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A layman's guide to reading 
medical research

Goal: Learn more about PCa research
o Understand latest discoveries (basic/translational research)
o Educate/self-advocate  (clinical trials/treatment options, FDA approved, efficacy/side effects)



The Big Picture
Example cancer resources

• American Cancer Society: www.cancer.org/cancer/prostate-cancer
• Prostate Cancer Foundation: www.pcf.org/about-prostate-cancer
• National Cancer Institute: www.cancer.gov/types/prostate
• Mayo Clinic: www.mayoclinic.org/diseases-conditions/prostate-
cancer/symptoms-causes/syc-20353087
• Johns Hopkins Medicine: www.hopkinsmedicine.org/health/conditions-and-
diseases/prostate-cancer
• Wikipedia: not as your only resource
• Scientific Research Literature: Reviews, Primary papers

http://www.cancer.org/cancer/prostate-cancer
https://www.myprostatecancertreatment.org/en-US/Prostate-Cancer-Treatment-Options/Active-Surveillance-For-Prostate-Cancer
http://www.cancer.gov/types/prostate
http://www.mayoclinic.org/diseases-conditions/prostate-cancer/symptoms-causes/syc-20353087
http://www.hopkinsmedicine.org/health/conditions-and-diseases/prostate-cancer


1st Challenge: Find the right paper!
• Skim literature – use key words…active surveillance, prostate cancer imaging 

screening, prostate cancer therapy, biochemical recurrence, castration resistance, metastasis



Considerations…Impact Factor
• A measure of the yearly mean number of citations of articles 

published in the last two years in a given journal. 
• Frequently used as gauge for importance of a journal to its 

field.



2nd Challenge: Understand the paper!

• Science literature is not necessary 
beautifully written literature.
• In many cases – it is like reading a 

completely different language!



Why are you reading this scientific paper?

A. Educate/ Self-advocate re. medical care
B. Keep up with new scientific advances
C. Need to present a paper for journal club
D. Writing a review of about the field 
E. Learn a new scientific method for lab



WHAT ARE YOU LOOKING FOR?

IDEA FOR RESEARCH DIAGNOSIS/THERAPY
/PROGNOSIS

TOPIC OVERVIEW
/UPDATES

Original Article
Randomized Control Trials
Controlled Clinical Trials

Experimental Studies
Cohort Studies

Case-Control Studies

Reviews
Proceedings
Textbooks

Case Series
Case Repots

Narrative Reviews
Systematic Reviews

Meta-Analysis





Our Case study

*Thanks to:
Howard Wolinsky



Anatomy of a Research Paper



The typical “anatomy” of a paper
• Title: Topic and information about the authors
• Abstract: Brief overview 
• Keywords: 4 or 5 words provided by the author (text search)
• Introduction: Background information and statement of hypothesis
• Materials & Methods: Details of how the study was conducted, procedures 

followed, instruments used and variables measured
• Results: All data of the study along with figures, tables and/or graphs
• Discussion: Interpretation of the results and implications of the study
• References: Citations of sources from where the information was obtained
• Acknowledgements
• Supplemental Data/Methods – details/controls



The typical “anatomy” of a paper
• Title: Topic and information about the authors
• Abstract: Brief overview 
• Keywords: 4 or 5 words provided by the author (text search)
• Introduction: Background information and statement of hypothesis
• Materials & Methods: Details of how the study was conducted, procedures 

followed, instruments used and variables measured
• Results: All data of the study along with figures, tables and/or graphs
• Discussion: Interpretation of the results and implications of the study
• References: Citations of sources from where the information was obtained
• Acknowledgements
• Supplemental Data / Methods – details/controls

How do you Read a Research Paper?

Answer: Not necessarily in order!



What is the first thing you read when 
assigned a scientific paper?

A. Abstract
B. Introduction
C. Results
D. Figures
E. Discussion
F. The whole paper from beginning to end



What is the second thing you read when 
assigned a scientific paper?

A. Abstract
B. Introduction
C. Results
D. Figures
E. Discussion
F. The whole paper from beginning to end



Step by step to quickly read a research paper

Drew Dennis
https://medium.com/@drewdennis/how-to-read-scientific-papers-quickly-efficiently-e7030c4018fa

Skim the Abstract

Read the Results

Read the Methods

Read the Conclusion

Repeat with next paper



Step by step to quickly read/skim a research paper
Skim the Abstract

Read 1st & last paragraph 
of Introduction

Flip through Figures 

Repeat with next paper

Skim 1st & last paragraph 
of Conclusion

Aurora Kerscher



How many times do you need to go through a 
scientific paper to understand it?

A. Once, very carefully
B. 2 times
C. 3 times
D. Countless, with notes



How many times do you need to go through a 
scientific paper to understand it?

A. Once, very carefully
B. 2 times
C. 3 times
D. Countless, with notes

ANSWER: YES!
and depends…



Reading a Paper Critically
• Understand the problem
• Understand the proposed solution
• Understand competing approaches / designs
• Evaluate the paper

• Peer review is the cornerstone of the scientific 
publishing process



Anatomy of a Research Paper



Title and Authors
• Title is very descriptive (often states the main finding) and is not 

about being creative and “catchy”!
• A good title will inform the potential reader a great deal about the 

study to decide whether to go ahead with the paper or dismiss it. 
• Order of Authors is important. What can you tell from it? 1st author did all 

the work, last author is the boss.

Example:



Abstract
• Very Dense - sometimes hard to read…
• Background
• Purpose of study
• Major findings
• Context of findings with state of the field right now
• Helps us determine whether we should read the entire 

article or not. 

Abstract is what you see when you do a 
PubMed search. (Abstract is a free teaser!)



Clinical Abstract
SCAN for information
• What? AS patients risk 

cardiovascular 
death/advanced PCa. 
Exercise improves CV.

• Why? Only 1 other 
study. Test if exercise  
can improve CV and 
PCa….New therapy?

• How? Randomized 
Clinical  Trial for AS 
men (12 wks exercise 
versus no exercise).

• Unclear Jargon: Phase 
2 Clinical Trial, Vo2, 
Abbreviations (HIIT, 
ERASE)

1 2



Clinical Trial Phases

VO2 max = maximum 
milliliters of oxygen 
consumed in 1 minute / 
body weight in 
kilograms



SCAN for information
• Method? Measure 

VO2, PSA, PSA kinetics, 
PCa cell growth.

• Results/Conclude? 
HIIT group (n=26) 
showed increased 
VO2. Showed 
decreased PSA, PSA 
kinetics, PCa cell 
growth compared to 
control group.

• Limitations? Need 
larger trial to see if 
show long-term 
clinical outcomes.



Basic Science Abstract
SCAN for information
• What: MicroRNAs (let-

7) & lung cancer
• Why: Test if can 

repress lung tumor 
growth….New 
therapeutic?
• How: Use cell lines, 

mouse xenografts & 
orthotopic models
• Unclear Jargon: What 

is up with G12D and 
Kras oncogene?

1
2

3

What? Why? How? Results? Conclude? 



Visual Abstract – best addition ever!



Key Points – 2nd best addition ever!

HYPOTHESIS of study



Identify the BIG QUESTION

• Ask yourself – WHAT IS THE BIG QUESTION?
oWhat problem is being addressed?

• Then ask yourself – Why should I care?
oHow will the authors finding impact the field or clinical care?

Hypothesis: Does a high-intensity exercise program improve 
cardiorespiratory fitness and delay prostate cancer progression in 
AS patients?
If true – this is an affordable way to manage cardiorespiratory 
health and cancer!



Introduction
• Provides Background Information for a fellow scientist 

(possibly in another field) to understand rationale and 
significance of study.
• Structure is usually:

oGap in Knowledge: Accepted state of knowledge in the
oRationale: Study focus is on a particular aspect of the field, 

often previous data that led directly to the work of this paper
oHypothesis being tested
o Conclusion (Scientists don’t like surprise endings) 

oTIP: Skipping to last paragraph of Introduction usually 
will give you gist of hypothesis/aims/conclusion…



Introduction

• Can exercise boost CV health, delay 
disease in Active Surveillance patients? Hypothesis

Gap in knowledge

The Problem

Rationale 1

2



If you come across scientific jargon you don’t 
understand, what do you do?

A. Skip word and figure it out due to context of paper
B. Google/Wikipedia/PubMed as I read
C. Write word in margin to look up later
D. Skim paper to look for author’s definition
E. Ask a colleague
F. Grab previous notes…(lecture notes)



Diving deeper

• Google key words/terms and find quick answer
• Look up the references cited in paper
• Read a review – fastest way to catch up on a field (Make 

sure review is recent because science/tech moves quickly)
• Look up commentary about the paper (Google article title)



Commentary about the paper: pre-digested



Catch up to speed
• Web-search keywords
• Look up references to see how 

the authors got to this point…



Materials and Methods

• Skim this section.
• When reading Results, may need to flip back to Methods 

section to clarify how experiments were done.
• Sample number? 
• Conditions?

• You would read methods differently if needed to 
replicate the data or learn a new technique….SURPRISE! 
Not as detailed as you thought! (Can turn into a 
scavenger hunt of references.)



Methods
Figure 1 : Describes 
patient recruitment



Methods
Exercise program

• Example: What was the HIIT 
(High-Intensity Interval 
Training) exercise program?



Results
• Describes the outcome of experiments used to test hypothesis.
• Results often simply stated with interpretation coming later in the 

discussion. (But sometimes combined in one section…)
• Figures and Tables allow the reader to see the outcomes of the 

experiments for themselves! 
• Don’t believe everything you read – be critical when looking at the 

data or experimental setup.
• Subheadings in the body of RESULTS often helps to outline the 

experiments and sometimes the conclusions.
• Quick look? Skim the titles of the Figure Legends & text Subheadings 

to get a taste of the paper..



Table 1
• Describes patient clinical data

• Be critical…..Table addresses 
unintended factors that could skew the 
data (i.e. age, race, education, medical 
history)

Exercise behavior has a high standard deviation (SD)



Standard Deviation

• SD is a measure of how dispersed the data is in relation to the mean.

Want a Low 
Standard 
Deviation. (means 
data are clustered 
around the mean.)

µ = mean of population



Table 2
• Data 

comparing 
HIIT vs 
Control
• Be critical.
• Is the data

statistically
significant?

p-value of 
<0.5 

statistically 
significant



P-Value
Used in Null Hypothesis Significance Testing (NHST) to decide whether to accept or reject a null 
hypothesis (which typically states that there is no underlying relationship between two variables)

If p-value is <0.5
the result 

is considered statistically 
significant.

Null hypothesis is
rejected.



95% confidence interval
Range of values that you can be 95% confident contains the true 
mean of the population.



Table 2
• Data 

comparing 
HIIT vs 
Control
• Be critical. 
• Is the data 

statistically 
significant?

p-value of 
<0.5 

statistically 
significant

High SD so a bit uneasy of the “mean change” and adjusted group differences….

Changes in proliferation are small

No change in androgen levels so what is regulating cell growth?



Visual Abstract – best addition ever!

Figure not in paper 
but based on the 

data!

Be critical
• No error bars
• Why different 

baselines?
• Small differences 

look large on small 
y-axis scale….



Unadjusted data for PSA and Testosterone Values

• Be critical.

• Note that the P-values 
shown are not for the
raw data but for the
“between group
differences”. This is 
unconventional.

• P-values for PSAV raw 
data likely not 
significant due to high 
Standard Deviations…

?

Terms
• PSAV (PSA velocity) - change 

over time, 3 measurement 
over 18-24m) (µg/L/yr).

• PSA doubling time – rate of 
rise in levels over time (mo).



“Unadjusted data” for PSA and Testosterone Values

SD are high 
Error bars overlap

• Be critical.

• Note that the P-values 
shown are not for the 
raw data but for the 
“between group 
differences”. This is 
unconventional.

• P-values for PSAV raw 
data likely not 
significant due to high 
Standard Deviations…



Cell culture assay to determine impact of exercise 
on cell growth.
Never heard of this before. How was it done?

Data indicates HIIT group 
Results in lower growth
of human prostate cancer cells



Cell culture assay to determine impact of exercise 
on cell growth.
How? Refer back to Methods Section



Cell culture assay to determine impact of exercise 
on cell growth.
How? Refer back to Methods Section

Grow cells 48 hrs with
• Media + 5% fetal calf serum
• Media + 5% patient plasma

Stain cells with purple dye and 
measure color intensity

More purple = More cell 
growth

LnCAP cells
Hormone Sensitive

More 
purple

Less 
purple



Cell culture assay to determine impact of exercise 
on cell growth.
Be critical. How is this happening? Unknown… 
It is NOT due to lower levels of androgen (testosterone) in patient plasma (Table 2)

Data indicates HIIT group 
results in lower growth
of human prostate cancer cells

Table 2: Standard deviation of data is high so not sure if raw P-Values would be statistically significant….



Table 2
• Data 

comparing 
HIIT vs 
Control

p-value of 
<0.5 

statistically 
significant

Changes in proliferation are small

No change in androgen levels so what is regulating cell growth?



Discussion
• Data is analyzed to show what the authors believe the 

data shows. (You don’t have to agree with their 
interpretations!)
• Findings are related to other findings in the field 

(contribute to knowledge, correct errors, etc.)
• How is this work significant?
• List strengths and limitations/shortcomings of study, 

providing suggestions about areas that need additional 
research.
• This is the most important section of the article where 

the research questions are answered and the meaning 
of analysis and interpretation of the data are presented. 



How to read a discussion
Take notes and answer these questions:
• What conclusions do the authors draw? 

Be sure to separate fact from their 
opinion/interpretation?

• Describe for yourself why these data 
significant. (Does it contribute to 
knowledge or correct errors?)



Discussion
Overall Conclusion



Conclusion
Authors Strengths & Weaknesses

Strengths: 
• Novel: AS group – Phase 2 randomized 

efficacy study to link exercise 
intervention and biochemical outcomes.

Limitations: 
• Smaller recruitment than expected. 
• Lack of long-term follow-up for clinical 

outcome (No data to say exercise 
impacted cancer progression in 
patients…just cells in a petri dish!) 



Discussion
Conflicting Data

Findings here don’t match other groups 
• Cited 7 papers showing PSA in PCa 

patients don’t change with exercise.
Ø Past studies: PCa patients

undergoing androgen-deprivation 
or radiation therapies…

Ø Cited 1 study in AS patients
showing exercise after 1 yr cause
no change in PSA!

• Not matching past data doesn’t make it 
a bad study! Perhaps this novel high-
intensity aerobic training causes distinct
biological effects (ie, immune 
response)? MORE STUDIES NEEDED



Discussion
Interpretation/Caution

Interpretation:
• The Good: HIIT Program 

decrease in PSAV may be 
clinically meaningful!

• The Bad: Authors try to 
link a non-significant 
PSADT finding to clinical 
outcome?

• The Reality: More work/ 
bigger clinical trial is 
warranted.



Results align with other data Mechanism? No data = Handwaving

Decreased growth of LNCaP 
human prostate cancer cells 
using post-exercise patient 
blood aligns with past data. 
So what is new????



Discussion
Impact and future steps



Evaluating a Paper – What do YOU think?

• What is the problem being solved?
• Is it important? Relevant? Why? 
• What is the prior work in this area?

• Is the proposed solution novel?
• Are the assumptions and model backed by strong data?
• Impact

• Easier to evaluate for older papers
• Does other work build on it? Do other papers uses techniques 

and solutions proposed in this paper?



Evaluation Process
• Read slowly, take notes as you read

• Question assumptions, importance of the problem
• Write questions to track what you don’t understand

• Sometimes what is not in the paper is more 
important than what is in it!
• Is there something the authors have overlooked? 

• Don’t let ideas or design details pass until you 
understand them!
• Do not assume the paper is correct, even if 

published in a prestigious peer-reviewed venue



Prostate Cancer Therapies

Immunotherapy
(Provenge, 

PD-1 inhibitors)

abiraterone (Zytiga)
enzalutamide (Xtandi)
apalutamide (Erleada)

docetaxel (Taxotere) 
cabazitaxel (Jevtana)

PARP inhibitors
Monoclonal Abs

Proton beam
CRT

IMRT
Brachytherapy





Genetic alterations in prostate cancer 
biomarkers/therapeutic targets Screening (PCA3, 4Kscore, TMPRSS2:ERG, ExoDx)



FDA Approval 12/20: Prostate cancer imaging

December 01, 2020



Prostate cancer imaging
68Ga-PSMA ligands – great promise in early detection of aggressive disease/BR



Prostate cancer imaging
68Ga-PSMA ligands – great promise in early detection of aggressive disease/BR



New targeted 
radioligand therapy

(June 23, 2021)

Prostate cancer imaging
68Ga-PSMA ligands – great promise in early detection of aggressive disease/BR



Summary

• Step 1: Skim the entire paper
• Step 2: Vocabulary
• Step 3: Read for comprehension, section by section
• Step 4: Reflection and criticism



Thank you!
• Contact info: Aurora Esquela Kerscher 

<kerschae@evms.edu>



References Used on How to Read a Research 
Paper
• Drew Dennis https://medium.com/@drewdennis/how-to-read-scientific-papers-

quickly-efficiently-e7030c4018fa

• How to read a research paper by Kelly Hogan

• Art of reading a journal article: Methodically and effectively by RV Subramanyam
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3687192/?report=printable

• How to (seriously) read a scientific paper by Elisabeth PainMar. 21, 2016.

https://medium.com/@drewdennis/how-to-read-scientific-papers-quickly-efficiently-e7030c4018fa
https://www.ncbi.nlm.nih.gov/pubmed/?term=Subramanyam%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23798833
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3687192/?report=printable
https://www.sciencemag.org/author/elisabeth-pain

