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Transitioning from clinical training to a post-doctoral fellowship or to academia requires
publishing research. A first step is accessing the mentorship, data, protected time, and
resources to develop research skills and initiate projects. Trainees and early career
investigators can undertake research in the basic sciences, use clinical trial data, or perform
research with observational studies. This article focuses on how to pursue research with
longitudinal cohort studies, an important type of observational study.

As opposed to an experimental study, where investigators manipulate or assign an exposure
or intervention, in an observational study participants are defined according to their observed
exposure status. Potential data sources for such studies include administrative or
questionnaire databases, medical records, stroke registries, and population-based
epidemiological studies.

Longitudinal cohort study definition

Longitudinal cohort studies follow a designated group of individuals, often from a fixed
geographic region, over a period of time to track them for disease outcomes.! Participants
are selected who are free of the outcome at the beginning of the study, but are at risk for
developing the disease. When testing a hypothesis, a group of participants without a
specified exposure is the ‘referent” or comparison group. Investigators compare disease
incidence between the exposed and unexposed individuals over a period of follow-up. The
study design facilitates investigating disease risk factors, which are measured or assessed
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prior to the outcome event. Longitudinal cohort studies can describe trends in disease
incidence over time, the effect of clinical decisions or treatments on outcomes, and analyze
risk factors or biomarkers for prediction of disease. The Table lists examples of cohort
studies that investigate stroke.

Advantages for early career investigators

For trainees and early career investigators, there are appealing advantages of research with
cohort studies, both with regard to the science as well as to the research environment. Many
of these studies have extensive, well-curated, and high-quality datasets from which to test
hypotheses. The Framingham Heart Study (FHS)2 3, for example, celebrated its 70! year in
2018. Over 15,000 FHS participants have contributed to research studying stroke, dementia,
Parkinson’s disease, and epilepsy, among other outcomes. The FHS has a rich dataset
including assessment of cardiovascular risk factors (determined via interview,
questionnaires, clinical evaluation, and review of medical records), blood biomarkers,
neuroimaging, cognitive testing, and a brain donation program. Data from longitudinal
cohort studies often contain more detail than administrative datasets, such as information on
stroke subtype, stroke severity, and disease-specific mortality. Outcomes relevant to
cerebrovascular disease may be measured prospectively, such as functional status, cognitive
dysfunction, quality of life, and depression. Research with higher quality data can lead to
higher impact publications.

When initiating research with a longitudinal cohort study, early career investigators might
begin by using previously collected data. It is also possible to propose collection of new data
at follow-up assessments (“ancillary studies”) or use existing resources to create new
datasets. An example of the latter is using previously collected blood samples to measure
novel serum biomarkers. The National Institutes of Health (NIH) have funding opportunities
that encourage the use and development of existing cohort data. Research funding and
fellowship opportunities are also available through medical specialty societies, philanthropic
foundations, and non-profit organizations.

Longitudinal cohort studies provide an excellent research training environment. Ongoing
studies often have well-established research teams and senior investigators with extensive
experience. Study investigators may have diverse research interests and come from varied
clinical and scientific backgrounds, including neurology, cardiology, neuropsychology,
neuroimaging, neurobiology, epidemiology, biostatistics, genetics, and bioinformatics. A
study may have multiple principal investigators of funded grants. Senior members often have
the mentoring experience and resources to oversee training for early career investigators and
they frequently mentor individuals from outside of their own institution. Access to high
quality data, mentorship, and training in the research process are critical for launching a
career in clinical research.

Challenges in research using longitudinal cohort studies

Early career investigators may find it daunting to attempt research with extensive datasets
from long-running cohort studies. Many important or straightforward research questions (the
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“low-hanging fruit”) have been studied or published. To propose a feasible research
question, the methods for defining exposures and outcomes need to be clearly understood.
For example, an exposure such as physical activity level can be measured by self-report
questionnaire, daily activity logs, or via a wearable device, such as an accelerometer or
smartwatch. Stroke mortality can be determined using death certificates, medical records, or
review by an endpoint committee. Often, guidance from experienced senior investigators,
biostatisticians, and data managers is necessary to understand and interpret the available
data. Working with epidemiologists and experienced biostatisticians is important to
understand the nuances of the data and to use appropriate statistical approaches. If you are a
collaborator from another institution, you may need to provide funding for the
biostatisticians to run the analyses.

There are limitations to performing research with longitudinal cohort studies. Prospective
cohort studies can measure disease incidence, but do not adequately estimate prevalence,
unless the cohort is representative of the larger population. Rare conditions are difficult to
examine because of low numbers of events. Depending on the cohort size, there may even be
few events for relatively common conditions. Loss to follow up can be a problem. As with
any observational study, there are sources of bias or design aspects that can compromise the
validity of findings. Selection bias can occur when participants are differentially chosen to
undergo certain research assessments. For example, participants who undergo MRI tend to
be healthier than those that do not or cannot (e.g., contraindicated due to a pacemaker).
Important variables that are not measured during a study can cause confounding.
Misclassification bias can occur depending on how information is collected and interpreted.
Ascertainment of stroke events using medical records and review by a neurologist will
‘phenotype’ a stroke with more rigor than an event determined by history or self-report.
Finally, external validity is questioned if the cohort is not representative of the larger
population, for example with regard to distribution by sex, race, or ethnicity.

How you can get involved

Before submitting a proposal as a new investigator, become familiar with the cohort study,
discuss your interests with study co-investigators, and develop a feasible research idea. The
study website may have information about the study, list participating institutions and
investigators, and highlight previous publications. Cohort study designs are frequently
published in journals. Familiarize yourself with recent publications in your field. Some
studies have generated thousands of publications, so developing a new and viable research
idea is important.

Obtain a background in clinical epidemiology and biostatistics early during training.
Understand study design, sources of bias, and how to interpret measures of association,
confidence intervals, and P values. Consider incorporating this education into a postdoctoral
fellowship, earning an advanced degree, or taking summer courses. Your institution may
offer tuition remission for coursework, or your department may be willing to support you.
There are also online courses in introductory clinical epidemiology and biostatistics.
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Communicate directly with investigators associated with the study. Identify senior
investigators and use tools such as NIH RePORTER (http://projectreporter.nih.gov/
reporter.cfm) to learn about their research. Ask to join a lab meeting, teleconference,
working group, or email listserv, if possible. Discussing your ideas can help refine your
research question. Study investigators can help you assess if your project will have enough
statistical power. You may find a similar proposal was made by another investigator, or a
similar project was begun but never published. This is an opportunity to seek mentorship. A
mentor can sponsor you and help with submitting your research proposal.

Research with longitudinal cohort studies can be performed independently, requesting data
from repositories such as the National Heart, Lung, and Blood Institute’s Biologic Specimen
and Data Repository Information Coordinating Center (BioLINCC)* or the National Center
for Biotechnology Information’s genetic repository database of Genotypes and Phenotypes
(dbGaP). However, collaborating with study investigators has distinct advantages. As a new
collaborator, you gain access to the investigators’ detailed knowledge of the study. Statistical
support may be provided for your project. You may need to submit your proposal to an
Executive Committee or other review body and determine the correct process for getting
Institutional Review Board approval.

Conclusions

Research with longitudinal cohort studies can provide significant opportunities for early
career investigators. These studies often have extensive data sets and experienced co-
investigators working on high-quality science. Beyond opportunities to publish, joining a
research team at a cohort study can open doors for mentorship, expand research skills, and
help focus and refine your research path.

Acknowledgments

Sources of Funding:

Dr. Aparicio receives research support from the NIH National Institute on Aging (R01AG054076-02S1), the
American Heart Association (17IBDG33700328), and from the Boston University Aram V. Chobanian Assistant
Professorship.

References

1. Rothman KJ. Types of Epidemiologic Studies In: Epidemiology: An Introduction. 2nd ed. New
York, NY: Oxford University Press; 2012: 69-109

2. Dawber TR, Meadors GF, Moore FE. Epidemiological approaches to heart disease: The
Framingham Study. Am J Public Health Nations Health. 1951;41:279-281 [PubMed: 14819398]

3. Tsao CW, Vasan RS. Cohort profile: The Framingham Heart Study (FHS): Overview of milestones
in cardiovascular epidemiology. Int J Epidemiol. 2015;44:1800-1813 [PubMed: 26705418]

4. Giffen CA, Wagner EL, Adams JT, Hitchcock DM, Welniak LA, Brennan SP, et al. Providing
researchers with online access to NHLBI biospecimen collections: The results of the first six years
of the NHLBI BioLINCC program. PloS One. 2017;12:e0178141 [PubMed: 28614402]

Stroke. Author manuscript; available in PMC 2020 April 01.


http://projectreporter.nih.gov/reporter.cfm
http://projectreporter.nih.gov/reporter.cfm

Page 5

Aparicio

9861 ©10S3UUIIAl JO ANsIBAIUN VSN ‘emol (SHAI) ApmiS Ly[eaH S, USLWOM BMO|
G66T 18)U8D J9aue) adoH Jo Ao VSN ‘vo (S10) Apms s1ayoea] eluioped
G661 Ansienun uoisog VSN 8y ul arels Aiana wiody sjuediolied (SHME) ApniS Yi[esH S, UsWOM Xoelg
yieay s,Uswiom uo snaoy 0} paubisap salpnis oyoD
(N3Y1S) 10mBN
102 uepeq] Jo AlslaAlun eLIBBIN pue eURYD UI SI81ULD 61T uoI1eINPT pue Ydoseasay aAlebnssau| 8yons
996T a1u11D oAeN VSN ‘UISUOISIA ‘NIA Ul uoifial Alunod-uanas-Aluamp (d3¥) 108l014 ABojorwapid3 Jeisayooy
2002 pi0x0 J0 Austeniun wopBury pauun ‘puejbuz ‘Alunod a1yspIoyxo (OSVAXO) Apmis 1enaseA ployxo
066T Aysianun eiquingod VSN ‘AN ‘AND 3104 M3N ‘pooyioqybiau siybiaH uolbuiysem (SYINON) Apmis ueneyuel UIByHON
(SSNDD)
£66T 1FeUUIdUID JO ANISIaAIUN VSN /19muay UIBYLON/OIYQO ‘IFeuuldul) Jayealo Jo uoibal Ajunod-anlq | Apnis 8x041S AYonuay UIBYMON/ITeUUIdULD Jaleal)
(o15va)
0002 uebIydI Jo Alissalun VSN ‘sexa] ‘Alunod sadsnN 1SUYD sndioD Ul 8dUB|ISAINS YNy ulelg
suJaned [eJlsyal PajjoJiuod yum suoifial wouy saipnis paseqg-uoneindod pue adue||1sAIns 8401S
666T ua[ehas J0IJIA glSIsAIUN 99Ukl ‘al|jadiuoN pue ‘uofig ‘xnespiog (0g) Apmis A1D-8a1y L
066T 181ua) [e2IpaIA Snwisel] SpueIaYIsN ‘WepJanoy (sy) Apnis weplanoy
SJEIS J3YI0 WoJy sjuedioned pue (Sesueyly ‘euURISINOT ‘eWede|y (s@dv9o3y) aons ul
€002 weybulwlig 1e ewede|y Jo AlsisAiun ‘SN ‘@assauua] ‘e1fi0a9 ‘euljored Yyinos ‘ON) SN ulaiseayinos | ssouasayi@ Jeuoibay puy d1ydesfoss Joj suoseqy
VSN ‘NIN ‘Ined 1S
‘(AN) M40A MBN ‘Xu0.ig UIBYINOS pue UBlRYUBIA UIBYLON ‘vD ‘Aluno)
0002 uojBulysem Jo Ausieniun so[afuy 07 *ON ‘Aunod yihsiod ‘stoul||l ‘0bedIyD ‘AN ‘alowneg (WS3IN) $1S018]95018U1Y 40 ApMIS d1ULF-BINA
8661 1ddississIN o Ansieniun VSN ‘SIAl ‘uosxoer (SHr) ApmsS sy uosyaer
SY6T Aisianiun uolsog VSN ‘snasnydesse| ‘weybulwel (SH4) Apmis UeaH weybuiwel
VSN ‘ANl “Aiunog uojburysep pue ‘(v0) elulojijed
066T uoibulysepn Jo Alisianiun ‘Aluno) ojusweldes ‘elueAjAsuuad ‘ybingsnid ‘ON ‘Aunod yiAsio4 (SHD) Apmis yieaH Jejnasenoipled
(wsn) eauswy o sajels panun ‘(Qin) puelhien
‘Ajuno) uolBuiysepn pue ‘(NIA) BI0SauulN ‘sgdngns sijodeauulin (ow)
/86T 1IIH 13deyd-ONN ‘(SIN) 1ddississtiAl ‘uosxaer ((ON) eutjosed yuoN ‘Aunod yisiod ApMs saUNWILIOD Ul XSty SIS0IR|IS0IBUIY
(s39v)
196TT UOIIRII0SSY HeaH JIpue[ad] pue|ad] ‘MinelAay Apms Ajigndadsng ‘uswuoiiAug ‘auss ‘aby

Sa1pNIs 11oyod [eulpnibuo]

uo11deoul Jo Jes A

uonnIsul Buieulp 100o/pes

(S)uoiyeso

auwreu Apnis

Author Manuscript

Author Manuscript

30415 a1ebsanul 18yl saipnis [ealbojolwapids paseq-uone|ndod Jo sajdwex3

‘S|qeL

Author Manuscript

Author Manuscript

Stroke. Author manuscript; available in PMC 2020 April 01.



Page 6

Aparicio

1661 SIH ‘HMg vsn (SHM) ApmiS Y1jesH S, UsLoM

T66T 191U8YD YdJessay Jaoued uosulydinH pal4 VSN 8yl Ul SI81Usd [edIUI[D O (IHAN) @AIRNIUL Yi[eaH S, USWOAN
(SIH) 100Y2S [edIPSIN pJeAteH

96T ‘(HMG) [endsoH s,uswop pue weyblg VSN 8y ul sagels /T 11 SHN ‘(SHN) ApniS Y1jeaH ,s8sINN

uo13dedul JO Jesp

uonn}sul Buireulp Jooo/pes

(S)uoireoo

awreu Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Stroke. Author manuscript; available in PMC 2020 April 01.



	Longitudinal cohort study definition
	Advantages for early career investigators
	Challenges in research using longitudinal cohort studies
	How you can get involved
	Conclusions
	References
	Table.

