing using Students t-tests. Patterns of variability will also be identified using standard descriptive methods with exploratory (hypothesis generating) assessments conducted across multiple categories of interest.
[bookmark: _Toc204945900]Analysis of Subject Characteristics (if applicable)
Patterns of between-subject variability will also be examined. Factors such as patient sex, age, admitting diagnosis, BMI, fluid balance, etc. will be examined and reported. For this study, it is not anticipated that variability in such factors will be controlled for in the primary assessment; however, understanding possible patterns of variability may prove valuable to optimizing the design of future studies.
[bookmark: _Toc204945901]Interim Analysis (if applicable)
[bookmark: _Toc62]Interim analyses will be performed periodically (e.g. every 3-6 months) to assess data quality and to identify any challenges in recruitment or data collection.
[bookmark: _Toc204945902]Handling of Missing Data
Missingness in data will be assessed and standard approaches to handling missing data will be explored where necessary, including methods of value interpolation, complete case analysis, etc.

[bookmark: _Toc204945903]Trial Administration 
[bookmark: _Toc64][bookmark: _Toc204945904]Ethical Considerations: Informed Consent/Assent and HIPAA Authorization
Ethical research standards will be strictly adhered to for this study. No payments will be provided to the patient, and it will not cost the patient anything to participate. All data will be securely stored. As this study is a prospective observational study, no new diagnoses will be assessed or determined within the context of the study. No data from the study will be entered into the permanent medical record. Discussion of the study and consent for participation will be obtained from the participants or their LAR in a private location. Participant understanding will be assessed by the patient or the LAR being able to verbally describe the purpose of the research back to the researcher. All patients and/or their LAR will be given the IRB-approved DOPPS Information Sheet Verbal Consent document and allowed to review it privately prior to consenting and be allowed to ask any questions of the research team. If consent was obtained from the patient’s LAR, if/when the patient regains capacity, the team will reapproach the patient to obtain consent to continue participation, allowing the patient to make the decision as to whether or not to remain enrolled in the study. Once a patient declines, they will not be recontacted. Patients and/or their LAR may withdraw at any time. There will be no financial compensation for enrollment in the study. After consent has been obtained, the patient’s information will be added to the excel document linking the patient to the study. 
[bookmark: _Toc65][bookmark: _Toc204945905] Institutional Review Board (IRB) Review
The protocol will be submitted to the IRB for review and approval. Approval of the protocol must be obtained before initiating any research activity. Any change to the protocol or study team will require an approved IRB amendment before implementation. The IRB will determine whether informed consent and HIPAA authorization are required.
[bookmark: _Toc66][bookmark: _Toc204945906]Subject Confidentiality
Participant confidentiality and privacy are strictly held in trust by the participating investigators. Therefore, the study protocol, documentation, data, and all other information generated will be held in strict confidence. No information concerning the study or the data will be released to anyone outside of the approved study members.  
All research activities will be conducted in as private a setting as possible.
Representatives of the Institutional Review Board (IRB), or regulatory agencies may inspect all documents and records required to be maintained by the investigator, including but not limited to, medical records (office, clinic, or hospital) for the participants in this study. The clinical study site will permit access to such records.
The study participant's contact information will be securely stored for internal use during the study. At the end of the study, after publication, the identifiable information will be deleted/destroyed.
[bookmark: _Int_2hZhxtGc]Study participant research data, which is for the purposes of statistical analysis and scientific reporting, will be stored on REDCap. This will not include the participant's contact or identifying information. Rather, individual participants and their research data will be identified by a unique study identification number. This de-identified information will be stored for 3 years. 
[bookmark: _Toc67][bookmark: _Toc204945907]Deviations/Unanticipated Problems
A protocol deviation is any noncompliance with the study protocol. The noncompliance may be either on the part of the participant, the investigator, or the study site staff. As a result of deviations, corrective actions are to be developed by the site and implemented promptly.
It is the responsibility of the principal investigator to identify and report deviations within 5 working days of identification of the protocol deviation. All deviations must be addressed in study source documents, reported to the reviewing Institutional Review Board (IRB) per their policies.

Unanticipated problems involving risks to participants or others include, in general, any incident, experience, or outcome that meets all of the following criteria:
· Unexpected in terms of nature, severity, or frequency given (a) the research procedures that are described in the protocol-related documents, such as the Institutional Review Board (IRB)-approved research protocol and informed consent document; and (b) the characteristics of the participant population being studied
· Related or possibly related to participation in the research (“possibly related” means there is a reasonable possibility that the incident, experience, or outcome may have been caused by the procedures involved in the research); and
· Suggests that the research places participants or others at a greater risk of harm (including physical, psychological, economic, or social harm) than was previously known or recognized.

The investigator will report unanticipated problems (UPs) to the reviewing Institutional Review Board (IRB). The UP report will include the following information: 
· Protocol identifying information: protocol title and number, PI's name, and the IRB project number
· A detailed description of the event, incident, experience, or outcome
· An explanation of the basis for determining that the event, incident, experience, or outcome represents an UP
· A description of any changes to the protocol or other corrective actions that have been taken or are proposed in response to the UP.

To satisfy the requirement for prompt reporting, UPs will be reported using the following timeline:
· UPs that are serious will be reported to the IRB within 5 days of the investigator becoming aware of the event.
· Any other UP will be reported to the IRB 5 business days of the investigator becoming aware of the problem.
[bookmark: _Toc69][bookmark: _Toc204945908]Data Quality Assurance
Study members will enter the data for this study into REDCap. The PI will review/audit 20% of the data to assure accuracy. 
[bookmark: _Toc70][bookmark: _Toc204945909]Study Records
Records for this study include the recruitment log containing the identity of the subjects and their study code and the de-identified REDCap database. 
[bookmark: _Toc71][bookmark: _Toc204945910]Access to Source
Data collection will include entering all required data into REDCap. Source documents will not be created or maintained.
[bookmark: _Toc72][bookmark: _Toc204945911]Data or Specimen Storage/Security
The study codes will be stored on University OneDrive and the de-identified study data will be stored in REDCap. This data will only be accessible to approved study members and the activity of these files will be monitored by the PI and study coordinator. 
[bookmark: _Toc73][bookmark: _Toc204945912]Retention of Records
Identifiable information will be securely kept until publication of the research findings. At that time, the study codes identifying the subjects will be deleted/destroyed. 
The de-identified information stored on REDCap will be kept in a de-identified fashion and stored for 3 years. 
[bookmark: _Toc74][bookmark: _Toc204945913]Study Monitoring
The principal investigator will monitor the study by assessing the quality and accuracy of the data by performing audits. During these audits, the principal investigator will also determine if unanticipated problems involving risk to subjects or others occurred.  
[bookmark: _Toc76][bookmark: _Toc204945914]Study Modification
All study modifications will be completed by updating the study protocol with the IRB through the IRES portal for approval.  
[bookmark: _Toc78][bookmark: _Toc204945915]Study Completion
The IRB will be notified through the IRES portal at the time of completion.  
[bookmark: _Toc204945916]Funding Source
This study does not have any external funding. 
[bookmark: _Toc79][bookmark: _Toc204945917]Conflict of Interest Policy
There are no conflicts of interest, as this study does not involve pharmaceuticals or medical devices. All investigators will complete a yearly conflicts of interest statement during the duration of the study.
[bookmark: _Toc81][bookmark: _Toc204945918]Publication Plan
At the conclusion of the study, the plan is to submit a manuscript to a peer reviewed journal for publication. The principal investigator holds primary responsibility to ensure publication and/or presentation of this study.  
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