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What is a scientific research paper?

•
A primary research paper reports original research that has not previously been published. 

• A secondary research paper reviews data from a number of studies, many of which have previously been 
published; a secondary research paper may take the form of an overview, a systematic review, or a meta-
analysis.







Effective Reading

• Getting out of a paper the information relevant to you

• not spending time on details that are irrelevant 
nor reading uncritically 
nor reading so superficially that you do not absorb the information. 





To be an intelligent reader of the medical literature 

Nazir Ibrahim NI 



High quality/relevant data

Pearls 

If not valid No value

If not relevant No value



Reading skills 

• Are increasingly being challenged as we need to be more selective in 
what we read. 
When faced with any piece of written information it is important to 
be clear on 

• why you are reading it?

• and 

• what you wish to get from it.? 



Reading 

• Sometimes scanning (looking for particular information)
or 
skimming (covering a pre-selected section to gain a general overview) is all you need to do before exploring 
relevant pieces of information in more detail, or even discarding the reading as not relevant for your 
purpose. 



Fast or slowly



Fast or slowly

• Current evidence shows it is possible to read fast and effectively.

• Surprising as it may seem for some, one often picks up more information by reading quickly rather than 

slowly. 



Retention

• Interest, objectiveness, concentration and reviewing are key factors 
that influence the retention of new materials we read.



kinesthetic learning through a physical activity



















Study Design
Epidemiology 

Studies

Observational
یقیس وال یتدخل

Descriptive
وصف حدوث مرض في 

مجتمع ما

Analytic
ة تحلیل العالقة بین الحال
الصحیة والمتغیرات

Experimental
محاولة لتغییر محددات 

مرض ما من خالل المعالجة

Randomized 
Clinical Trial

(RCT)







Descriptive Study

 Simple description of the health status of a 
community

 No attempt to analyse the link between exposure and 
effect

 Case report

 Case series



Descriptive 

Case report Case series 



Case report



Descriptive Study//Case reports

Are detailed presentation of a single case or a handful of cases



Descriptive Study//Case reports
are detailed presentation of a single case

or a handful of cases

Example:

A case report described a 23-year-old women who developed severe 
abdomen pain while on treatment with a drug (enalapril for essential 

hypertension). Laboratory and radiology findings  led to a diagnosis of 
pancreatitis.
The investigators search revealed an additional 60 cases, the majority of 

which were unpublished cases report to the drug manufacturer.

The additional cases lent strength to the
possibility of a causal association 

between enalapril treatment and pancreatitits.

???



Descriptive Study//Case series

is a study of a larger group of patients with particular disease.



Descriptive Study//Case series

: is a study of a larger group of patients with particular disease.

Example

Gottlieb et al (1981) described

young men with a rare form of pneumonia

AIDS



 Michael S. Gottlieb, was, in 1981, a 33 year-old 
assistant professor specializing in immunology at 
the University of California Los Angeles (UCLA) 
Medical Center. When he asked one of his 
immunology fellows to look for interesting 
“teaching cases,” he learned of a young gay man 
with unexplained fevers, pneumoni adramatic
weight loss, and a severely damaged immune 
system



 His mouth was full of thrush, or candidiasis

 Gottlieb later described a process of reasoning 
that led him to conclude that that this patient 
was suffering from some syndrome that had not 
previously been reported

 Additional blood tests confirmed a marked 
deficiency of T-lymphocyte numbers and 
functions



 The diagnosis was Pneumocystis carinii, a rare 
but well-known cause of pneumonia



 Gottlieb heard about 2 patients of. Weisman and 
his partner were gay physicians with a largely 
gay practice. Both patients had chronic fevers, 
swollen lymph nodes, diarrhea, and thrush. 
Gottlieb tested the T-cells of Weisman’s patients 
and found they had the same abnormality as his 
original patient. Over the next several months, 
both were diagnosed by bronchoscopy with 
Pneumocystis carinii.



Adviced

 Gottlieb should first submit a brief article to the 
CDC Morbidity and Mortality Weekly Report.





 In the New England Journal article, Gottlieb and 
his co-authors described a “potentially 
transmissible immune deficiency”



 His colleagues and superiors let it be known that 
his frequent appearances in the media were 
unbecoming to an academic.7 Part of the 
problem, said Gottlieb, was that the UCLA 
Medical Center aspired to develop cardiac and 
liver transplant programs, and the physicians 
feared that if the hospital became too well known 
for AIDS, transplant patients might stay 
away.2(p98) They also foresaw that there would 
ultimately be a lot of AIDS patients without good 
health care coverage. AIDS loomed as a threat to 
the well-being of the hospital and Gottlieb, so 



 “In the period October 1980-May 1981, 5 young 
men, all active homosexuals, were treated for 
biopsy-confirmed Pneumocystis carinii 
pneumonia at 3 different hospitals in Los 
Angeles, California.” The primary author of this 
report, Doctor Michael S. Gottlieb — then 33 
years old — made history as the person who 
discovered AIDS.



Case report & case series

25% of published papers in clinical journals* 

 Case report describes medical history of a single patient

 Case series is essentially the same of case report but 

with more than one patient to illustrate an aspect of: 

- Condition

- Treatment 

- Adverse reaction to therapy (most commonly these 
days)

* Rough search of MEDLINE database from 1997 to 2000  



Thalidomide & limb defect

 Classic example published in 1961 as a letter to the

editor to The Lancet by an obstetrician in Sydney

 3 newborn infants had same rare limb defect over 6 wk

Suspected link between thalidomide & limb defect 

 > 10,000 affected children born worldwide before this  

association confirmed & drug removed from the market

McBride WG. Lancet 1961 ; 278 : 1358.



Colchicine for treatment of FMF

Massachusetts General Hospital in Boston

 Goldfinger saw his first FMF patient referred by a psychiatrist 

Young deeply depressed woman with recurrent attacks of peritonitis

He told her that he had nothing to offer except narcotics 

 Goldfinger received urgent message that his patient made a SA

She remained hospitalized in a coma for 4 days, but survived

 Goldfinger asked some colleagues he joined at lunch in the hospital 

cafeteria if they had heard of any treatments for FMF

 Dr. Sanchez told him about one of his gout patients who had FMF

The patient’s attacks ceased when placed on colchicine for gout 

Goldfinger SE. N Engl J Med 1972;287:1302.
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Interventional

RCT

Observational

Descriptive

Cross-sectional study

Case-control study

Cohort study

Analytic

Case report/series

Ecological study

Types of clinical studies

RCT: randomized controlled trial



Advantages & disadvantages of case series

 Advantages

Useful for hypothesis generation

Informative for rare disease with few established risk factors

 Disadvantages

Prone to bias

Cannot study cause and effect relationships

Cannot assess disease frequency



Epidemiology Studies

Observational

Descriptive Analytic

Cross-Sectional
(prevalence)

Case-control
Cohort

(follow-up)



Analytic



Analytic

Cross 
sectional

Case 
control

Cohort



Cross sectional



Cross-sectional studies

 Cross-sectional study (prevalence study) is 
measured by surveying a group of people, some of 
whom are diseased at that point of time while 
others are healthy

 One-shot survey

 Among the more common types of research 
designs reported in medical literature.



Incidence & prevalence

• Incidence:

Number of new cases of a disease per year 

• Prevalence: 

Overall proportion of population suffering from a disease

Prevalence = Pre-test probability



Role of cross-sectional study

• Determines presence or absence of a disease at one

point of time (prevalence) in a sample population

• Determines association between exposure & disease

e.g.: hypertension in smokers

• It is not often possible to establish a causal relationship 

Hypothesis generating rather than hypothesis testing



Incidence and prevalence

Prevalence = Incidence x mean duration of disease



Means of determining exposure 

• Questionnaires (e.g., age, sex, smoking history)

• Physical measurements (e.g., blood pressure, height)

• Laboratory tests (e.g., cholesterol, hemoglobin)

• Special procedures (e.g., electrocardiogram,  x-rays)

• Medical records





Cross-sectional studies

 Measure the prevalence of disease

 Easy

 Economical

 Assess for outcome of interest and then look at 
risk factors

 Prelude to cohort or clinical trial

 Can evaluate new test or application 



Cross-sectional studies

Risk factor present

(Obesity, lack of PA..)

Risk factor present

Risk factor not present

Risk factor not present

Study 
population

Free of disease

(DM)

Has disease

(DM)

Time
Study





Case-control Study

 Selection of subjects based on their disease 
status

 Investigators select cases from persons of 
interest and control from those who do not have 
the disease of interest.

 The difficulty is in selecting controls

 Investigator “selects”



Case-control Study

Time

Cases

Controls

Exposed

Exposed

Not Exposed

Not Exposed

Onset of Study



 Case- control studies are longitudinal

 Cross-sectional studies are vertical

Time

Study

Time

Study



 Investigates association between disease/suspected causes

 People with disease identified & their medical history 

examined retrospectively to identify the risk factors

 Matched control group free from disease identified

& data collected from them in identical fashion

 2 groups well matched to avoid confounding factors

Case-control Study



Confounding factor

systematic error due to influence of a third variable

Risk factor

smoking

Outcome

lung cancer

Confounder

drinking alcohol

Glasser SP. Essentials of clinical research. Springer , 1st Edition, 2008. 

Drinking more alcohol is confounder to: 

risk factor (smoking) & outcome (lung cancer) 

Association of smoking & lung cancer



Case-control  study design

Investigate etiology or outcome of disease



“2 by 2” table in qualitative data

Exposure Disease Total

Disease No disease

Exposed a b a + b

Unexposed c d c + d

Total a + c b + d a + b + c + d

OR: Odds of disease in exposed group:  a/b
Odds of disease in unexposed group: c/d
Odds ratio (OR):  (a/b) / (c/d)

RR: Risk of disease in exposed group:  a/ (a+b)
Risk of disease in unexposed group: c/ (c+d)
Relative risk (RR):  a/(a/b) / c/(c/d)



Advantages/disadvantages of case-control 
study

Advantages Disadvantages

Cheap Cannot establish prevalence

Quick & easy to conduct Retrospective/prone for bias

Good for disease with long 
latency periods

Can only assess one disease

Can assess multiple exposures Probably not generalizable

Good for rare diseases



Case-control

Example:

 Discovery the relation between Thalidomide and 
the unusual limb defects in babies born in 1959-
1960



Case-control Study

Time

46 
mothers 
(affected 
babies)

300 
mothers 
(normal 
babies)

Had thalidomide 
(4-9 m.of preg.

Exposed

Not Exposed

Not Exposed

1961

41

Mothers

5

0

300



Case-Control Studies
- the most frequently undertaken analytical 

epidemiological studies

- They are the only practical approach for 
identifying risk factors for rare diseases

- They are best suited to the study of diseases 
for which medical care is sought, such as 
cancers or hip fracture



Case-Control Studies

Type of analytic study  

Unit of observation and 
analysis:  Individual  (not 
group)



Advantages/disadvantages of case-control 
study

Advantages Disadvantages

Cheap Cannot establish prevalence

Quick & easy to conduct Retrospective/prone for bias

Good for disease with long 
latency periods

Can only assess one disease

Can assess multiple exposures Probably not generalizable

Good for rare diseases



Case control studyCase control study

The exposure could 

environmental factor, 

behavioural factor

exposure to a drug 

other therapeutic intervention.

The exposure could 

environmental factor, 

behavioural factor

exposure to a drug 

other therapeutic intervention.



Case-Control StudiesCase-Control Studies

Case-control studies are often the first step in a 
progression of building clinical evidence because 
they are 

-relatively inexpensive 

and

 -rapid studies to complete.

Case-control studies are often the first step in a 
progression of building clinical evidence because 
they are 

-relatively inexpensive 

and

 -rapid studies to complete.





CASE CONTROL CASE CONTROL 







Case-control studies always look backward in time (i.e., 
retrospective studies) to determine a statistical 
association between an exposure and an outcome. 

Case-control studies always look backward in time (i.e., 
retrospective studies) to determine a statistical 
association between an exposure and an outcome. 









Design

At baseline:

 Selection of cases (disease) 
and controls (no disease) 
based on disease status

 Exposure status is unknown

Retrospective design – lacks 
temporality !



Interventional

RCT

Observational

Descriptive

Cross-sectional study

Case-control study

Cohort study

Analytic

Case report/series

Ecological study

Types of clinical 
studies

RCT: randomized controlled trial



Types of clinical studies

• Case report/case series 

• Ecological study

• Cross-sectional study

• Case control study

• Cohort study

• Randomized clinical trial

Primary research

• Systematic review

• Meta-analysis
Secondary research



McGovern D, Summerskill W, Valori R, Levi M. Key topics in EBM.
BIOS Scientific Publishers, 1st Edition, Oxford, 2001. 

Evidence pyramid

Increase in 
evidence level

Decrease in 
bias risk 



What is cohort?

Ancient Roman military unit, a band of warriors  

Persons banded together 

Group of persons with a common statistical characteristic



Cohort Study

Cohort:

 group of people: a united group of people

 soldiers: a group of soldiers or warriors

 [15th century. < Latin cohort- "enclosure”



Cohort Study

 Follows population over time to gather 
information about nature history of a disease



prospective cohort

Population

Time

People 
without 
the 
disease

Not exposed

disease

No disease

disease

No disease

Exposed

(smoking)



Retrospective cohort

Time

N
e

w
b

o
rn

 
in

fa
n

ts

High apgar

disabled

Not disabled
Very low apgar

disabled

Not disabled

Onset of 
study2000 2007

Involve s identification of 2 groups (cohors)one which recievedt he exposure and one not and following these cohorts for 
the outcome of interest

*The Apgar score, an important indicator of newborn health,



Cohort study

investigate etiology or outcome of disease

Prospectively over a period of time (years or decades)

Can be retrospective if clear point of 1st exposure

2 groups well matched to avoid confounding factors



British doctors study
one of the most famous cohort study

 34 440 British male & female doctors recruited in 1951 

4 groups: nonsmokers, light, moderate & heavy smokers

 Publication of 10-year interim results in 1964

Substantial excess in lung cancer mortality & all cause

mortality in smokers, with dose-response relationship

 Publication of 20-, 40- and 50-year results: same results

 Follow up: 94% of those recruited in 1951 & not died

Doll R et al. BMJ 1964;i:1399–1467.
Doll R et al. BMJ 1976;Ii:1525–1536.
Doll R et al. BMJ 1994;309:901–911.

Doll R et al. BMJ 2004;328:1519–1528.



“2 by 2” table in qualitative data

Exposure 
(smoking)

Disease (lung cancer) Total

lung cancer no lung cancer

Smokers a b a + b

non-smokers c d c + d

Total a + c b + d a + b + c + d



Advantages of a Cohort study

 Strongest obs design for establishing cause and 
effect

 Minimizes bias 

 Efficient for study of rare exposures

 Yields info on multiple exposures.



Disadvantage of a Cohort study

 Time-consuming

 Require large samples followed over many years

 Costly

 Must account for death, drop out, lost to follow 
ups

 Not efficient of study of rare diseases.



Study Design

Epidemiology 
Studies

Observational
یقیس وال یتدخل

Experimental
محاولة لتغییر محددات 

مرض ما من خالل المعالجة

Randomized 
Clinical Trial

(RCT)



 Express results into “2 by 2 table”

Qualitative data: RR or OR with 95%CI 

Quantitative data: grouping – correlation calculations 

 Confounding factors

Data stratification & OR for each strata

Correlation & regression (simple or multiple logistic)

 Association does not prove a causal relationship

Number of questions need to be answered

Cohort Study



Incidence rate in cohort study

Exposure 
(smoking)

Disease (lung cancer) Total

Lung cancer No lung cancer

Smokers 70 6 930 7 000

Non-smokers 3 2997 3 000

Total 73 9927 10 000

IR of lung cancerexp a/(a+b) = 70/7 000 = 10 per thousand
IR of lung cancernon-exp c/(c+d) = 3/3 000   =   1 per thousand
Relative risk (RR): IRexp /IRunexp =  10
Attributable Risk: (IRexp– IRunexp )/IRexp.100 = 90%

IR: incidence rate



Framingham Heart Study
Framingham city, MA (1948) 

•  Original cohort  5,000 of 30,000 residents in Framingham
30 to 59 years of age 
without established coronary disease

•  Exposures Smoking, obesity, HTA, high cholesterol,
physical activity, and others

• Outcomes Development of CHD, stroke, gout, & others
Examining study population every 2 years

• Duration Now on its third generation of participants

• Publications Over 1,000 published papers

CHD: coronary heart disease



Milestones from Framingham Heart Study

 1948 Start of Framingham Heart Study  (FHS) 

 1960 Cigarette smoking increased risk of heart disease

 1961 Cholesterol & high BP increased risk of heart disease   

 1967 Physical inactivity/obesity increased risk of heart disease

 1970 High blood pressure increased risk of stroke

 1974 DM associated with cardiovascular disease

 1988 Elevated HDL cholesterol reduced risk of heart disease

 1998 Framingham coronary heart disease risk score  

10-year CV risk with no precious history of CHD 

CV: cardiovascular –CHD: coronary heat disease
www.framingham.com/heart/timeline.htm



https://www.mdcalc.com/framingham-coronary-heart-disease-risk-score

Framingham coronary heart disease risk 
score



Overall survival after age 35 in smokers & non- smokers

Doll R et al. BMJ 1994;309:901–911.

British Doctors Study
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Survival curve

Patients with low grade follicular lymphomas

Earlier follow-up periods include results from more patients: 
loss to follow-up – patients not enrolled in study at the same time

Survival curves more precise in earlier periods (narrower CIs)

Wood LA et al. Cancer 1999;85(6):1361-1368.



Advantages & disadvantages of cohort study

Advantages Disadvantages

Used if no possible randomization Long time to complete

Prospective (less prone to bias) Expensive

Incidence can be calculated Not good for rare disease

Provide direct estimate of risk Loss to follow up bias

Can establish cause and effect Study may alter people’s behavior



The cohort study is the gold-
standard of 

analytical epidemiology



Exposure Outcome

Cohort

Cross-sectional

Time is key

Case-control



Question type & study design

Study DesignQuestion

Intervention RCT

Incidence & prognosis Cohort study

Prevalence Cross-sectional study

Etiology & risk factors Cohort or case-control

Diagnosis Cross-sectional study

In each case, SR of all available studies better than individual study












