APPLIED HEALTH INFORMATICS
Research Informatics & Data Management - From Research Question to Trustworthy Evidence
Instructors/Presenters: Ashley Landay, MBA/MS & Chamberlain Nwanne, PhD

Applied Exercise: Can We Trust the Dataset?
Time: Maximum 2 hours | Total: 100 points
Submission Format: Email to argo.msk.healthinformatics@gmail.com
Complete all 5 tasks

Scenario
You are the Research Informaticist supporting a collaborative oncology study at a regional teaching hospital in Nigeria.
The research team wants to investigate:
Among women newly diagnosed with breast cancer, what proportion initiated definitive treatment within 60 days of diagnosis, and what patient or care factors appear to be associated with delayed treatment initiation?

The hospital does not have a fully integrated electronic health record. Researchers assembled information from four sources:
· Cancer registry 
· Pathology database 
· Oncology clinic records 
· Chemotherapy/treatment records 

A research assistant linked the records and produced the preliminary dataset below. The Principal Investigator believes it is ready for analysis and asks you to approve it.

Preliminary Research Dataset — 20 Records
	Study ID
	Age
	Diagnosis Date
	Stage
	Treatment Start
	Treatment
	Facility
	Status

	BC001
	46
	03-Feb-26
	IIB
	18-Mar-26
	Chemotherapy
	Hospital
	Active

	BC002
	58
	12-Feb-26
	IIIA
	20-Apr-26
	Chemotherapy
	Hospital
	Active

	BC003
	39
	15-Feb-26
	II
	—
	—
	Hospital
	LTFU

	BC004
	67
	21-Feb-26
	III
	15-Mar-26
	Surgery
	Hospital
	Active

	BC005
	52
	28-Feb-26
	IIIA
	14-Apr-26
	Chemotherapy
	Hospital
	Active

	BC006
	44
	04-Mar-26
	IIB
	02-Apr-26
	Chemotherapy
	Hospital
	Active

	BC007
	61
	10-Mar-26
	IV
	01-Mar-26
	Chemotherapy
	Hospital
	Active

	BC008
	49
	14-Mar-26
	—
	05-May-26
	Chemotherapy
	Hospital
	Active

	BC009
	55
	18-Mar-26
	IIIB
	—
	—
	External
	Active

	BC010
	42
	22-Mar-26
	IIIA
	19-May-26
	Chemotherapy
	Hospital
	Active

	BC011
	46
	03-Feb-26
	IIB
	18-Mar-26
	Chemotherapy
	Hospital
	Active

	BC012
	36
	25-Mar-26
	II
	12-May-26
	Surgery
	Hospital
	Active

	BC013
	63
	29-Mar-26
	IIIB
	08-Jun-26
	Chemotherapy
	Hospital
	Active

	BC014
	47
	02-Apr-26
	IIA
	19-Apr-26
	Surgery
	Hospital
	Active

	BC015
	54
	08-Apr-26
	IIIA
	—
	—
	Hospital
	LTFU

	BC016
	41
	13-Apr-26
	Stage 2
	01-Jun-26
	Surgery
	Hospital
	Active

	BC017
	69
	17-Apr-26
	IV
	25-Apr-26
	Palliative Therapy
	Hospital
	Active

	BC018
	50
	21-Apr-26
	IIB
	28-Jun-26
	Chemotherapy
	External
	Active

	BC019
	45
	—
	IIIA
	17-Jun-26
	Chemotherapy
	Hospital
	Active

	BC020
	57
	30-Apr-26
	IIIB
	30-Apr-25
	Chemotherapy
	Hospital
	Active


Additional information from the research team
1. BC011 may represent the same patient as BC001. 
2. “Diagnosis Date” does not have a consistent definition: for some patients it represents pathology specimen collection, while for others it represents pathology report verification. 
3. Stage was abstracted from both clinical notes and the cancer registry, but the staging system/version was not retained.
4. LTFU means lost to follow-up, but the team does not know whether these patients received treatment elsewhere. 
5. “External” indicates that some care occurred outside the study hospital, and external treatment dates are incompletely captured. 
6. The dataset includes only patients appearing in the hospital cancer registry. 
7. “Treatment Start” represents the earliest treatment date found in the available systems.
The research assistant standardized some dates and stage values during extraction but did not document all transformations.

Task 1: Translate the Research Question into Data Requirements - 15 points
The research question sounds straightforward, but several concepts must become explicit computable definitions before analysis.

1. Data Requirements Table: Identify the five most important variables or concepts required to answer the research question. For each, provide a concise operational definition and explain how it should be represented.

2. Critical Definition: Identify the single variable whose incorrect definition would most threaten the validity of the study and explain why.


Task 2: Assess Data Quality and Fitness for Purpose - 25 points
Evaluate both the visible dataset and the contextual information provided.

1. Data Quality Table: Identify two consequential data-quality problems. For each, classify the relevant quality dimension – Completeness, Accuracy, Consistency, Validity, Uniqueness, Integrity, or Timeliness, and recommend one action:
A — Correct using a defined rule
B — Verify against source
C — Obtain clinical/research clarification
D — Leave unresolved and document as a limitation

2. Fitness-for-Purpose Judgment: In 100–150 words, state whether the dataset in its current form can reliably measure treatment initiation within 60 days and identify the most important reason for your conclusion.

Task 3: Evaluate Provenance, Lineage and Metadata – 15 points
The final values in a research dataset are meaningful only when their origins and transformations can be understood.

1. Traceability Table: Select two important variables and identify for each its likely provenance, one important lineage/transformation issue, and the metadata required for reproducible interpretation.
2. Traceability Gap: Identify the single most consequential missing provenance, lineage, or metadata element in this case and explain what could go wrong if it remains unresolved.

Task 4: Identify Bias and Governance Risks – 20 points
Consider what happened before statistical analysis begins.

1. Bias Analysis: Identify two important potential biases. For each, explain its likely source and which patients or study findings could be systematically affected.

2. Governance Recommendation: Recommend two essential governance/privacy controls that should be in place before the dataset is approved for research use, briefly explaining the purpose of each.

Task 5: Make the Research Informatics Decision – 25 points

You must now advise the Principal Investigator.

Choose:
A. Approve for analysis as currently constructed
B. Approve with documented limitations
C. Do not approve yet—additional remediation is required

1. Decision: State only one option from A, B, or C and identify the two highest-priority actions or conditions supporting that decision.

2. Research Informatics Advisory Note: Write a 200–250-word professional note to the PI explaining what the dataset can and cannot currently support, what must be resolved before analysis, and what important limitations may remain even after remediation.


100-Point Grading Rubric
	Task
	Competency
	Points

	1
	Research question → computable information requirements
	15

	2
	Data quality & fitness for purpose
	25

	3
	Provenance, lineage & metadata
	15

	4
	Bias, governance & responsible data use
	20

	5
	Integrated Research Informatics judgment
	25

	
	TOTAL
	100



