
Scientific Writing

in Medical Sciences



Types of Medical articles

 Original Article

 Review Article

 Case Reports

 Editorial 

 Short Communication (short papers)

 Letter to The Editor

 Personal Views



Hierarchy of studies



Primary study

vs. 

Secondary study



Primary study

 This is an empirical study in which we 
directly make measurements about the 
objects of interest, whether by surveys, 
experiments, case studies etc.

 Original research

 Study units: human, animal, sample, cases, 
cells, etc.



SECONDARY STUDIES

Secondary Study

Primary 
study

Primary 
study

Primary 
study

A secondary study does not generate any data from direct measurements

instead;

it analyses a set of primary studies and usually seeks to aggregate the results

from these in order to provide stronger forms of evidence about a particular

phenomenon.

Study unit: primary studies



What is a systematic review?

 A systematic review is a literature review
focused on a research question that tries to
identify, appraise, select and synthesize all high
quality research evidence relevant to that
question.

 A systematic review aims to provide an
exhaustive summary of literature relevant to a
research question.

 Attempts to collate all empirical evidence that fits
pre-specified eligibility criteria in order to answer
a specific research question.



Types of review articles

All reviews

Systematic 

reviews



What’s the difference between 
systematic review & Meta analysis?

 A systematic review is a review article based on data 

from original research studies that have been selected

in an objective and rigorous manner following a pre-

defined method (search strategy).

 A meta-analysis is actually a statistical technique 

used to combine the results of several studies 

addressing the same question into a single summary 

measure (Khan et al., 2000).



Systematic Review Versus 
Meta analysis

All reviews

Systematic 

reviews

Meta-analyses



Systematic Review; Step by step

Data synthesis & Interpreting the 
findings

Extracting data from studies

Study quality assessment

Searching & selecting studies (Obtaining 
the data)

Formulating review questions



Overview of the systematic review 
process

 Research question and Title

 Background and Objectives

 Methods 

 Inclusion Criteria for considering studies in the review

 Search strategy for including studies in the review

 Quality assessment

 Statistical analysis

 Results

 Discussion



Research Question

 Absolutely Crucial

 Needs to contain all elements of PICO, PEO, PIO:

 P:Types of participants, patients, populations

 I:Types of interventions, exposures

 C:Types of comparatives groups

 O:Types of Outcomes

 D:Types of study (designs)

 Before FINALISING your question do make sure that you 
have checked that there are enough primary research 
papers on the topic.



Ask Clinical Questions

Patient/

Population Outcome
Intervention/

Exposure
Comparison

Components of Clinical Questions

In patients with

acute MI

In post-

menopausal

women

In women with

suspected

coronary disease

does early treat-

ment with a statin

what is the 

accuracy of

exercise ECHO

does hormone

replacement 

therapy

compared to 

placebo

compared to 

exercise

ECG

compared to no

HRT

decrease cardio-

vascular mortality?

for diagnosing

significant

CAD?

increase the

risk of 

breast cancer?



Title

 Title should be indicative of the content

 Needs to be a statement not a question

 Make use of key words

 Should reflect research question

 PICO/ PEO/PIO

 Research question and title should have 
the same or similar key words



Examples:

 Maternal Smokeless Tobacco Use in 
Pregnancy and Adverse Health Outcomes 
in Newborns: A Systematic Review.

 Efficacy of acupuncture for psychological 
symptoms associated with opioid
addiction: a systematic review and 
meta-analysis.



Background / Introduction & 
Objectives

 Needs to highlight importance of problem

 Operational definitions

 Rationale: Describe the rationale for the 
review in the context of what is already 
known. 

 Objectives: Using PICO(D)



Methods: Inclusion Criteria

 Describe the inclusion criteria based on 
the PICO(D)

 Example:
Short compared with standard duration of antibiotic treatment for 

urinary tract infection: a systematic review of randomized controlled 
trials

Arch Dis Child 2002;87:118–123

Inclusion criteria:

Randomized or quasi-randomized trials were selected if they involved 
children aged 3 months to 18 years with culture proven 
symptomatic UTI, and compared short term therapy (2–4 days) 
against standard therapy (7–14 days)……



Methods: Search Strategies

 The aim is to try and find everything out 
there to answer your specific question 

 Needs to specify key words and which 
databases and other sources will be 
selected 

 Based on components of review question



Methods: Search Strategies, 
Cont.

 Search through computerized databases –
Medline, EMBASE, Scopus, Cochrane Library

 Use personal knowledge of the relevant 
literature

 Check the reference lists of papers

 Hand search the key journals

 Grey Literature: conference presentations, 
unpublished work

 Personal communications: Authors of papers (if 
possible)



Methods: Search Strategies, 
Cont.

 Example:
Short compared with standard duration of antibiotic treatment for urinary 
tract infection: a systematic review of randomised controlled trials. (Arch Dis
Child 2002;87:118–123)

Search Strategies:
Randomised and quasi-randomised controlled trials were identified from
MEDLINE (1966 to February 2001), EMBASE (1988 to February 2001), and
the Cochrane Controlled Trials Register (Cochrane Library Issue 1, 2001)
without language restriction. The optimally sensitive strategies of the
Cochrane Collaboration to identify randomised controlled trials were used
for MEDLINE and EMBASE searches…..They were combined with subject
headings and textwords for urinary tract infection and duration of treatment
and limited to the paediatric age range (full details available on request).
Reference lists of review articles, relevant trials, nephrology textbooks, and
abstracts of scientific meetings were also searched. Two reviewers reviewed
trials independently for study eligibility and extracted trial data.



Methods: Quality Assessment

 Need to give details of the following 3 
separate stages:

 The process of selection for inclusion in 
review

 How the assessment of methodological quality 
will be carried out

 Data extraction strategy



Methods: Quality Assessment, 
Cont.

 Example:
Short compared with standard duration of antibiotic treatment for urinary 
tract infection: a systematic review of randomised controlled trials. (Arch Dis
Child 2002;87:118–123)

Quality Assessment:
Two reviewers (MM and EH) assessed study quality without blinding to 
author or source using the criteria of the Cochrane Renal Group. 
Discrepancies were resolved through discussion. Quality items assessed 
were allocation concealment, intention to treat analysis, completeness of 
follow up, and blinding of participants, investigators, and outcome 
assessment since these may bias the underlying treatment effect.



Methods: Statistical Analysis

 Here you should describe how you 
handled the data.

 What you do with the data may very much 
depend on what you have been able to 
extract from the individual papers

 Odds Ratio

 RR

 Standardized mean

 Weighted mean



Methods: Statistical Analysis, 
Cont.

 Example:
Short compared with standard duration of antibiotic treatment for urinary 
tract infection: a systematic review of randomised controlled trials. (Arch Dis
Child 2002;87:118–123)

Statistical analysis:
For dichotomous outcomes the relative risks (RR) with 95% confidence 
intervals (CI) were calculated in RevMan12 for individual studies and the 
summary statistics were calculated using a random effects model. The 
random effects model takes into account between study variability as well 
as within study variability. A fixed effects model was also used to test the 
robustness of the analysis and for outliers. Heterogeneity was analysed
using Cochran’s Q statistic with an a of 0.1 used for statistical significance. 
Subgroup analysis was planned based on study quality, patient type (age, 
finding of abnormal radiological findings), and intervention (type of 
antibiotic used) as we postulated that the relative treatment effect could 
vary with these factors.



Results

 In this section you need to say how you 
will synthesize your data

 Quantitative:

-tables and figures 

 Qualitative:

-If your review is on a qualitative topic then 
you can present them under themes that 
answer your question.



Results, Cont.

 The results of your search:

 How many studies your literature search identified 
from each database

 How many were duplicates

 How many were excluded on the basis of screening of 
an abstract

 How many full text articles were assessed

 How many were excluded until you arrive at your final 
number of included papers



Search Flow-chart



Results, Cont.

 Study characteristics:

 How many patients/subjects/animals were included

 in those included studies including the mean or 

median and range

 Indicate the type of patients/subjects/animals that 

were included such as an age range or disease 

severity range. 

 Indicate other key study methodological features 

such as any variation in outcome measure.



Results, Example



Results, Cont.

 Study quality and potential sources:



Results, Example



Results, Cont.

 Effect of intervention on outcome:

 you describe the actual results of each study.



Results, Example



Results, Example





Discussion: What should we say?

 Summarize findings

 Develop and/or discuss the theory/s

 Compare and contrast the findings 

 Discuss the overall quality of included studies

 Relate the findings back to the aims 

 Interpret the findings in relation to the literature reviewed

 Support a particular theory or model

 Point to any methodological shortcomings or flaws in your 
systematic review.

 Recommendations on how these shortcomings may be 
rectified in future studies would be beneficial.

 Suggest any implications for existing theory/research



Discussion: What should we say?

 Discuss the findings with respect to practice

 Discuss the ethical aspects of the included 
studies

 Discuss whether or not you would change your 
practice as a result of your review giving your 
rationale.

 Reveal questions for future research on this 
topic.

 Your discussion should finish by stating some 
overall conclusions about the study



Discussion, Cont.

 1st paragraph: As with any other type of paper your 
discussion needs to follow logical order and start with a 
simple statement summarising the major finding from your 
review.

 2nd paragraph: limitations of the included studies and of your 
systematic review and hence the reliability of result –
robustness, biases…

 3rd paragraph: strengths and weaknesses of your review 
methods.

 4th paragraph: set the results in context of other knowledge 
on the topic. Compare your work with previous systematic 
reviews.

 5th paragraph: conclusions, and then any implications for 
current practice and particularly for future research
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