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Where to begin? Thirty must-read papers for newcomers
to pharmacoepidemiology

Pharmacoepidemiology, the study of use and effects of medications,

devices, diagnostics, and other medical interventions in large populations,

is a science under constant development. New study designs are added to

the armamentarium, new data sources are being leveraged, and new

approaches are developed. All are changing the conduct of

pharmacoepidemiological studies. In addition, the growing availability of

electronic healthcare data, and the openness of regulators to review real-

world evidence (RWE), is attracting a variety of disciplines who are new to

epidemiologic methods in general and to pharmacoepidemiologic applica-

tions and causal inference work on drug effects in particular. For new-

comers to the field of pharmacoepidemiology, this provides a challenge in

assessing “where to begin”when diving into the ever-growing literature.

To establish a curated curriculum for newcomers covering the most

important aspects for persons new to the field of pharmacoepidemiology,

a group of senior pharmacoepidemiologists from five different countries,

developed and solicited input to such a reading curriculum via social media

TABLE 1 Selected top 30 must-read papers

Category First author (year) Title Reference

Basic methods Greenland (2016) Statistical tests, p values, confidence intervals, and

power: A guide to misinterpretations

1

Rothman (2013) Why representativeness should be avoided 2

Hernán (2018) The C-word: Scientific euphemisms do not improve

causal inference from observational data

3

Stürmer (2020) Methodological considerations when analyzing and

interpreting real-world data

4

Hill (1965) The environment and disease: Association or

causation?

5

Ioannidis (2005) Why most published research findings are false 6

Hernán (2010) The hazards of hazard ratios 7

Biases Suissa (2020) Time-related biases in pharmacoepidemiology 8

Schisterman (2009) Overadjustment bias and unnecessary adjustment in

epidemiologic studies

9

Platt (2009) Time-modified confounding 10

Gerhard (2008) Bias: Considerations for research practice 11

Renoux (2017) Bias from depletion of susceptibles: The example of

hormone replacement therapy and the risk of

venous thromboembolism

12

Funk (2014) Misclassification in administrative claims data:

Quantifying the impact on treatment effect

estimates

13

Hernán (2004) A structural approach to selection bias 14

Reporting Langan (2018) The reporting of studies conducted using observational

routinely collected health data statement for

pharmacoepidemiology (RECORD-PE)

15

Schneeweiss (2018) Graphical depiction of longitudinal study designs in

health care databases

16

Wang (2021) STaRT-RWE: Structured template for planning and

reporting on the implementation of real-world

evidence studies

17

(Continues)
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(Twitter and LinkedIn) in March 2021. Our call received consider-

able attention from pharmacoepidemiologists all over the World.

After removal of duplicates or papers covering the same topic as

well as purely applied studies (i.e., with no specific methodological

contribution), we grouped the remaining suggestions (n = 64) into

(i) basic methods; (ii) biases; (iii) reporting/guidelines; (iv) methods

and designs; and (v) statistical analyses. Across all papers, the

remaining papers, each of the assessors, the authors of the present

letter, was asked to vote for between 20 and 30 of the papers. We

then selected, the papers with three or more votes (n = 33),

followed by two rounds of adjustments to prioritize between par-

tially overlapping papers, resulting in a final selection of 30 papers,

or 1 month of daily readings in pharmacoepidemiology (Table 1).

The final list of papers covers a wide range of topics. Some of these

articles are not specifically about the use and effects of drugs, but all

touch upon core principles that we think should be part of the basic cur-

riculum for newcomers to the field of pharmacoepidemiology and RWE,

including researchers from other disciplines who are planning to use big

data for causal inference work. We hope that it can prove to be useful

as an introductory tool in pharmacoepidemiology, in addition to text-

books and other available materials.
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TABLE 1 (Continued)

Category First author (year) Title Reference

Methods and design Hallas (2014) Use of self-controlled designs in

pharmacoepidemiology

18

Lund (2015) The active comparator, new user study design in

pharmacoepidemiology: Historical foundations and

contemporary application

19

Perkins (2018) Principled approaches to missing data in epidemiologic

studies

20

Hernán (2016) Using big data to emulate a target trial when a

randomized trial is not available

21

Lipsitch (2010) Negative controls: A tool for detecting confounding

and bias in observational studies

22

Schneeweiss (2007) Increasing levels of restriction in

pharmacoepidemiologic database studies of elderly

and comparison with randomized trial results

23

Stürmer (2006) Insights into different results from different causal

contrasts in the presence of effect-measure

modification

24

Pazzagli (2018) Methods for time-varying exposure related problems in

pharmacoepidemiology: An overview

25

Vrijens (2012) A new taxonomy for describing and defining

adherence to medications

26

Statistical analysis Stürmer (2014) Propensity scores for confounder adjustment when

assessing the effects of medical interventions using

nonexperimental study designs

27

Desai (2019) Alternative approaches for confounding adjustment in

observational studies using weighting based on the

propensity score: A primer for practitioners

28

Schneeweiss (2006) Sensitivity analysis and external adjustment for

unmeasured confounders in epidemiologic database

studies of therapeutics

29

Arbogast (2011) Performance of disease risk scores, propensity scores,

and traditional multivariable outcome regression in

the presence of multiple confounders

30

258 LETTER TO THE EDITOR

https://orcid.org/0000-0001-9314-5679
https://orcid.org/0000-0002-8097-8708
https://orcid.org/0000-0002-8598-5771
https://orcid.org/0000-0001-5798-3691


3Department of Medical Epidemiology and Biostatistics, Karolinska

Institutet, Solna, Sweden
4Department of Pharmacy Practice and Administration, Ernest Mario

School of Pharmacy; Department of Biostatistics and Epidemiology,

Rutgers School of Public Health, Center for Pharmacoepidemiology and

Treatment Science, Rutgers University, New Brunswick, New Jersey, USA
5Pharmaceutical Outcomes and Policy, College of Pharmacy, Department

of Epidemiology, Colleges of Medicine and Public Health and Health

Professions, Center for Drug Evaluation and Safety, University of Florida,

Gainesville, Florida, USA
6Pharmacoepidemiology and Risk Management, RTI Health Solutions,

Barcelona, Spain
7Leslie Dan Faculty of Pharmacy, University of Toronto, Toronto, Ontario,

Canada

Correspondence

Anton Pottegård, Department of Public health, Clinical Pharmacology,

Pharmacy, and Environmental Medicine, University of Southern

Denmark, JB Winsløwsvej 19, 2, DK-5000 Odense C, Denmark.

Email: apottegaard@health.sdu.dk

ORCID

Anton Pottegård https://orcid.org/0000-0001-9314-5679

Jesper Hallas https://orcid.org/0000-0002-8097-8708

Tobias Gerhard https://orcid.org/0000-0002-8598-5771

Susanna Perez-Gutthann https://orcid.org/0000-0001-5798-3691

REFERENCES

1. Greenland S, Senn SJ, Rothman KJ, et al. Statistical tests, P values,

confidence intervals, and power: a guide to misinterpretations. Eur J

Epidemiol. 2016;31(4):337-350. doi:10.1007/s10654-016-0149-3

2. Rothman KJ, Gallacher JE, Hatch EE. Why representativeness should be

avoided. Int J Epidemiol. 2013;42(4):1012-1014. doi:10.1093/ije/dys223

3. Hernán MA. The C-word: scientific euphemisms do not improve

causal inference from observational data. Am J Public Health. 2018;

108(5):616-619. doi:10.2105/ajph.2018.304337

4. Stürmer T, Wang T, Golightly YM, Keil A, Lund JL, Jonsson FM. Method-

ological considerations when analysing and interpreting real-world data.

Rheumatology. 2020;59(1):14-25. doi:10.1093/rheumatology/kez320

5. Hill AB. The environment and disease: association or causation? Proc

R Soc Med. 1965;58(5):295-300.

6. Ioannidis JP. Why most published research findings are false. PLoS

Med. 2005;2(8):e124. doi:10.1371/journal.pmed.0020124

7. Hernán MA. The hazards of Hazard ratios. Epidemiology. 2010;21:

1-15.

8. Suissa S, Dell'Aniello S. Time-related biases in pharmacoepidemiology.

Pharmacoepidemiol Drug Saf. 2020;29(9):1101-1110. doi:

10.1002/pds.5083

9. Schisterman EF, Cole SR, Platt RW. Overadjustment bias and unnec-

essary adjustment in epidemiologic studies. Epidemiology. 2009;20(4):

488-495. doi:10.1097/EDE.0b013e3181a819a1

10. Platt RW, Schisterman EF, Cole SR. Time-modified confounding.

Am J Epidemiol. 2009;170(6):687-694. doi:10.1093/aje/kwp175

11. Gerhard T. Bias: considerations for research practice. Am J Health Syst

Pharm. 2008;65(22):2159-2168. doi:10.2146/ajhp070369

12. Renoux C, Dell'Aniello S, Brenner B, Suissa S. Bias from depletion of

susceptibles: the example of hormone replacement therapy and the

risk of venous thromboembolism. Pharmacoepidemiol Drug Saf. 2017;

26(5):554-560. doi:10.1002/pds.4197

13. Funk MJ, Landi SN. Misclassification in administrative claims data:

quantifying the impact on treatment effect estimates. Curr Epidemiol

Rep. 2014;1(4):175-185. doi:10.1007/s40471-014-0027-z

14. Hernán MA, Hernández-Díaz S, Robins JM. A structural approach to

selection bias. Epidemiology. 2004;15(5):615-625. doi:10.1097/01.

ede.0000135174.63482.43

15. Langan SM, Schmidt SA, Wing K, et al. The reporting of studies con-

ducted using observational routinely collected health data statement

for pharmacoepidemiology (RECORD-PE). BMJ. 2018;363:k3532. doi:

10.1136/bmj.k3532

16. Schneeweiss S, Rassen JA, Brown JS, et al. Graphical depiction of lon-

gitudinal study designs in health care databases. Ann Intern Med.

2019;170(6):398-406. doi:10.7326/m18-3079

17. Wang SV, Pinheiro S, Hua W, et al. STaRT-RWE: structured template

for planning and reporting on the implementation of real world evi-

dence studies. BMJ. 2021;372:m4856. doi:10.1136/bmj.m4856

18. Hallas J, Pottegård A. Use of self-controlled designs in phar-

macoepidemiology. J Intern Med. 2014;275(6):581-589. doi:

10.1111/joim.12186

19. Lund JL, Richardson DB, Stürmer T. The active comparator, new user

study design in pharmacoepidemiology: historical foundations and

contemporary application. Curr Epidemiol Rep. 2015;2(4):221-228.

doi:10.1007/s40471-015-0053-5

20. Perkins NJ, Cole SR, Harel O, et al. Principled approaches to missing

data in epidemiologic studies. Am J Epidemiol. 2018;187(3):568-575.

doi:10.1093/aje/kwx348

21. Hernán MA, Robins JM. Using big data to emulate a target trial when

a randomized trial is not available. Am J Epidemiol. 2016;183(8):758-

764. doi:10.1093/aje/kwv254

22. Lipsitch M, Tchetgen Tchetgen E, Cohen T. Negative controls: a tool

for detecting confounding and bias in observational studies. Epidemi-

ology. 2010;21(3):383-388. doi:10.1097/EDE.0b013e3181d61eeb

23. Schneeweiss S, Patrick AR, Stürmer T, et al. Increasing levels of

restriction in pharmacoepidemiologic database studies of elderly and

comparison with randomized trial results. Med Care. 2007;45(10 Supl

2):S131-S142. doi:10.1097/MLR.0b013e318070c08e

24. Stürmer T, Rothman KJ, Glynn RJ. Insights into different results from

different causal contrasts in the presence of effect-measure modifica-

tion. Pharmacoepidemiol Drug Saf. 2006;15(10):698-709. doi:

10.1002/pds.1231

25. Pazzagli L, Linder M, Zhang M, et al. Methods for time-varying exposure

related problems in pharmacoepidemiology: an overview.

Pharmacoepidemiol Drug Saf. 2018;27(2):148-160. doi:10.1002/pds.4372

26. Vrijens B, De Geest S, Hughes DA, et al. A new taxonomy for describ-

ing and defining adherence to medications. Br J Clin Pharmacol. 2012;

73(5):691-705. doi:10.1111/j.1365-2125.2012.04167.x

27. Stürmer T, Wyss R, Glynn RJ, Brookhart MA. Propensity scores for

confounder adjustment when assessing the effects of medical inter-

ventions using nonexperimental study designs. J Intern Med. 2014;

275(6):570-580. doi:10.1111/joim.12197

28. Desai RJ, Franklin JM. Alternative approaches for confounding adjust-

ment in observational studies using weighting based on the propen-

sity score: a primer for practitioners. BMJ. 2019;367:l5657. doi:

10.1136/bmj.l5657

29. Schneeweiss S. Sensitivity analysis and external adjustment for

unmeasured confounders in epidemiologic database studies of thera-

peutics. Pharmacoepidemiol Drug Saf. 2006;15(5):291-303. doi:

10.1002/pds.1200

30. Arbogast PG, Ray WA. Performance of disease risk scores, propensity

scores, and traditional multivariable outcome regression in the pres-

ence of multiple confounders. Am J Epidemiol. 2011;174(5):613-620.

doi:10.1093/aje/kwr143

LETTER TO THE EDITOR 259

mailto:apottegaard@health.sdu.dk
https://orcid.org/0000-0001-9314-5679
https://orcid.org/0000-0001-9314-5679
https://orcid.org/0000-0002-8097-8708
https://orcid.org/0000-0002-8097-8708
https://orcid.org/0000-0002-8598-5771
https://orcid.org/0000-0002-8598-5771
https://orcid.org/0000-0001-5798-3691
https://orcid.org/0000-0001-5798-3691
info:doi/10.1007/s10654-016-0149-3
info:doi/10.1093/ije/dys223
info:doi/10.2105/ajph.2018.304337
info:doi/10.1093/rheumatology/kez320
info:doi/10.1371/journal.pmed.0020124
info:doi/10.1002/pds.5083
info:doi/10.1097/EDE.0b013e3181a819a1
info:doi/10.1093/aje/kwp175
info:doi/10.2146/ajhp070369
info:doi/10.1002/pds.4197
info:doi/10.1007/s40471-014-0027-z
info:doi/10.1097/01.ede.0000135174.63482.43
info:doi/10.1097/01.ede.0000135174.63482.43
info:doi/10.1136/bmj.k3532
info:doi/10.7326/m18-3079
info:doi/10.1136/bmj.m4856
info:doi/10.1111/joim.12186
info:doi/10.1007/s40471-015-0053-5
info:doi/10.1093/aje/kwx348
info:doi/10.1093/aje/kwv254
info:doi/10.1097/EDE.0b013e3181d61eeb
info:doi/10.1097/MLR.0b013e318070c08e
info:doi/10.1002/pds.1231
info:doi/10.1002/pds.4372
info:doi/10.1111/j.1365-2125.2012.04167.x
info:doi/10.1111/joim.12197
info:doi/10.1136/bmj.l5657
info:doi/10.1002/pds.1200
info:doi/10.1093/aje/kwr143

	Where to begin? Thirty must-read papers for newcomers to pharmacoepidemiology
	CONFLICT OF INTEREST
	REFERENCES


