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Overview
Real world data and real world evidence are increasingly of interest to the clinical research community as well as the regulatory community. The National Institutes of Health (NIH) Health Care Systems Research Collaboratory, established in 2012, for example, has conducted groundbreaking work to advance the efficiency and effectiveness of pragmatic clinical trials that conduct collaborative research with healthcare systems in real-world clinical settings.[footnoteRef:1] With the enactment of the 21st Century Cures Act[footnoteRef:2], the Secretary of Health and Human Services (HHS) is required by 2021 to assess and then establish a framework for the use of real world evidence to support review of novel indications and post market surveillance for drugs, for example. As the set of clinical researchers potentially engaged in the use of large-scale real world data expands, so too has the challenge of identifying the tools and related training needed to support this workforce.  Numerous efforts are underway in NIH and elsewhere to assess and address the data science needs of the broad clinical research community.[footnoteRef:3]   [1:  NIH HCS Research Collaboratory: https://commonfund.nih.gov/hcscollaboratory [accessed 5/8/2019]]  [2:  21st Century Cures Act:  https://www.govinfo.gov/content/pkg/PLAW-114publ255/pdf/PLAW-114publ255.pdf [accessed 5/8/2019]]  [3:  See for example “Data Science and Open Science Needs Assessment for Extramural Program Officers,” Zarinhalam, M and Federer, L 2018 [unpublished]; NIH Data Science Strategic Plan] 


In support of an HHS-funded project to develop tooling intended to support simultaneous access to multiple real world data sources for clinical research and regulatory purposes,[footnoteRef:4] the National Library of Medicine (NLM) leveraged previous work performed by NIH and others to conduct a survey of NIH intramural researchers concerning their use of and interests in use of real world data, as well as their perceived needs for analytic and training support for analytical tools to utilize such data.  [4:  Harmonization of Various Common Data Models for Evidence Generation (CDMH) project, funded by the Office of the Secretary Patient-Reported Outcomes Trust Fund (PCORTF) for Data Infrastructure] 

The survey was in the field November 15–29, 2018; responses were requested from Intramural Principal Investigators, clinical fellows and post-doctoral fellows who were members of the NIH Data Science and Bioinformatics Special Interest Group Listservs, as well as the NIH Fellows Listserv (approximately 5000 people). 
[bookmark: _GoBack]Respondents expressed interest in using real world data. They also expressed frustration with available support, both for obtaining access to and preparing data needed for their research and for securing the needed training and assistance to effectively use that data. While intentionally limited to intramural researchers and unintentionally limited in sample size, the survey suggests that specific tooling meant to enhance researcher access to real world data sources should be presented in a manner that includes clear instruction and support for researchers concerning how the data provided can be used. 
Methods
The survey was developed to inform the content of the educational materials for a prototype system to enable clinical researchers, including those addressing questions in support of regulated research of interest to FDA, a single point of entry to access and analyze real world data currently stored using various clinical common data models. (Harmonization Of Various Common Data Models And Open Standards For Evidence Generation (2017; “CDMH Project”).  NLM was a partner and received funding for its work under the CDMH Project; NLM’s work on the survey was conducted both by Federal and contracted staff.
The survey was designed to capture the needs of the anticipated initial users of the CDMH project deliverables—intramural scientists at NIH and FDA. Where appropriate, questions were drawn from current or recent data collection efforts addressing data science training and support needs in the clinical research community more broadly, to enable the survey’s responses to be assessed in that broader context. 
Survey design and questions were developed in consultation with the intramural NIH researcher responsible for the use case for testing the PCORTF-funded tooling, as well as senior staff of the NIH Library, which had recently conducted its own survey of information needs of extramural project officers. Other subject matter experts on intramural research and data science training, including from the NLM Office of the Director, also provided feedback on the survey and draft questions. The question set leveraged questions from surveys conducted by Kaggle[footnoteRef:5] and the NIH Library[footnoteRef:6].  Questions were pilot-tested for clarity with a small number of NLM staff researchers and librarians. Fast-Track Clearance for the 19-item survey was obtained from OMB on November 9, 2018 (See Appendix 1).  [5:  Kaggle: The State of Data Science & Machine Learning survey: https://www.kaggle.com/surveys/2017 ]  [6:  https://www.nihlibrary.nih.gov/about-us/news/director%E2%80%99s-message-irp-scientists-place-high-value-nih-library-initiatives ] 

[bookmark: _Hlk9506607]The survey was implemented and distributed through Survey Monkey. Notice of the survey was distributed through the NIH-DATASCIENCE-L@LIST.NIH.GOV and FELLOW-L@LIST.NIH.GOV email distributions (See Appendix 2). Notice consisted of an email from NLM/NICHSR project staff explaining that NLM was soliciting input from NIH intramural research staff, including investigators, clinical fellows, and postdocs: 
“The National Information Center on Health Services Research and Health Care Technology (National Library of Medicine) seeks your input on the resources and tools that NIH intramural researchers and fellows currently use in their research work, particularly using “real world data.”  The results of this anonymous survey will assist with identification of gaps between what is available and accessible versus what is desired or needed to conduct the most robust research using clinical and administrative data, and other sources.  Please consider taking this survey if you are an intramural researcher who does research on human subjects and/or research using data about human subjects.”  
While a potential universe of approximately 5000 individuals could have received the invitation, the OMB approval was predicated on project expectations that only about 200 individuals at most would reply.
The survey was open for two weeks, from November 15 to 29, 2018, with a reminder email sent mid-survey period. Responses were received from 63 individuals. 
Despite pretesting, technical issues with the survey delivery tool for three key questions developed after the survey was in the field and unfortunately could not be fixed in time to affect the responses.  Questions 7 and 8 asked respondents to use a numerical scale for responses, where 0=not useful/important, and 5=essential. Unfortunately, respondents were able to enter values outside of the range (from 6-100), which cannot be interpreted. Question 17 asked respondents to “select all that apply,” but respondents reported that they were only able to choose one response. More thorough testing of the instrument prior to deployment might have prevented this. 
Results
Sixty-three individuals from eighteen Institutes and Centers (ICs) responded to the survey. More than half of all NIH ICs (15/27) and many Offices had at least one respondent with the most responses (13/63, 20.6%) coming from the National Cancer Institute (NCI). 
Most respondents (92.6%) reported holding advanced (beyond bachelor’s) degrees. Seven (11.1%) reported holding multiple advanced degrees. 
Data Science Roles & Relevance 
Most respondents (59/63, 93.7%) indicated a direct role in conducting research. In addition, respondents indicated their data science research roles were technical (22), quality (13), clinical (13), and policy (6). They reported conducting laboratory (41), clinical (26), and population (20) research. 
Thirty-seven respondents (58.7%) indicated that data visualization for demonstrating, analyzing, or communicating their research was highly or very highly relevant to their work. Twenty-eight (44.4%) respondents reported high or very high relevance of locating and obtaining other researchers’ shared data. Twenty-four (38.1%) respondents indicated that common data elements, ontologies, or other predefined terms for describing data were highly or very highly relevant to their work. 
Data Use in Research 
Question 14 (“What is the primary objective for use of data in your research?”) allowed free-text entry. Though responses varied widely, they clustered around a few concepts. The most commonly reported objectives included: gaining greater understanding of diseases and pathogens; developing machine learning applications; and generating results for publication. Other objectives included: understanding patient outcomes; testing hypotheses; policy/decision-making; and improving existing data for greater usage by the research community. 
Typical Research Questions
Question 15, also free-text response, asked for examples of typical research questions using data. Most responses described the investigation of a link between two concepts; many of those described genetic research questions. Some responses were more explicit about finding new ways to use data. E.g., how can machine learning and data visualization advance disease diagnosis? 
Data Science Training
Of the 25 respondents who answered Question 18 (“What types of training or resources did you take in order to use those tools?”), ten described themselves as self-taught. Overall, online training courses were the most popular resource used (8/25), followed closely by NIH-provided training (7) from the NIH Library, CIT, FAES, and elsewhere. Five respondents named other online resources, such as technical documentation and user groups. Four reported having had formal training, i.e., college or graduate-level courses, on data science tools. 
Preparing and Analyzing Data
Over one-third (37%) of respondents to Question 9 indicated that they spend 50% or more of their time each week preparing data. 
More respondents work with structured (27/63) than unstructured (19) data. Sixteen reported that they use simulated or synthetic data, and twenty indicated use of real-world data. More use private data (22) than public data (15). 
In descending rank, techniques used include linear regression (29/63), nonlinear regression (25), classification (22), machine learning (15), Bayesian methods (15), data mining (14), simulation (13), text analytics (7), prescriptive analysis (2), and natural language processing (2). Other responses indicated bioinformatics, ANOVA/PCA, deep learning, and Markov processes (1/each). 
Barriers to Data Use
The top barriers faced by respondents included incomplete data (30/63), inconsistent data (27), and unavailable or difficult to access data (20), multiple ad-hoc environments (14), and duplicative data (13). 
Discussion
The most notable findings from the survey point at the barriers that keep NIH intramural researchers from using data, and the cost of those barriers. For example, according to respondents, barriers to data use are mostly not managerial, financial, or organizational. The reported barriers are overwhelmingly related to the quality and availability of the data itself (and the data environment). 
What is the cost of poor quality, inaccessible, or difficult-to-access data? Over one-third of researchers who responded indicated that they spend more than half their time preparing data. Almost all respondents have advanced degrees and, presumably, should be spending more of their time on research, analysis, and exploration, than on cleaning and preparing data. 
Though the reports of poor quality and difficult-to-access data use may be discouraging, it is encouraging to note that the CDMH project worked to address some of the root causes of these problems. By enabling interoperability between data networks, and leveraging open standards and controlled terminologies, CDMH and similar PCORTF projects encourage collaboration and data reuse. 


TABLE 1: Questions and Responses 

In which of the following NIH Institutes and Centers do you work? Please select only one.
	Institute or Center
		#	Response
		13	NCI (National Cancer Institute)
		8	NIAID (National Institute of Allergy and Infectious Diseases)
		7	NLM (National Library of Medicine)
		7	NINDS (National Institute of Neurological Disorders and Stroke)
		5	CC (NIH Clinical Center)
		4	NHGRI (National Human Genome Research Institute)
		3	NIMH (National Institute of Mental Health)
3	NICHD (Eunice Kennedy Shriver National Institute of Child Health and Human Development)
		2	NIAMS (National Institute of Arthritis and Musculoskeletal and Skin Diseases)
		2	NEI (National Eye Institute)
		2	NIDDK (National Institute of Diabetes and Digestive and Kidney Diseases)
		1	NIMHD (National Institute on Minority Health and Health Disparities)
		1	NIEHS (National Institute of Environmental Health Sciences)
		1	NIDCR (National Institute of Dental and Craniofacial Research)
		1	OD (Office of the Director)
		1	NIA (National Institute on Aging)
		1	CIT (Center for Information Technology)
		1	NHLBI (National Heart, Lung, and Blood Institute)

Which of your degrees and/or certifications are applicable to your role? (e.g. PhD, RN)
	Open-Ended Response
		#	Response
		40	PhD
		3	BS
		3	MS
		2	MD, PhD
		2	MD
		2	BA
		1	Master Degree in Biotechnology 
		1	RN, MSLS
		1	PSM
		1	MHS
		1	MS, CISSP
		1	MPP
		1	MA
		1	PhD, MPH
		1	MS, MPH
		1	PhD, MPH, MPharm
		1	MSPH

What role(s) do you play in data science research? Please select all that apply.
		#	Response
		13	Clinical
		59	Research
		6	Policy
		13	Quality
		22	Technical

	Other (please specify)
		#	Response
		1	I apply data science techniques to clinical and research datasets
		1	Population-based, epidemiologic
		1	account management 
		1	Biocuration

In which category(ies) do you conduct research? Please select all that apply.
		#	Response
		26	Clinical
		41	Laboratory
		20	Population

	Other (please specify)
		#	Response
		2	bioinformatics
		1	pre-clinical
		1	Dry lab, data analysis
		1	Data Science
		1	Translational
		1	Computational
		1	N/A

Indicate the relevance to your work (Very Low, Low, Medium, High, Very High, Not sure). 
	Capture and create metadata (descriptive information about your data, how it was collected, and other contextualizing information)
		#	Response
		20	No Response
		17	Very High
		10	High
		10	Medium
		4	Low
		1	N/A
		1	Very Low



Use common data elements, ontologies (formal models of concepts within a domain and their relationships), or other predefined terms for describing your data or variables
		#	Response
		13	High
		12	Medium
		11	Very High
		5	Low
		2	N/A
		1	Very Low

	Organize, tag, and track data so multiple team members can work on the same dataset
		#	Response
		23	Very High
		10	High
		5	Medium
		3	Low
		2	N/A
		1	Very Low

	Conduct research through data mining (using computational methods to discover patterns in large datasets)
		#	Response
		18	Very High
		8	Low
		7	High
		5	Medium
		3	N/A
		3	Very Low

Locate and obtain other researchers' shared data to use in your research, and clean or process it to meet your research needs
		#	Response
		17	Very High
		11	High
		8	Medium
		5	Low
		2	Very Low
		1	N/A

	Demonstrate, analyze, or communicate your research results through data visualization
		#	Response
		32	Very High
		5	High
		4	Medium
		2	Very Low
		1	N/A

	Create a plan for long-term storage and retention of your data
		#	Response
		23	Very High
		12	Medium
		4	High
		4	Low
		1	Very Low

	Publish and deposit data in a repository suited to your research field
		#	Response
		18	Very High
		10	High
		8	Medium
		6	Low
		2	Very Low

Write a formal data management plan, including selecting file formats, choosing a standard for data description, and planning for storage and preservation
		#	Response
		15	Medium
		11	High
		10	Very High
		5	Low
		2	Very Low
		1	N/A

Please indicate which of the following sources of data are currently or potentially relevant to your research:
	electronic health records (EHRs)
		#	Response
		22	Potentially helpful to my research
		10	No interest
		6	Essential to current research
		5	Essential to future research-currently don't have access

	electronic Patient Reported Outcomes (ePRO)
		#	Response
		26	Potentially helpful to my research
		9	No interest
		5	Essential to future research-currently don't have access
		3	Essential to current research

	


patient registries
		#	Response
		19	Potentially helpful to my research
		13	No interest
		8	Essential to current research
		4	Essential to future research-currently don't have access

	clinical trial summary (aggregate) data
		#	Response
		21	Potentially helpful to my research
		11	No interest
		9	Essential to current research
		2	Essential to future research-currently don't have access

	clinical trial individual patient data
		#	Response
		16	Potentially helpful to my research
		13	Essential to current research
		7	No interest
		6	Essential to future research-currently don't have access

	insurance medical claims
		#	Response
		25	No interest
		13	Potentially helpful to my research
		3	Essential to future research-currently don't have access
		2	Essential to current research



How valuable for your research would it be to have access to a resource that integrated data from insurance billing claims, electronic health records (EHRs), and patient registries? (0=not useful, 5=essential)[footnoteRef:7] [7:  Most responses to this question fall outside the scale range of responses and cannot be interpreted. ] 

	Open-Ended Response
		#	Response
		22	No Response
		6	0
		3	1
		2	100
		2	12
		2	11
		2	99
		2	98
		1	82
		1	47
		1	93
		1	51
		1	19
		1	46
		1	17
		1	64
		1	61
		1	34
		1	88
		1	50
		1	41
		1	24
		1	81
		1	59
		1	13
		1	25
		1	40
		1	10
		1	56
		1	22



How important is it to you for the data sources you use to be open and have limited restrictions of use? (0=not important, 5=essential)[footnoteRef:8] [8:  Most responses to this question fall outside the scale range of responses and cannot be interpreted.] 

	Open-Ended Response
		#	Response
		22	No Response
		3	98
		3	100
		2	58
		2	67
		2	88
		1	65
		1	74
		1	0
		1	84
		1	23
		1	83
		1	27
		1	92
		1	20
		1	8
		1	46
		1	63
		1	93
		1	40
		1	76
		1	66
		1	89
		1	26
		1	54
		1	72
		1	29
		1	60
		1	4
		1	30
		1	48
		1	51
		1	82
		1	94
		1	87



Please provide a rough estimate of the percentage of time - expressed as a whole number between 0 and 100 - you spend per week preparing data? (Preparing data is defined as a process of normalizing and features filtering in order to prepare the data for analysis; Source: A data analysis framework for biomedical big data: Application on mesoderm differentiation of human pluripotent stem cells: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5487013/)
	Open-Ended Response
		#	Response
		22	No Response
		8	20
		5	10
		5	50
		4	5
		4	25
		4	30
		2	60
		2	70
		2	90
		1	15
		1	75
		1	85
		1	95
		1	99

Of these, which types of data do you use? Please select all that apply.
		#	Response
		27	Structured
		19	Unstructured
		16	Simulated/Synthetic
		20	Real-World
		15	Public
		22	Private

What methods do you use for analyzing your data? Please select all that apply.
		#	Response
		29	Linear Regression
		25	Nonlinear Regression
		22	Classification
		15	Bayesian Methods
		15	Machine Learning
		14	Data Mining
		13	Simulation
		7	Text Analytics
		2	Prescriptive Analysis
		2	Natural Language Processing

	Other (please specify)
		#	Response
		59	No Response
		1	Bioinformatics
		1	ANOVA, PCA
		1	Deep Learning
		1	Markov processes

How do you define an acceptable data quality level?

	Response

	Data must include all relevant information about the context in which they were collected.

	Data that is accurate, consistently formatted using unambiguous and defined ontologies/classifications, publicly available, and complete with all the metadata necessary to understand its context

	when data meets pre-defined performance test or quality cannot be improved without significant additional investment of resources.

	one that minimizes data cleaning

	valid source, large sample/representative

	?

	Consistency checks for longitudinal data, error rates <5%

	based on publication 

	Data are acquired multiple times and are mutually consistent.

	Consistent results among users and types of analyses.

	previous data comparison, reduction of outliers

	Low level of missing data. Well defined features/outcomes. Understanding of any pre-processing that has been done. 

	amount of ambiguous/missing/un-map-able data elements

	When variables are consistent and intuitive, data is classified appropriately as numeric or character values, all data is conglomerated together

	Data that supports statistically significant results.

	High signal to noise ratios

	aim for completion

	Error rate is small enough relative to the effect size as to not impact data interpretation. 

	accurate, well organized with information of data generation process

	Acceptable means "tidy" in the formal "tidy data" definition - One row per observation, one column per variable. Acceptable alternatively means that I was able to talk to the data entry people and give them tips to save both them and me time. Some Excel spreadsheets are absolute nightmares -- empty rows/columns, additional column headers inserted as rows. 

	Depends on the project. The data should be consistent with certain expected results, e.g. knockout animals should show lower expression of the gene that was knocked out.

	Consistent and mostly complete

	Data are accessible, complete, and have not been manually edited.

	Depends on the data. For sequencing studies, it has to do with the number of reads and the quality score for those reads.

	D

	Should reflect real-world and clinical acceptability. Should be complete, error-free (other than those found in real world), and use standards where possible, or provide proper data definitions. Data acquisition purpose and considerations should be clearly specified. 

	No internal inconsistencies, <10% missing entries, extreme outliers explained by primary researchers

	It depends on the data

	Data that has been collected in an ethical and well-documented manner using measures considered valid by the field

	Depends on the study and type of data being used

	If not already usable, not too many steps to make it usable. 

	Don't understand your question!

	Depends on the data set, but mostly by internal and external validation

	it is dependent on the analysis and the research study. We aim for less than 90% erroneous data, where we are able to avoid it



When working with data, what barriers do you face? Please select all that apply.
		#	Response
27	Inconsistent Data
		30	Incomplete Data
		13	Duplicative Data
		8	Lack of strong data analytics skills
		9	Lack of management support for use of data and tools
		6	Lack of financial support for use of data and tools
		20	Data unavailable or difficult to access
		7	Results not used by decision makers
		5	Lack of domain expert input
		14	Multiple ad-hoc environments
		8	Limitations of tools
		8	Coordination with IT
		6	Difficult to explain data science to others
		9	Issues with privacy
		8	Unclear expectations for project impact
		6	Integrating findings into decisions

What is the primary objective for use of data in your research?
These responses have been removed from this document as they may contain PII. See Selected Highlights: Data Use in Research, above, for a summary. 

Please provide 1-2 examples of a typical research question for you or your team that would require collection and/or analysis of data? (e.g. "What microbiome characteristics of children exposed to antibiotics and different diets influence long-term health outcomes?" or "What are the genetic, epigenetic, and environmental factors of endometriosis, and how can they help us identify its subtypes?")
These responses have been removed from this document as they may contain PII. See Selected Highlights: Typical Research Questions, above, for a summary. 

In which areas, if any, do you need help with access to bioinformatics resources for your research program? Please select all that apply.
	Experimental design/planning (replicates, randomization)
		#	Response
		37	No Response
		14	A little
		10	None at all
		2	A lot

	Data analysis
		#	Response
		36	No Response
		11	None at all
		9	A lot
		7	A little

	Data management
		#	Response
		36	No Response
		13	A little
		7	None at all
		7	A lot

	Statistics
		#	Response
		36	No Response
		10	A little
		10	None at all
		7	A lot

	Software/Software planning
		#	Response
		36	No Response
		13	A little
		9	None at all
		5	A lot

	Storage
		#	Response
		37	No Response
		9	A lot
		9	None at all
		8	A little

	Security
		#	Response
		37	No Response
		12	None at all
		8	A little
		6	A lot

	Computers/Equipment
		#	Response
		37	No Response
		14	None at all
		7	A little
		5	A lot

	Training
		#	Response
		36	No Response
		13	A little
		7	A lot
		7	None at all

	Standards
		#	Response
		37	No Response
		12	A little
		10	None at all
		4	A lot

	Sharing/Collaborating
		#	Response
		36	No Response
		15	A little
		6	None at all
		6	A lot

	Licensing
		#	Response
		37	No Response
		10	A little
		10	None at all
		6	A lot

Select the data resources you currently use and are interested in using. Please select all that apply.[footnoteRef:9] [9:  Several respondents reported an inability to choose more than one response. This may explain an apparent underreporting of certain categories. ] 

	Agency Core Support Services, e.g. NIH CREx (Collaborative Research Exchange)
		#	Response
		63	No Response

	NIH Library
		#	Response
		55	No Response
		6	Currently use
		2	Interested in using

	Common Data Elements (CDEs) - use, recommend, contribute to a repository
		#	Response
		63	No Response

	Data Cleansing, e.g. Drake, OpenRefine
		#	Response
		63	No Response

	Data Dictionary
		#	Response
		62	No Response
		1	Currently use

	Data Capture tools, e.g. REDCap
		#	Response
		62	No Response
		1	Currently use

	Data Extraction tools, e.g. Octoparse, Talend, Informatica
		#	Response
		63	No Response

	Data Repositories, e.g. NIH Data Sharing Repositories
		#	Response
		61	No Response
		2	Interested in using

	
Data Visualization tools, e.g. Tableau, Datawrapper, Spotfire
		#	Response
		56	No Response
		6	Interested in using
		1	Currently use

	Formal Vocabularies, Terminologies, Ontologies, or Coding Systems
		#	Response
		60	No Response
		2	Interested in using
		1	Currently use

	Open Source Data tools, e.g. RapidMiner, Hadoop
		#	Response
		56	No Response
		6	Interested in using
		1	Currently use

	Sentiment tools, e.g. Opentext, Semantria
		#	Response
		63	No Response

	Statistical Programming/Analysis tools, e.g. R, SAS, MiniTab
		#	Response
		46	No Response
		14	Currently use
		3	Interested in using

What types of training or resources did you take in order to use those tools?
These responses have been removed from this document as they may contain PII. See Selected Highlights: Data Science Training, above, for a summary. 







Appendix 1
The following overview of the project was submitted to OMB as part of the application for Fast Track approval to conduct the survey (received November 9, 2018, in effect through May 31, 2021). 
PURPOSE:  To inform the National Information Center on Health Services Research and Health Care Technology (NICHSR) at the National Library of Medicine (NLM)/National Institutes of Health (NIH) on the use and interests related to clinical data and analytical tools by NIH intramural researchers, as well as identify the areas for growth and improvement. This survey will seek to inform of the resources and tools currently applied to data science research, their uses, and how they link varying data types, such as real world data. As found by NCBI in a 2017 literature review and stakeholder interviews, real world data is most commonly defined as data collected in a non-randomized controlled trial setting. The survey will seek to identify gaps between what is available and accessible versus what is desired or needed to conduct the most robust data driven research.
DESCRIPTION OF RESPONDENTS: Research scientists of the Intramural Research Program of the U.S. National Institutes of Health (NIH), including post-doctoral fellows, tenure-track and tenured scientists.
Selection of Targeted Respondents:
Universe of potential respondents: The National Institutes of Health (NIH) has an Intramural Research Program (IRP), https://irp.nih.gov/, with approximately 1,200 Principal Investigators (PIs), https://irp.nih.gov/our-research/principal-investigators, that conduct biomedical or behavioral research within the IRP. The PIs work in scientific laboratories, hospital clinics, and fieldwork stations that are organizationally aligned with a particular NIH Institute or Center. Additionally, NIH hosts about 300 clinical fellows and about 3,200 Postdoctoral IRTAs.
Sampling Plan: The pool of potential respondents will be contacted via identified NIH listservs, such as FELLOW-L, NIH-DATASCIENCE-L, and BIOINFORMATICS-SIG-L. The survey is not meant to be statistically significant due to a low sample size therefore no sample plan has been identified.
ESTIMATED BURDEN HOURS and COSTS
	Category of Respondent 
	No. of Respondents
	No. of Responses per Respondent 
	Time per Response  
(in hours) 
	Total Burden Hours 

	NIH Investigators, clinical fellows, and postdocs
	 200 of 4,700
	              1
	  15/60
	50

	
	
	
	
	

	Totals
	  
	
	
	50






Appendix 2
Survey notifications and reminders, such as the example below, were distributed through the NIH-DATASCIENCE-L listserv. 
Date:    Tue, 27 Nov 2018 15:17:45 +0000
Subject: Participate in 15-minute Health Science Data Access and Use Analysis survey Today!
Dear Colleagues:
The National Information Center on Health Services Research and Health Care Technology (National Library of Medicine) seeks your input on the resources and tools that NIH intramural researchers and fellows use in their research work, particularly using "real world data."  The results of this anonymous survey will help identify gaps between what is available and accessible versus what is desired or needed to conduct the most robust research using clinical and administrative data, and other sources.
Please consider taking this survey if you are an intramural researcher who does research on human subjects and/or research using data about human subjects.
It will take approximately 15 minutes to complete this survey. Please click the link below to begin.
Link to Survey: https://www.surveymonkey.com/r/G7QKVCK 
Survey Closes: Thursday, November 29, 2018
Thank you for taking time to participate in our survey. If you have any questions or feedback, please contact vaishnavi.rao@nih.gov<mailto:vaishnavi.rao@nih.gov>.
Sincerely,
Lisa Lang, MPP,  Assistant Director, Health Services Research Information and Head, NICHSR 
Rachael Roan, MLIS, Interoperability and Data Policy Specialist 
Richard Ballew, Ph.D, NIH CDE Repository Business Analyst
Vaishnavi Rao, MPH, NIH CDE Repository Curator National Library of Medicine
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