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What is secondary data analysis?

Use of existing data for an analysis that is distinct from
the primary reason the data were collected



Why do secondary data analysis?

Feasibility
Efficiency
Training



Why do secondary data analysis?

Trainees usually lack time, resources, and research skills
2° analysis lets you do in days what would take years
Allows skill acquisition and apprenticeship












Why do secondary data analysis?

Some projects are not feasible without 2° data analysis
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How to do secondary data analysis?

Randomized clinical trials
Observational research studies
Registries

Surveys

Administrative data



Randomized clinical trials

Advantages
- Relatively large populations with a specific disease
- Rigorous ascertainment of outcomes
- Can explore effects of intervention

Disadvantages
- Not population based
- Need to account for intervention effect
- Usually modest sample sizes



Randomized clinical trials

NINDS repository

https://www.ninds.nih.gov/Current-
Research/Research-Funded-
NINDS/Clinical-Research/Archived-
Clinical-Research-Datasets















Observational research studies

Advantages
- Prospective enrollment, ascertainment, and follow-up
- Wealth of detailed assessments
- Often population based

Disadvantages
- Small numbers of patients with diseases not of 1° interest
- Incomplete ascertainment of non-study related endpoints
- Trade-off b/w modern diagnostics vs length of follow-up
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Registries

Advantages:
- Relatively granular data
- Often prospectively collected
- Standardized definitions

Disadvantages:
- Not population based
- Most diseases lack registries
- Variable availability of follow-up



Registries

Get With The Guidelines

National Surgical Quality Improvement Program
National Cardiovascular Data Registry

Cornell Acute Stroke Academic Registry (CAESAR)

Athens Stroke Registry













CAESAR piggybacks onto GWTG—Stroke

JAMA | Original Investigation

Association of Preceding Antithrombotic Treatment
With Acute Ischemic Stroke Severity and In-Hospital
Outcomes Among Patients With Atrial Fibrillation

Ying Xian, MD, PhD; Emily C. O'Brien, PhD; Li Liang, PhD; Haolin Xu, MS; Lee H. Schwamm, MD; Gregg C. Fonarow, MD; Deepak L. Bhatt, MD, MPH;
Eric E. Smith, MD, MPH; DaiWai M. Olson, PhD, RN; Lesley Maisch, BA; Deidre Hannah, MSN, RN; Brianna Lindholm, BA; Barbara L. Lytle, MS;
Michael J. Pencina, PhD; Adrian F. Hernandez, MD, MHS; Eric D. Peterson, MD, MPH



Research Data Repository






Plans to link CAESAR to NY SPARCS



Surveys

Advantages:
- Nationally representative
- Outpatient data available in some surveys
- Longer time span of available data

Disadvantages:
- No longitudinal follow-up
- Cannot account for multiple visits by same patient
- Often mostly limited to administrative data



RESEARCH LETTER

National Trends in Ambulance Use by Patients
With Stroke, 1997-2008

To the Editor: Thrombolytic therapy improves outcomes af-
ter ischemic stroke, but most patients are ineligible because
they do not present in time." This has prompted efforts to edu-
cate people to call 911 for signs of stroke because ambulance
transportation results in faster arrival at the emergency de-
partment (ED).? Regional studies have suggested suboptimal
ambulance use among patients with stroke,’ but none has ex-
amined a nationally representative population or temporal
trends since the approval of thrombolysis.

Methods. We analyzed data collected by the National Hos-
nital Ambnlatory Medical Care Survev (NHAMCS) he-
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Administrative data

Advantages:
- Extensive longitudinal follow-up
- Adequate power even for rare diseases
- Can be population based

Disadvantages:
- Data limited to ICD codes
- No medication data
- No lab or imaging data



What are administrative data?




Very useful for health services research



Also useful for clinical research



But high potential for MIS-use



Statewide all-payer claims data

L, NY, GA, MA, ...
Deidentified
_ongitudinal tracking
25% US population
No outpatient data
No medication data




Different possible designs

Descriptive — simple, robust
Associations — more difficult, more interesting












Duration of postpartum thrombosis

Delivery 1 Year Later

0-6 wks 0-6 wks

7-12 wks 7-12 wks

13-18 wks 13-18 wks

19-24 wks 19-24 wks







Medicare data includes outpatient visits

Byproduct of claims submitted by providers

Key clinical information:
- Basic demographic information
- ICD diagnosis codes (in- and out-patient)
- ICD procedure codes (from hospital)
- CPT procedure codes (in- and out-patient)
- Date of death
- Date of insurance start/stop



Medicare data

Advantages:
- Includes ambulatory diagnoses
- CPT procedure codes more granular
- More accurate censoring
- Potentially linkable to medication data

Disadvantages:
- 65 years of age and older only
- Population-based?
- Expensive/cumbersome



Medicare Limited Datasets are attractive

Traditional Medicare datasets:
- Identifiable
- Need IRB approval
- More cumbersome DUA

Limited datasets:

- Essentially deidentified
- Much less expensive
- Straightforward DUA






Merging in external data can add value

Medicare datasets include county codes and physician
NPl numbers

Possible to merge in:
- County demographics and socioeconomic indices
- Physician board-certification, etc









Commercial claims data

Essentially same as Medicare but <65 years of age
Can include medications, lab results

Optum, Thomson Reuters, Premier, etc

Extremely expensive

Population-based?



Original Investigation
Population-Level Evidence for an Autoimmune
Etiology of Epilepsy

Mei-Sing Ong, PhD; Isaac S. Kohane, MD, PhD; Tianxi Cai, PhD; Mark P. Gorman, MD; Kenneth D. Mandl, MD, MPH

IMPORTANCE Epilepsy is a debilitating condition, often with neither a known etiology nor an
effective treatment. Autoimmune mechanisms have been increasingly identified.

OBJECTIVE To conduct a population-level study investigating the relationship between
epilepsy and several common autoimmune diseases.

DESIGN, SETTING, AND PARTICIPANTS A retrospective population-based study using claims
from a nationwide employer-provided health insurance plan in the United States. Participants
were beneficiaries enrolled between 1999 and 2006 (N = 2 518 034).

MAIN OUTCOMES AND MEASURES We examined the relationship between epilepsy and 12
autoimmune diseases: type 1diabetes mellitus, psoriasis, rheumatoid arthritis, Graves
disease, Hashimoto thyroiditis, Crohn disease, ulcerative colitis, systemic lupus
erythematosus, antiphospholipid syndrome, Sjogren syndrome, myasthenia gravis, and celiac
disease.

RESULTS The risk of epilepsy was significantly heightened among patients with autoimmune
diseases (odds ratio, 3.8; 95% Cl, 3.6-4.0; P < .001) and was especially pronounced in
children (5.2; 4.1-6.5; P < .001). Elevated risk was consistently observed across all 12
autoimmune diseases.

CONCLUSIONS AND RELEVANCE Epilepsy and autoimmune disease frequently co-occur;
patients with either condition should undergo surveillance for the other. The potential role of
autoimmunity must be given due consideration in epilepsy so that we are not overlooking a
treatable cause.

JAMA Neurol. 2014;71(5):569-574. doi:10.1001/jamaneurol.2014.188
Published online March 31, 2014.

Supplemental content at
jamaneurology.com
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Figure 1. Risk of Epilepsy in Children (<18 Years) and Nonelderly Adults (<65 Years) With Autoimmune Disease
Compared With Individuals Without Autoimmune Disease

Autoimmune Disease No. Epilepsy, % OR (95% CI)
Antiphospholipid syndrome 5423 3.2 9.0(7.7-10.5) HEH
SLE 9696 2.5 7.4(6.5-8.4) HIH
Type 1 diabetes mellitus 43704 1.8 5.2 (4.9-5.6) ]
Myasthenia gravis 1070 1.7 4.9 (3.1-7.8) L
Celiac disease 1885 1.5 4.5 (3.1-6.5) ]
Sjogren syndrome 3614 1.5 4.3(3.2-5.6) ]
Rheumatoid arthritis 22890 1.2 3.5(3.1-4.0) HEH
Crohn disease 8774 1.1 3.1(2.5-3.8) -
Ulcerative colitis 10690 0.9 2.5(2.1-3.1) i
Hashimoto thyroiditis 9830 0.8 2.4 (2.0-3.0) i
Graves disease 9758 0.8 2.2(1.8-2.8) i
Psoriasis 23542 0.7 1.9(1.6-2.3) HEH
Any of the above 135394 1.3 3.8 (3.6-4.0) -

1.0 2.0 4.0 8.0 16.0
OR, Log Scale



Admin data are a great resource for trainees

Publicly available
Not disease specific

Can be quickly certified as IRB exempt









JAMA Neurology | Original Investigation

Distributional Validity and Prognostic Power of the National Institutes
of Health Stroke Scale in US Administrative Claims Data

Hamidreza Saber, MD, MPH; Jeffrey L. Saver, MD



Methodological considerations

Understand source data

Beware of misclassification

Beware of nonrepresentative samples
Data management and ethics



Must understand nature of source data

Misunderstandings of source data
- Assuming longitudinal design when data are cross-sectional
- Effects of undocumented mortality
- Physician claims versus hospital diagnoses
- Secular trends in coding



Must understand nature of source data

Know your dataset inside and out
- Read documentation
- Attend training
- Read papers
- Speak with experts



Beware of misclassification

Power # misclassification
Misclassification dilutes ability to detect differences
Cannot be fully overcome by increasing sample size

Thought experiment: what if you gave half your
treatment group placebo instead?



Beware of nonrepresentative samples



Key message

Include patients who reflect target population, in
sufficient numbers

Measure the right things, and do it accurately



Key message

Include patients who reflect target population, in
sufficient numbers

Measure the right things, and do it accurately

NO AMOUNT OF STATISTICAL WIZARDRY CAN HELP
YOU IF YOU FAIL IN THESE TWO STEPS



Data management

Security
- Always use an encrypted, ITS-tagged computer
- Strict password hygiene
- Be aware of phishing
- Do not use unapproved cloud services for research data



Data management

Reproducibility
- Start with source data file
- Use a script to manipulate/analyze data
- Save resulting file as a different file
- Errors can be corrected without affecting the source data



Data management

Audit trail

- At all times, act as if FDA, DHHS, IRB, and Office of Research
Compliance are about to come and audit your study

- Clearly organized and named folders and file names
- Detailed comments in your analysis script

- Readme files, notes, whatever you need to be able to
remember and explain source of data and its analysis from
start to finish



Ethics and regulatory approvals

Ensure all research activities have IRB approval
Request IRB exemption for analysis of deidentified data

Request expedited review and waiver of informed
consent for:

- Minimal risk

- Research not practicable without exemption
Anything else will require full-board review and
informed consent



Tips to get started

Make a win-win deal with your chair/chief/mentor:
- They provide modest start-up funding ($1,000-$5000)
- You provide the time/effort to acquire, learn, clean dataset

- Provides crucial career development for you and becomes
lasting departmental resource



Tips to get started

Master the literature on a topic

Be alert to new ideas and techniques
Observe closely

Allow time for reflection and creativity
Find a good mentor

Be tenacious



Tips to get started

Remember: Initial projects are primarily to build skills
Rigorously assess feasibility before committing time

Know when to call off a project



Tips to get started

Think creatively about diagnoses, not clinical data
Think through biases and minimize them

Use validated codes or validate codes yourself
Lots of sensitivity analyses

Be careful about making strong claims
Remember Bayes, guard against p-hacking



Tips to get started

Form collaborations with researchers involved in
prospective research studies in your area of interest

Reach out to investigators at your institution, network
at meetings

Be enthusiastically persistent!



Tips to get started

Maintain a balanced research diet
- Chart reviews (limit your portions!)
- Administrative data
- Secondary analyses of prospective data
- Ancillary studies
- Prospective observational studies
- Clinical trials



We love to collaborate!

Please feel free to reach out anytime
hok9010@med.cornell.edu




