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FOREWORD

Dr. Debasish Bhattacharya
President, AIOS

(2015-16)

Dr. Barun K. Nayak
Hony. General Secretary

AIOS

 ‘Even truth needs a reason to prevail’. But the truth is we work hard, 
very hard in trust and belief but don’t theorise what we practice let alone 
practice what we theorise. But as we embrace more technology options 
we have to bring out our own evidence to articulate their benefits and 
limitations. In a world of information, patients would want it that way to 
make a wise choice.

The Academic and Research committee and its vibrant Chairman Dr. 
Partha Biswas gives us this CME which excites us to the world of 
publishing. A treatise from our dynamic IJO Editor Dr. S. Natarajan, our 
revered Past IJO Editor for 2 terms Dr.Barun Nayak together with our 
own blooming authors in the field Dr.Namrata Sharma, Dr. M. Vanathi, 
Mrs. Vasumathi S and Dr. Zia Chaudhuri.

I hope the CME will excite you to the world of publishing. It may not be 
about gecko’s in our literature ‘Publish or Perish’ which compels us to 
add to literature without reason neither is it about ‘Publish to flourish’ 
which invites bias about our ways. It is about ‘Publish to cherish’. A 
question or two put in our day to day practice adds more cheerful 
meaning to it. We search literature and if we get an incomplete answerwe 
design a study in our practice to address it, document, analyse the results 
and write it to share with the world.

Again ophthalmology has this silent word ‘H’ as in honest and science is 
never complete without this silent honesty.So let us explore the world of 
‘P values’ not as in ‘Publicity value’ but in terms of ‘Patients’ value’ and 
learn to ‘Publish to cherish’ and make our practice more exciting and 
futuristic. 

Dr. D. Ramamurthy
President, AIOS

(2016-17)
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 “Search for the truth is the noblest occupation of man;

its publication is a duty.”

- Madame de Stael

Scientific publishing is a passion. AIOS is committed to develop this 
passion. We are in the era of evidence based medicine. Academic writing is 
an art that is acquired with medical practice and experience and can 
certainly be improved with good practice.  This CME content helps to guide 
students, residents and researchers towards their goal of educating 
themselves to be good scientific writers. 

We are not statisticians, however, we must have some understanding of 
statistics to appreciate studies during a literature search and to collaborate 
with the statistician. The statistics section helps us to familiarize with 
certain frequently used terms.  Searching literature with a structured 
approach is an art that is unfortunately not taught in the medical curriculum 
in most developing countries. Searching for evidence requires a little more 
precision. This CME series gives us simple steps on how to do a literature 
search and how to classify resources before we actually start a search. For a 
scientific paper to be a valid publication, it is imperative to get it published 
in the right peer reviewed indexed journal. Besides scientific writing, 
submission and style guidelines, dealing with editors, peer reviewer’s 
comments, deadlines and tackling other concerns enroute to the final 
publication of the paper in a printed volume of an indexed peer reviewed 
journal comprise an essential part in skillful research writing.

This very valuable CME Series was unfortunately delayed to various 
factors beyond our control. It started in Dr Debasish Bhattacharya's Tenure 
as the President, but is getting published only in this year with 
Dr. D Ramamuthy as the President. Thus the Foreward is penned by the 2 
President's and our Hon. General Secretary.

Hope you find this CME series a boost to your research career.

Dr Partha Biswas
Chairman, Academic & Research Committee, 
AlI India Ophthalmological Society
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Introduction:

Indian Journal of Ophthalmology is all set to provide a fast and easy way for 
a very wide distribution of authors’ science results. The process of scientific 
research is only useful if novel and robust results can be communicated to 
others such that understanding of ocular diseases and its management is 
enhanced. IJO has been doing this successfully from its inception. 
Publications are the central part of the publication process. Of course there 
are many benefits to authors by publication, ranging from kudos to 
enhanced employment prospects and even tenure, but it is the 
communication of novel information which is of most importance.[1] Some 
find the process of publication easy, but for many of them it is a difficult 
path. Some authors are well coached by their mentors. For others 
sometimes the path of paper writing can be daunting and full of frustration. 
In this review, I will provide a personal perspective on the issue of writing 
scientific papers in the biomedical arena, based on my experiences as an 
author, a reviewer and an editor.

Publishing in Indian journal of Ophthalmology: 

The Indian Journal of Ophthalmology (IJO) has a circulation of 11,000 print 
copies which go to almost every ophthalmologist in the country, besides 
various libraries world over. Indian authors who choose to publish their 
work in any foreign journal lose their chances of being recognized for their 
work among Indian fraternity – a place where they can be identified most.

Everyone wishes to publish in the best quality journals but also needs to 
target the most appreciative audience. It is important to note that most 
Indian researchers conduct their study on an Indian population. The 
outcomes of these studies are more relevant to Indian ophthalmologists, 
since their clinical practice is on a similar population and environment. 
From this viewpoint, IJO is a good option as it has the highest circulation 
among Indian ophthalmologists.

Read and read again the journals to learn the skill of writing:

Read scientific papers in top rank ophthalmology journals including IJO 
and examine closely the style and approach of authors who have succeeded. 
Look at the structure and clarity of language. See how the paper is concise 
and to the point. Try to note that good authors use simple language without 

CHAPTER 1
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verbosity and flowery, overly inflated statements. There is always a good 
learning reading an article which has gone through the acid test of peer 
review.

Find the selling point of your article:

It is a sad to see that the majority of papers are not cited and it is likely that 
many are not read by more than a handful of people. The key point here is 
‘have something to say’! Only when you have a clear and crisp message 
should you begin to think about the publication process. Your message 
should be clear and it should be an addition to the existing literature. Once 
you have a message, the reviewer knows that your study would contribute in 
enhancing knowledge about the topic and the acceptance is easier. 

Understand IMRAD: 

Basically it answers “Why did you start, what did you do, what answer did 
you get and what does it mean anyway?”. This relates to the general 
paradigm of Introduction, Materials and Methods, Results and Discussion 
(referred to as IMRAD). The Introduction should set the scene and in a brief 
manner define the general background to the subjects/disease. It should 
contain briefly what is known, what is not known and what your study 
would add. A useful strategy is to end this section with the question (or 
hypothesis) that is being posed. The Materials and Methods of any research 
paper should contain enough information for the reader to understand 
exactly what was done. It should be such that it can be replicated by others. 
It should maintain a balance between brevity and completeness. The 
Results section should contain clear statements of all the data and 
observations in a logical order. It should not contain interpretation. In the 
Discussion, the data should be placed in a broad context and appropriately 
discussed. It is common for authors to extend discussions into tangential 
areas and to speculate wildly . I feel, it is important to stay focused on the 
point of the paper. However,it is a good idea to mention and discuss 
potential problems and caveats of the studies reported and mention 
opposing or alternate views and hypotheses. 

A number of other elements  are also important in papers today. Clear 
statements about ethical approval and governance issues should be 
documented with relevant reference numbers. Other elements would 
include the affiliations and up to date contact details of all authors as well as 
sources of funding and relevant acknowledgements. [2, 3]

2
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Simple Rules of writing

Never use a long word where a short one will provide the same message.If it 
is possible to cut a word out, then cut it out. Keep sentence constructions 
simple. Avoid one-sentence paragraphs and use simple punctuations.

It is a good idea to share with your friend or colleague the points you are 
wishing to make in your paper in simple terms. If you are able to do this your 
understanding of what you wish to convey is excellent. If not, probably the 
message is not clear and you need to have more grasp of the paper. Once 
your first draft is ready, keep it aside for few days and again go through it. 
You will definitely find points which you had missed in your first draft. 
Finally it is important to get others to read your draft manuscripts. Do not 
rush to send manuscripts to journals. A few days extra with input and advice 
from others, from mentors and colleagues can be invaluable. [4]

Where to submit my research:

There exists a clear hierarchy of journals; journals with very high impact 
like JAMA Ophthalmology, Investigative Ophthalmology and Visual 
Science etc. Publishing in such high impact journals is  an achievement in 
one’s career and inevitably few authors achieve this. There lies just below 
these a wide array of journals whose impact is slightly less and also carry 
major impact articles. Then within any given specialty there are specialist 
journals and here too there is a range of ‘quality’ and impact. For example, 
in  subspeciality of retina there are currently 5-6 journals listed by ISI 
ranging from the research journal with the highest impact: Progress in 
Retinal and Eye Research(Impact Factor 11.207) to the Retina (Impact 
Factor 3.088). While Impact Factor is a widely criticized parameter; there is 
some utility in providing a ranking of journals. Thus potential authors can 
make some judgment of where their work is best placed. An important 
lesson is to understand the spectrum of possible journals and the 
bibliometric measures that are used to create a hierarchy of them. [5]

 I feel Indian Journal of Ophthalmology is one of the ideal journals to send 
your work. It has a huge readership (14000 ophthalmologists) and a good 
impact factor (0.927). IJO has adopted the policy of ′open access′, wherein 
anyone can view and download the full text of any article published in IJO 
free of charge. We as academicians strive to create wonderful sculptures in 
the form of published research in the hope of sharing it with all our 
colleagues and the general public.  

3



“Instruction to authors” is not same for all journals

Today nearly all submissions are via some online manuscript system. 
Before you begin this process make sure you have an electronic folder with 
all the correct files present and in the correct file format. Make sure you 
have the final version available of each relevant file. Make sure track 
changes and comments are turned off. Some journals may ask for 
suggestions of reviewers. If so ensure you have some sensible suggestions 
to make and you can sometimes suggest reviewers that you do not want to 
be involved .This is a value addition. If you are aware that someone is 
working on the same topic and there may be a conflict of interest ,you have 
an opportunity to suggest the name as non-preferred reviewers. When 
suggesting reviewers avoid colleagues in your own institution or those who 
have obvious conflict of interest. The editorial team reviews the manuscript 
and it is common for a proportion of manuscripts to be returned to authors 
un-reviewed.  This is because the manuscript is felt by the editors to be not 
in the scope of the journal or to in some way not be likely to have a good 
chance of succeeding in the review process. This is usually done in a few 
days and saves everyone’s time. Do not be dejected, but recognize the editor 
has probably helped you by making you submit in a more appropriate 
journal.

Authors need to understand that most journals only accept a small fraction 
of the submitted material. However if one is persistent and recognizes that 
there is a hierarchy of journals, one can get their work published. A crucial 
element of the publication process is the comments of reviewers and 
editors. The entire peer review process is intended to improve manuscripts. 

Conclusion:

Scientific publishing is a passion. Sometimes we need to develop this 
passion. AIOS is committed to develop this passion. The news of an 
accepted article in a peer reviewed journal, gives the same kick to the author 
as a closed macular hole after a good VR surgery. 

Indian Journal of Ophthalmology gives you an opportunity to publish your 
scientific report appropriately and with a wide reach. As many of us are 
involved in India-centric eye research, the regional reach of IJO makes it the 
journal of choice.

Happy publishing……….

AIOS, CME SERIES (No. 32)
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We are in the era of evidence based medicine, the backbone of which is 
statistics. Let me begin by clarifying that we are not statisticians and we 
should not even think of replacing them while conducting research. 
However, we must have some understanding of statistics for two simple 
reasons. Firstly, we should understand the statistics while reading a 
published article and secondly, when we plan a study we should know what 
we want while providing inputs to the statistician rather than leaving 
everything to them. The major role of statistician is in deciding the 
appropriate study design, arriving at the appropriate sample size and the 
application of appropriate statistical test while analyzing the data. Though a 
detailed discussion is out of scope for this paper, the purpose of this write up 
is to familiarize you with the certain frequently used terms in statistics.  

I. Data: Data are facts, observations and information that come from 
investigations. There are two types of data: 

i. Qualitative or categorical: The observations are assigned to descriptive 
categories according to the presence or absence of certain attributes  
(properties or qualities). If these categorical data can be arranged in 
ascending / descending order, they are called as “ordinal categorical 
data”, for example pain can be described as mild, moderate, severe and 
unbearable. On the other hand if these data cannot be arranged in an 
order, they are called as “nominal categorical data”, for example blood 
group O,A ,B, AB or sex of a person male, female. If the categorical data 
has only two levels, they are called “binary data”, for example dead / 
alive, male / female.

ii. Quantitative or Numerical data: These data can be either measured or 
counted. Blood sugar level or intra ocular pressure are examples of 
measured data whereas number of children in a family or attacks of 
uveitis are examples of counted data. Numerical data is also known as 
“interval data”. If the distribution of numerical data follows the pattern 
of “Gaussian Curve” (Figure 1), the data set is called normal or 

CHAPTER 2

BASIC STATISTICS
&

WHICH TEST TO USE
P.D.Hinduja Hospital & Medical Research Centre

7



parametric data. If the numerical data set is not following the “Gaussian 
curve”, the data set is called non- parametric data. It is important to 
understand the type of data that we are dealing with, as the appropriate 
statistical test is decided on the basis of whether the data is categorical 
or quantitative? Even in quantitative data different statistical tests will 
be applied for parametric and non- parametric data.

Fig 1

II. Data display: There are various methods of presenting the data set. It 
can be in the form of tables, graph, bar chart, histogram, box and 
whisker plot, scatter plot etc. 

III. Summary of data: For presentation or analysis, the entire data is 
summarized. The two important summary data are central tendency and 
measures of dispersion.

i. Central tendency: Mean, median and mode are examples of central 
tendency of data set. “Mean” is another name of average which is the 
sum of all the data divided by the total numbers. “Median” is the 50th 
percentile point and “mode” is the value that occurs most frequently. In 
parametric data set mean and median will be very close to each other. 
Mean is affected by outliers whereas median is not affected by outliers, 
the points well outside the main body of the data. Mode may not always 
denote central tendency of data. 

ii. Measures of dispersion: The important ones are range, interquartile 
range, standard deviation, mean deviation, co-efficient of variation. 

8
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Range: It is the difference between the largest and smallest data point. It can 
be expressed as two numbers at the extreme or can be one number as the 
difference between the two extremes.

Interquartile Range:  It is the difference between the 75th percentile (third 
quartile) and the 25th percentile (first quartile). It represents the middle half 
of the values and is unaffected by outliers. 

Standard Deviation: It is the square root of variance and the units are the 
original units of the data. Standard deviation(SD) has unique characteristics 
in case of parametric data set. Mean ± 1SD includes 68.3% of data points, 
mean ± 2SD includes 95.45% of data points, mean ± 1.96SD includes 95% 
of data points and used in expressing the normal range and mean ± 3SD 
includes 99.7% of the data points.  Any normal value is usually considered 
mean ± 1.96SD.

If the central tendency is expressed in mean, it should be coupled with SD 
with or without range. Presenting SD with median is wrong. Range with or 
without interquartile range must be provided with median.

Mean deviation: It is the mean of deviations at the each data point. 

Co-efficient of variation: It is the ratio of sample SD, to sample mean, 
multiplied by hundred. It measures variability relative to the magnitude of 
the data (relative variability). It is unit less, hence it is good for comparison 
between the two groups.

IV. Standard Error (SE): It is the measure of precision of an estimate of a 
population parameter. It should not be confused with SD, which 
describes the dispersion of data, whereas SE denotes how close is this 
measurement to the population measurement. SE can be calculated for 
anything such as mean, median, fifth percentile, percentage, difference 
of percentage or even SD.

Standard error of mean (SEM): It is calculated by the following 
formula:

       SEM = SD/√n (n denotes total number of values).

V. Confidence interval (CI): It can be for any value of measurements. 
Mean ±2 SEM = 95% CI. Usually one should report the 95% CI with 
the main outcome of the study. The value of 95% CI indicates that 
there is only a 5% chance that the interval reported excludes the mean 
of the population. 

BASIC STATISTICS & WHICH TEST TO USE
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VI. Population: The term ‘ population’ is used differently in different 
contexts. Statistically the term population is used for the whole group 
of units of interests to which the findings would extrapolate. 
Researcher should define clearly the relevant population.

VII.Sample: Sample is the statistical term for the group of subjects 
included in the study, which almost invariably would be a fraction of 
the target population. Sample studies are not only cost effective and 
quick but many times more reliable also because more accurate 
methods and better care can be exercised for a small group.

VIII. Randomization: It is the process by which the participants are 
allocated to receive one or the other treatment. This ensures that there 
is no bias in treatment allocation and in the long run the subjects in 
each treatment group are comparable in both known and unknown 
prognostic factors.

IX. Statistical significance (P- value): The P-value can be defined as 
“The probability of obtaining an outcome as or more extreme than that 
observered in the study if the null hypothesis were true”. Usually P-
value as 0.05 is taken as significant. 

X. Hypothesis testing: In medical research the “Null Hypothesis”  
presumes that there is no difference amongst the various groups, 
which can be two or more. If the “ null hypothesis”  cannot be 
established then we accept “Alternate hypothesis” which implies that 
a significant difference exists amongst the various groups.  This 
hypothesis testing of accepting or rejecting “null hypothesis” is done 
by various statistical tests. The detail description is out of scope of this 
article but the selection of appropriate test is done on the basis of the 
following information:

i. What type of research question are we dealing with?

ii. What type of data are we dealing with? Whether it is quantitative 
or qualitative?

iii. If it is quantitative, then are we dealing with parametric or non-
parametric data?

iv. Finally how many groups are we comparing?

 In statistical analysis two types of errors are inherent.

10
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a. Type I(α – error): This is incorrectly rejecting the null hypothesis

b. Type II (β -error): This is incorrectly accepting the null 
hypothesis

Power of study: (1-β ) denotes the power of study. The relation 
between α and (1- β) is reciprocal. Any study with the power of study 
being more than 80% is accepted as a strong study. 

There are hundreds of statistical tests for hypothesis testing but the 
scheme given below in table number 1-5 simplifies it for better 
understanding and covers almost 95% statistical tests which we need 
in medical research. Five tables are formulated based on the five types 
of basic questions which are to be answered.

Table 1

Legend: If the study compares between unpaired groups and data is 
numerical follow the list I and if it is categorical data follow the list on 
II. I is further subdivided into Ia for parametric and Ib for non 
parametric data set, which are further subdivided into Iai, Iaii, Ibi and 
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Ibii based on the number of groups. Similarly, II is also subdivided 
into IIa and IIb based on whether the categorized data set has 2 groups 
or more.

Table :2

Legend: If the study compares between paired groups and data is 
numerical follow the list  I and if it is categorical data follow the list II. 
I is further subdivided into Ia for parametric and Ib for non parametric 
data set, which are further subdivided into Iai, Iaii, Ibi and Ibii based 
on the number of groups. Similarly, II is also subdivided into IIa and 
IIb based on whether the categorized data set has 2 groups or more.

Table 3
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Legend: If we are checking association between variables and data set 
is numeric follow group I tests. If both are parametric follow Ia tests 
and if values are non-parametric follow Ib test. For categorical data 
set follow II group of tests. For 2x2 the test is listed as IIa and for more 
groups it is listed in IIb.

Table 4

Legend: If data set is numerical, group I tests will be applicable and if 
it is categorical group II test will be applicable.

Table 5

Legend: This table will be appropriate for survival analysis, whereas 
the end point for such analysis could be death or any specified event 
that can occur after a period of time. This analysis is also known as 
time-to-event trend analysis.



To choose an appropriate statistical test with numerical data, it is 
mandatory to find out whether the data set is parametric or non-
parametric rather than making assumptions. We should perform tests 
of normality (eg. Kolmogorov-Smirnov test or Shapiro-Wilk 
goodness of fit test). If it cannot be established that the data is 
parametric then it is advisable to perform non-parametric tests, in 
other words, non-parametric tests can be performed for parametric 
data, but, the reverse is not true.

XI. Sample size calculation: It is advisable to take help of a statistician 
however; we have to provide important input to them. Usually the  α – 
error is kept at 5% and power of study at 80%. The clinical 
significance of the outcome measure has to be provided by the 
clinician to the statistician, because statistical significance may not be 
clinical significance. Similarly, we have to provide the information 
about the population standard deviation of the measurement. If this 
information is not available in literature it may call for a pilot study to 
derive this information. The attrition rate of the subjects are also to be 
considered in sample size calculation. Finally some consideration for 
safety factor is also done in arriving at the final figure. Sometimes the 
final figures are also adjusted based on the feasibility and available 
resources and time. All the points taken into consideration in arriving 
at the sample size should be mentioned in the materials and methods 
section. A popular address of free downloadable sample size 
calculation ishttp://biostat.mc.vanderbilt.edu/wiki/Main/ 
PowerSampleSize. Readers are requested to go to this website to have 
a feel of sample size calculation in a simplified manner.

While calculating sample size we should also indicate whether it is 
one-tailed test or two-tailed test. In one-tailed test the possibility of 
deviation from the null hypothesis is in a specific direction, whereas a 
two-tailed test calculates the possibility of deviation from the null 
hypothesis in either direction. Sample size will be smaller in one-
tailed test as compared to two-tailed test but, it is better to calculate 
the sample size with two-tailed tests.

For a deeper understanding, I would suggest the readers to go through 
the three references given at the end. Alternatively, I would strongly 
recommend them to attend the “Research Methodology Workshop”.

AIOS, CME SERIES (No. 32)
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A. Study designs used in epidemiology can be grouped as:

a) Descriptive or analytical studies (cross sectional, cohort, and case-
control studies), where investigators have to observe the events 
unfolding and systematically collect information. They do not try to 
bring about change in the studied population being observed.

b) Intervention studies (randomized controlled trial), where investigators 
have to manipulate exposure(s) to risk factors/treatments to assess their 
impact on disease.

Flow chart 1 provides an overview of the two basic types of study 
designs

1. Observational Designs:

Flowchart 2 provides an overview of the types of observational studies

A detailed over-view of each type of study is provided
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A. Cross-sectional surveys
Cross sectional surveys are used to estimate the burden of the disease by 

1
helping us to measure the disease prevalence . To conduct a cross 
sectional survey, the desired number of study participants are taken as a 
sample and examined and/or interviewed to determine whether they 
have the disease and exposure(s) of interest. These data can be used to 
explore etiological questions by calculating the overall prevalence or 

2comparing the prevalence in the exposed and unexposed groups .

With cross sectional surveys “association does not equal causation.” 
This is because the exposure and disease are measured at the same time 
and hence one cannot be sure that the exposure preceded the disease 
(“temporality” cannot be assessed). For example, if a survey shows that 
people with myopia read more for pleasure than those with normal 
vision, this may be because myopia is caused by reading or because 
people with uncorrected myopia have poor distance vision and hence 
prefer to read more.

B. Cohort, or "longitudinal", or "Prospective" studies
1,2

C. The "case-control" study

Cohort studies can be used to measure predictors of disease incidence . 
In these studies, a group of people free from the disease of interest are 
recruited and identified as “exposed” or “unexposed” with respect to 
the risk factor under investigation. The incidence is calculated for the 
exposed and unexposed groups after following the participants over 
time, and the incidence ratio is estimated. Cohort studies can be closed 
or open. In a closed study, people are enrolled only at the beginning of 
follow up (after which the study is closed) while in open, the enrolment 
continues over time.

The problems encountered by cohort studies are – loss to follow up and 
competing risks, where cohort members die or develop other diseases 
so that they can no longer develop the disease of interest and the “true” 
cumulative incidence is underestimated or modified by other factors.

Cohort study design has certain advantages like measuring the 
incidence of disease, the assurance that exposure preceded the disease, 
and that several disease outcomes can be measured. The main 
drawback is that a large sample size or long follow up is needed to 
provide power to the study in case of rare diseases. These studies can 
therefore experience high attrition rate, are expensive and time 
consuming.

18



Case-control studies tell us about the etiology of a disease. Subjects 
who have the disease of interest (cases) and who do not have the disease 

3(controls) are recruited . Both the cases and controls should be selected 
from the same population so that they represent the exposure 
distribution in the source population.

Subjects (both cases and controls) are interviewed, or past medical 
records examined, to assess their exposure status. The odds of exposure 
in cases (number exposed versus unexposed) are compared to the odds 
of exposure in controls, to assess the exposure-disease 
association.Case-control studies have the advantage of being quick and 
cheap to conduct. Rare diseases and multiple exposures can be 
investigated with them.

The disadvantage lies in situations where recall bias can arise. This 
problem is less when the exposure can be objectively assessed (for 
example, weight), accurately recalled (for example, age), or verified 
(for example, treatment received). There is also the potential for 
selection bias, particularly in the selection of the controls. Despite these 
drawbacks, well planned and executed studies can provide similar 
information as cohort studies but relatively quicker and at a lesser cost. 
These studies can hence provide the pilot basis of many experimental 
studies.

2. Experimental Design

Flowchart 3 provides an overview of the broad types of experimental 
studies

A. Randomised controlled trials

STUDY DESIGNS
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A randomised controlled trial (RCT) is an intervention study that forms 
a special subset of cohort studies.  It is useful in evaluating the benefit 
of a new therapy and also for assessing the impact a preventive measure 
has.

For conducting a RCT, subjects are randomly selected to receive either 
the intervention (treatment being investigated) or the control (standard 
treatment or a placebo). Randomization minimizes the confounding 
factors by ensuring that the two groups are as similar as possible except 
the fact that one group receives the intervention while the other does 

5
not.  Both the groups are observed over time for the defined outcomes 
and relative risk is calculated.

The study is conducted with blinding, which means that the subjects 
will not know if they are receiving the intervention or the control. 
Double blinding is preferred in which the investigator is also not aware 
of their treatment status. These steps are taken to minimize the 
information bias.

RCTs are often considered the gold standard of study designs. Their 
disadvantage lies in the fact that they are costly and take longer to reach 
aresult. Also, they can only be used to answer certain types of questions. 
Ethical issues also arise in RCT since giving a treatment that is known 
to be worse, or to withhold a treatment that is better, than standard 
practice or placebo is ethically unacceptable. Similar dilemma occurs 
when over the period of study one intervention proves to be definitely 
better than the other. The concern arises is whether to shift the patient 
completely to the new modality or to continue the comparison to see 
whether the other modality becomes equivalent in the long term.

Flowchart 4 provides a synopsis of how a RCT is conducted over time.

4

6

B.  Quasi-Experimental Designs:



"Quasi-experimental studies" are those which lie between 
observational and true experimental. There is no random allocation and 
the intervention done in them is often unplanned by the researcher.

For example, a study was conducted to see if there is a decrease in the 
number of eye tests after this service was stopped coverage under health 
insurance. A quasi-experimental study can record the number of eye 
exams per thousand population over the years up to the policy change, 
and compare this pattern with the pattern afterwards. This is an 
observational study, but there was also an intervention (stopping of 
coverage by health insurance), although its implementation was not 
controlled by the researcher. Hence this is a "quasi-experimental".

Flowchart 5 provides a synopsis of the advantages and disadvantages of 
different types of study designs. It is important to design a study before 
conducting it, so that results can be interpreted in a relevant manner.
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Introduction:

It is no longer a wonder that we are flooded with medical literature. 
Anything that we search for yields “hits” that cross six or seven figures or 
more. And who has the time or patience to go beyond three “Next” pages of 
a Google or PubMed search? Searching the literature with a structured 
approach is an art that is unfortunately not taught in the medical curriculum 
in India and probably in several developing countries. Searching for 
evidence requires a little more precision. Before we actually start searching, 
it makes things much easier if we learn to classify resources with a practical 
approach, and not rely only on generic search engines.

Classification of Information Resources:

While we can classify information resources in several ways, you may find 
it ideal to follow this simple method when it comes to searching:

Type I resources:  
All resources that cover background or factual information. This includes 
textbooks, handbooks and manuals and also resources like dictionaries and 
drug references sources that give you quick answers. These are resources 
that you would have used while you studied to become a doctor. 

Type II resources: 
Here, we will include any resource that covers the latest or past research. We 
can further classify this into

- Published resources: Journals – current & old, and journal databases 
like PubMed & EMBASE  

- Unpublished resources: Clinical trials in progress, Conference 
abstracts etc.

Type III resources: 
These are relatively newer types of resources. These resources analyze and 
synthesize research from Type II resources. Some of them may include 
important facts from Type I resources too. Typical examples of Type III 
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resources are systematic reviews, meta analyses, evidence / point of care 
summaries

It is important to first identify which type of resource you should search for 
any specific query you have. Here are some examples that will help 
understand this approach:

Common resources for Type II and Type III Resources

Type II

1. Journal websites
2. Journal “indexes” like PubMed – www.pubmed.gov
3. The Cochrane Central Database of Clinical Trials – 

www.thecochranelibrary.com
4. Clinical Trials Register (International) – www.clinicaltrials.gov
5. Clinical Trials Registry of India – www.ctri.nic.in

Type III
1. Systematic reviews – www.thecochranelibrary.com (Free in India)
2. Evidence summaries – www.uptodate.com (Subscription based)
3. Evidence summaries – http://www.ncbi.nlm.nih.gov/ 

pubmedhealth/ (Free)

Searching the maze of literature in PubMed

Searching a bibliographic database like PubMed requires a structured 
approach based on principles. Once you understand these, it becomes easier 
to apply them when you search most other medical databases

Principle 1: When you search using “keywords”, for example – 
'myopia' you get results that will 
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Query Type of Resource 
Meaning or basic understanding of 
‘Retinopathy of prematurity’ 

 Type I  
(Dictionary / Encyclopedia / basic text books) 

Changing trends in keratoplasty Type II (Journal articles – recent years) 
The first use of chloroform in surgery Type II (Journal articles – all years) 
Which is preferable – clear corneal micro 
incision or small incision cataract surgery 

Type III (Meta analyses or systematic 
reviews) 
If there are none, then search for Type II 
resources – ideally Randomized controlled 
trials 

 



1. Be about your search term myopia 

OR

2. Just contain your search term – the word myopia (See Fig 1)

And, we will never know how many are about your term/s, or just contain 
them

Figure 1

Principle 2: Using “controlled” (standardized) keywords to search, 
fetches results about your search terms 

Every record in PubMed is “described by” or “indexed with” special 
keywords called “MeSH terms”. (Fig 2) MeSH stands for “Medical Subject 
Headings”. These are also called controlled terms and they are standardized 
for every medical concept

Figure 2

LITERATURE SEARCH
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Since Mesh terms describe the article, we can use them to retrieve articles 
'about' our search terms, by adding [mesh] after our term. 

For example – 

Cataract [mesh] – to retrieve all records about cataract

Cataract/complications[mesh] – to retrieve all records about the 
complications of cataract

Adding [major] after our term retrieves all records that cover our search 
term in depth. These are displayed with a * - i.e. asterisk in the figure – e.g. 
cataract/complications*

Cataract[major] – retrieves articles that cover cataract in great detail

Cataract/complications[major] – retrieves articles that cover the 
complications of cataract in great detail

See the difference between doing a keyword search and a Mesh search

Keyword Search

Mesh search

AIOS, CME SERIES (No. 32)
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Principle 3: To search for more than one term, use 'Boolean operators' - 
AND, OR, NOT

a. AND – indicates compulsory. Search for
glaucoma[mesh] AND uveitis[mesh]
and you will get results where every article is about both glaucoma 
as well as uveitis

b. OR – means “any or all”. Search for 
glaucoma[mesh] OR uveitis[mesh]
And you will get results where articles are about any one of the 
conditions, or may cover both

c. NOT – means eliminating. Search for 
glaucoma[mesh] NOT uveitis[mesh]
You will get results about glaucoma, but none of them will cover 
uveitis

Principle 4 - Specify where you want your search terms to appear

a. Search for - Wilson[author]
You will only get references where Wilson is the author and not 
references on Wilson's disease

b. Search for – retinopathy of prematurity[title] 
You will get references where the phrase - retinopathy of prematurity - 
appears in the title of the article and are likely to be very relevant

You usually would do a [title] search to retrieve a quick reading list of 
articles on your topic of interest, but not for a thorough literature search

c. Search for - retinopathy of prematurity [tiab] 
You will get references where the phrase - retinopathy of prematurity - 

appears in the title or in the abstract or both areas of the article and are 
likely to be relevant

d. Search for - Retina[jour] 
You will get references from the journal 'Retina'

Such searches, where you ask for your term to appear in specific areas 
of the bibliographic record are usually performed in specific contexts 
and not for a search on a topic

LITERATURE SEARCH
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An important feature in PubMed – to verify incomplete or incorrect 
references

Use “Single Citation Matcher” – (the link is available on the PubMed home 
page on the lower half), to verify any incomplete or incorrect references that 
you may have to verify. Usually this happens when:

a. You have noted down a reference, but forgotten some detail/s
b. You see a cross reference from a journal article or a submission, which 

turns out to be incomplete or incorrect

Just fill in the elements you know (See Fig 3) and you will be able to retrieve 
the record (See Fig 4)

Figure 3

Figure 4

Searching for Evidence – free resources
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1. The Cochrane Library – www.thecochranelibrary.com

• The Cochrane Library has six databases. The Cochrane Database of 
Systematic Reviews is a compilation of Systematic reviews of 
evidence – in most cases – based on a meta-analysis of every 
available large study. It is considered to be the gold standard for 
evidence. 

• The second database is DARE – it has other systematic reviews 
published in journals

• The third is CENTRAL – a comprehensive database of  clinical 
trials 

• The other three databases deal with methods, economic & 
technology aspects

2. PubMed – Clinical queries
Available as a link from the PubMed home page, any search performed 
here filters PubMed results to evidence based queries. The filters are 
explanatory 

3. PubMed Health
This is a relatively new resource and covers Reviews, Summaries and 
some Type I resources as well. There is also a good explanation of what 
constitutes clinical effectiveness

Searching for Evidence – subscription based resources
UpToDate –   and 
Dynamed           

Are two well-known subscription based Evidence summary resources. 
The summaries in these are written by experts who refer to the 
Cochrane Library's databases, PubMed, EMBASE etc find all available 
articles of varying Levels of Evidence and compile summaries. In these 
summaries they grade the evidence and tell you the status of evidence 
and recommend what you can do just now for the disease/condition for 
a patient

Some of the well known publishers also host databases of Evidence 
based publications. They also publish specific Evidence based journals. 
Examples are:

BMJ – Clinical Evidence - 
JAMA Evidence – 
ACP Journal Club – Part of Annals of Internal Medicine

www.uptodate.com
http://dynamed.ebscohost.com

http://clinicalevidence.bmj.com/
http://jamaevidence.com/

LITERATURE SEARCH
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Conclusion

This section comprises the core background knowledge you need to search 
the literature and search for evidence. The author has founded a not for 
profit Trust that has compiled detailed tutorials that are available in their 
website – . On should also go through the search 
instructions in each of the databases mentioned in this section. 

www.qmed.org.in
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Introduction

A written and published report of original research results and its 
conclusions comprises a scientific paper. Publication of research finding 
forms an integral part of a successful research career. Optimal research 
reporting mandates the need for good academic writing besides a well 
conducted research process. Academic writing is an art that is acquired with 
medical practice and experience and can certainly be improved with good 
practice. It is often said that Good Science is based on good research and 
good publishing. For a scientific paper to be a valid publication, it is 
imperative to get it published in the right peer reviewed indexed journal. A 
valid scientific publication should conform to its definitions of being the 
first disclosure of original research results with provision of all data 
essential to allow for assessment and evaluation of the scientific research 
intellect by peers. 

Besides scientific writing, submission and style guidelines, dealing with 
editors, peer reviewer's comments, deadlines and tackling other concerns 
enroute to the final publication of the paper in a printed volume of an 
indexed peer reviewed comprise an essential part in skillful research 
writing. Essential aspects to process of publishing a scientific paper include 
understanding its various aspects namely the title, authorship, abstract, 
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medical ethics, methodology and result reporting, conclusions and 
discussion on the research intellect. 

Why publish? 

(i) A scientific communication is the most idealistic way of embedding 
one's research in the portals of academics

(ii) Structured writing enhances comprehension of the study subject in the 
right perspective.

(iii) It helps to disseminate scientific knowledge and derivation to a wider 
audience besides contributing to popularity of the researcher.

(iv) It facilitates academic progression in terms of obtaining higher citation 
of one's work, especially in the scenario of competitive recruiting. 

Thus the two essential arms of research reporting include

(i) Scientific writing 

(ii) Scientific publishing

This CME content helps to guide students, residents and researchers 
towards their goal of educating themselves to be good scientific writers. 

Editors help facilitate a uniform and consistent style of research reporting 
what conforms to their journals requirements. The International Committee 
of Medical Journal Editors (ICJME) Guidelines vividly elucidate the best 
practice and ethical standards in medical research and publishing. The 
guidelines contain recommendations on conducting, reporting, editing and 
publication of scholarly work in medical journals. It explains the role and 
responsibilities of the author, contributors, reviewers, editors, publishers 
and owners. It highlights the peer review process with maintenance of 
confidentiality and integrity on part of the journal.  

STRUCTURE OF A SCIENTIFIC PAPER

Writing & Presentation Style: The manuscript should be valid, brief and 
understandable. The most critical point is that the paper should be free of 
plagiarism and conjectures. Floral, pompous, complicated words and 
sentences should be avoided. The text should be simple and short without 
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use of meaningless words. Double negatives like “not uncommon” and 
abbreviations like “etc.” and “e.g.” are usually avoided in scientific writing.

The unit of composition in any manuscript is a paragraph. There are three 
basic components in a paragraph which should begin with the introduction 
of the topic. The body of the paragraph usually contains the explanation of 
the introductory sentence and the concluding sentence is either the 
consequence or a link to the next paragraph. This constitutes an ideal 
paragraph in any manuscript. 

Abbreviations should be avoided in the title. The title of the manuscript 
helps to draw attention and invoke interest of a prospective reader to the 
paper. It should be simple, concise, informative and interesting.

A scientific paper essentially comprises of title, authors and affiliations, 
abstract, introduction, body, discussion, references, all anchoring on the 
thematic scope of the subject under discussion.

The 'IMRAD' structure: This is the basic core of any scientific paper and 
is an acronym for the layout of the structural format of a scientific paper. It 
stands for Introduction, Methods, Results and Discussion. Beyond the 
basic core structure, abstract, keywords, references, acknowledgements, 
tables, figures and legends are also included in an academic manuscript. To 
put it simply, following are the basic questions that these sections try to 
address in the manuscript.

a) Introduction: What did you study & Why?

b) Methods: How did you do?

c) Results: What did you find?

d) Discussion: So what?

Title: The title of a scientific manuscript should be precise, and apt in 
describing the topic of coverage. It should describe in the fewest possible 
words the content of the paper. It should neither be too short making it 
generalize the subject of consideration or too long with the usage of 
redundant words. Apt attention is to be paid to the title, as its accuracy will 
play a crucial role in the current era of electronic indexing, in enabling 
fellow researchers gain access to the subject. The title is the most read, and 
the first read part of any scientific paper and hence effective titles need to 
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encompass the main theme of the paper, be accurate and specific, avoid any 
abbreviations and draw the attention of the reader. The various types of 
titles include descriptive titles, declarative titles, interrogative titles, 
compound titles etc. The kind, a title will conform to will depend on the type 
of the publication outlet in which the scientific reporting is to be presented.

Abstract: An abstract summarizes in a single paragraph the entire content 
of the scientific paper. With abstracts featuring in electronic publication 
databases, being the most readily and widely accessed, and most read 
components of scientific writing, it goes beyond reasonable doubt the 
importance of a good abstract, in grabbing the attention of the reader. 
Abstracts are becoming the primary source of finding research papers 
relevant to the subject of interest. 

The types of an abstract include an informative abstract and a descriptive 
abstract. Abstracts can be structured or unstructured. The structured 
abstract presents in a logical manner the theme of the research under the 
heads of background for the research, the purpose for conducting the study, 
the methodology detailing of the research process, results of the study and 
conclusion derived from the results. It commonly has text structured into 
the subheads of background, purpose, materials and methods, results and 
conclusion.

Abstracts should not  contain any information and conclusions not stated in 
the paper, references to other literature, phrases from other publications or 
those that appear later in the introduction.

Key words: Each scientific manuscript is given certain key words that 
center upon the core of the subject under discussion. The number of 
keywords usually ranges from three to six as required by the journal 
guidelines. Good keywords selection is important to ensure that the 
manuscript shows up on online literature search, thus increasing its 
visibility to the target audience. 

Main Manuscript 

The essential components of the text content of a manuscript are 
introduction, materials and methods, results and discussion.

Introduction: 

The introduction section of a manuscript guides the reader from the broad 
subject context into a more specific field of research. Good introductions 
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serve a three phase approach; First of establishing a precise area, introduce 
the importance of the subject, provide statements relating to the subject and 
may also carry an synopsis on current research status on the subject under 
consideration; Second is to establish the particular research interest area 
that serves to either counter an existing hypothesis or reveal a lacunae gap or 
devise a research question or continue with the conventional approach; the 
third phase will be to further elucidate on the particular research subject 
outlining the objective of own work, its characteristics, major results 
outcome and give a concise outlook on the structure of the paper.

Thus the introduction section of a scientific paper defines a scientific 
problem, addresses the existing research gaps in knowledge on that 
particular subject. A focused introduction is succinct, brief, clearly 
outlining the reason for conducting the research, and provides an adequate 
background that need not be duplicated in the discussion section of the 
paper. The key attributes of a good introduction is its self-sufficiency, and 
the reader should be completely able to understand the particular subject 
without needing to refer to previous published literature or books. 

This section, apart from being clear and concise, should enlist the lacunae, 
rationale and aim of the study and it may refer to relevant references to 
already published literature. All specialized terms used in the manuscript 
should be clearly defined and abbreviations expanded in the first instance of 
appearance in the text. 

Introduction section should not include text that is irrelevant, historical 
details in the introduction that make it too long, vague and non-specific for 
the reader to comprehend clearly. This section should not replicate matter of 
the discussion material. General, undocumented statements should be 
avoided in the beginning of the paper. 

An effective introduction embodies the relevant available literature and 
lacunae on that subject both at the global and the local level. It should then 
elucidate the aims and objectives of the present research.

Methods: 

The Methods section of a scientific paper elaborates on the details of study 
materials and methodology adopted to prove the research question or 
hypothesis. The style of this section depends on the type of the manuscript 
such as an original research, case series reporting, systematic reviews, 
meta-analysis, case reports or review summaries. This is often the easiest 
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section to write and can be outlined by the acronym “PICO” which stands 
for patient/study population, intervention, comparator and outcome. Care 
should be taken to avoid overlapping of this section with results and it 
should neither be too brief or too detailed. 

This section is the actual substance of the paper and essentially, the first 
important part and this explains to the reader the materials and methods 
adopted in the study to address the research question. This section should 
give concise details to the peers on how the research was conducted, data 
collected and recorded and analysed so that an unbiased assessment of the 
research intellect by the peers is possible. It should clearly define the 
research methodology or the study design (eg. prospective, retrospective, 
case-control, cross-sectional, longitudinal, single blind / double blind etc), 
the sample population studied, clinical tests employed to test the research 
hypothesis, the research outcome measured, data recording, and statistical 
tests applied along with limits and significance levels. Mention of ethical 
clearance obtained for the study and informed consent of patients recruited 
is also imperative to reveal to the readers that the study was conducted 
within the confines of medical research ethics.  

The main two pillars of this section include Reliability & Validity. The 
study results should have high reliability (if the observations are repeated 
under similar conditions, the inferences should be similar) and high validity 
(the inference should be a reflection of the true nature of the relationship). 
The reliability and validity of inferences depend on the reliability and 
validity of the measurements (are we measuring the right thing, and with 
accuracy?) as well as the reliability and validity of the samples chosen (have 
we got a true representation of the population that we are drawing 
inferences from?). The reliability of a sample is achieved by selecting a 
large sample, and the validity is achieved by ensuring the sample selection 
is unbiased. In statistical terms, reliability is measured using 'random error' 
and validity by 'bias'. 

Reliability of measurements can be said to be achieved when repeated 
measurements of a characteristic in the same individual under identical 
conditions produce similar results, and we can conclude that the 
measurement is reliable. If independent, repeated observations are taken 
and the probability distribution is identified, the standard deviation of the 
observations provides a measure of reliability. If the measurement has high 
reliability, the standard deviation should be smaller. One way to increase the 
reliability is to take the average of a number of observations. A result is said 
to be reliable if the same result is obtained when the study is repeated under 
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the same conditions. The natural variability in observations among 
individuals in the population is commonly known as random error. For 
example, if one is measuring the Intra Ocular Pressure (IOP) of individuals, 
it has been observed that the measurements in large groups of people would 
follow a 'normal' distribution, so that the standard deviation of IOP is used 
as a measure of random error in IOP measurements. Clearly, if the standard 
deviation is small, repeated studies from this population are bound to come 
up with similar results. If the standard deviation is large, different samples 
from the same population will tend to differ substantially.

A measurement is said to be valid if it measures what it is supposed to. It is a 
measure of accuracy. If a measurement is not valid, we say it is 'biased'. Bias 
is a systematic error (as opposed to a random error) that skews the 
observation to one side of the truth. Thus, if we use a scale that is not 
calibrated to zero, the weights we obtain using this scale will be biased. 
Similarly, if a sample is biased (for example, more males in the sample than 
the proportion of males in the population, or selecting cases from a hospital 
and controls from the general community in a case-control study), the 
results tend to be biased. Since it is often difficult to correct for biases once 
the data have been collected, it is always advisable to avoid bias when 
designing a study. This introduces a “fatal flaw” in the study design and 
implementation which is impossible to rectify at the completion of the 
study.

A proper methodology for any research study is mandatory to reduce bias 
and decrease flaws in the study design and conduct. This also ensures 
reproducibility of study results and helps in eliminating deficiencies in 
reporting of health research studies. The EQUATOR (Enhancing the 
Quality and Transparency Of health Research) network is an international 
initiative that issues reporting guidelines for all types of research.  The 
network assists in development, dissemination and implementation of 
stringent guidelines to promote transparency and accuracy in health 
research. Some of the guidelines include STROBE for observational or 
cross-sectional epidemiological studies, CONSORT for Randomized 
Controlled Trials, STARD for diagnostic accuracy studies, PRISMA for 
systematic reviews and meta-analysis and MOOSE for meta-analysis of 
observational studies. This network can thus substantially contribute to 

R
global collaboration and improvement in global health. 

These are standard reporting tools, which are internationally accepted, for 
describing the study procedures and improving the reproducibility of the 
study results. This section should include details of the study with clear 
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inclusion and exclusion criteria. In this section, ethics approval, clinical 
trial registration, if applicable, nature of study, settings, scope, study group, 
study design and study procedures (variables, methods, instruments) 
employed are dealt in detail. This section may include few relevant 
references. The statistical analysis, including sample size calculation, 
statistical tests applied and significance levels, is an integral part of this 
section. 

Results:

The results section is the second most important part of a scientific paper. It 
is a narrative on the data obtained that pertains to the measurement of the 
primary and secondary outcomes of the study. Objectives deals with the 
relevant findings of the study. This section is a brief account of what data 
was actually obtained during conduct of the study. This section should 
adequately be supported by pictorial diagrams, tables, flow charts, graphs, 
bar charts and pie diagrams. Overuse of tables should be avoided. 
Duplication in text of data presented in tables, graphical representations 
should be avoided. Only very important findings should be highlighted in 
the text. The results should be presented with appropriate decimal values, 
consistently and with exact p-values at all places, with mention of all 
relevant mean, standard deviations, probability levels, limits that are 
pertinent to the statistical tests that have been employed in the analysis of 
data. 

The common problems encountered in the results section are inappropriate 
order of the data being presented. It is also possible that the authors fail to 
report all outcomes as stated in the methods section of the paper. On the 
contrary, additional outcomes may be reported that are not mentioned in the 
methodology section of the paper. The authors should avoid results of ad 
hoc analysis or statements that attempt to draw conclusions or relate to 
explanation of study results in this section. 

Discussion

This section of the manuscript establishes the relevance of the study 
findings in relation to current literature. It addresses the reason why the 
author thinks that the study results support or reject the hypothesis that was 
part of the research question. This also establishes the importance of the 
study results in the present context. Hence, it is not a review of literature. 

The authors should ideally maintain a continuous thought and create a story 
with coherence of thought in this part of the manuscript. The main results 
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are explained with relevant references to earlier reports. There is no need to 
provide explanation of all the results. Thus, this section tries to answer the 
reason behind the study outcomes.

Discussion should include background information, a concise 
recapitulation of the research objectives, a brief summary of the results, a 
comparison of results with previously reported literature, conclusions or 
hypotheses derivations drawn from the results, with evidence support for 
each conclusion, a proposed follow-up research questions and 
recommendations for future work on the subject.

It is important to remember that in this section the focus should be on 
discussing the implications of the results and not an elaborate recapitulation 
of the results. 

Three basic questions need to be answered in the discussion which 
highlights the similarities and differences from previous papers in addition 
to the reasons for the differences observed. This section helps the author to 
justify their results. It should be non-biased and this tests the worthiness and 
intelligence of the author. The author should honestly explain the 
limitations and weaknesses of the research work. One should explain the 
results in perspective of current knowledge and should provide judicious, 
intellectual input for maintaining continuum in research thought.

The generalizability of results, if any, should also be mentioned in this 
section. If there are any conflicting reports in the literature in the respective 
study area, then this should be mentioned and justified. Previous studies 
should be cited in a cohesive and lucid manner to form a logical explanation 
of the results obtained by the author. Connectivity links are very important 
in the discussion and the author should avoid mechanical patchworks. 
Conjectures should be avoided and speculations, if any, should be clearly 
highlighted so as to maintain clarity and transparency in the manuscript. 

Hence, the implication of the study finds its place in the discussion section. 
It explores the theoretical and practical knowledge to draw conclusions and 
present an effective argument in favour of the study findings. In order to 
back the conclusions (claim), we need appropriate references of studies 
already published (evidence) and warrants are needed to ensure a logical 
connection between a claim and a fact.

Thus, there are three major elements to persuasive writing and 
argumentation: claims, evidence, and warrants. Simply put, a warrant is the 
logical connection between a claim and a supporting fact. Sometimes, the 
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logical connection, the way in which a fact logically supports a claim, will 
be clear, so that no explanation from the writer is needed. More often, 
though, the writer needs to explain how and why a particular piece of 
evidence is a good support for a specific claim.

In the concluding paragraph, the significance of the paper is mentioned with 
conviction. The conclusion in discussion should be convincing about the 
significance and implications of the results. It should be brief and congruent 
with the entire manuscript.  The tone of the conclusion should match with 
whole of the manuscript and new conjectures should not be introduced in 
this section. Implications and generalizability can be mentioned as part of 
conclusion.

References:

The ultimate aim of any scientific publication is to entrench one's original 
research in the arena of academics of related specialty area. It is imperative 
for authors to cite relevant work within the text and list all the cited 
references at the end of the paper in the references section. The basics in 
referencing in a scientific paper are that every cited research paper should 
be listed in the reference and every listed research work should be cited in 
the paper. Different publishers require different formats or styles for citing 
in the paper text and for listing references. The guidelines for authors of 
each publication outlet will provide all necessary details on these 
particulars. In general, the citation system used depends on the scientific 
discipline, and on the publisher. References should mention the names of 
the authors, the journal in which the work was published, the year and 
volume number along with the pages of the scientific publication. 
Guidelines on reference style and format should be strictly be adhered to. 

Useful suggestions to consider before starting writing a paper: 

Do I have anything to say?
Is it worth saying?
What is the right format (original article/ case report/ letter to editor / 
brief communication / photoessay / review)

SYNOPSIS:
1. Have a focus and vision
2. Write clearly
3. Keep it simple
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4. Proof read your manuscript before submission, if possible let your  
colleagues review it critically before you submit

5. Send your manuscripts to the right journal
6. Make your cover letter meaningful and emphatic
7. Don't panic at first rejection
8. Read the reviews and comments by the reviewers carefully and use 

them to enhance your manuscript
9. Be diplomatic in your response to the reviewer's suggestions

Other Concerns

Scientific Misconduct

Scientific misconduct can occur at two time-points, one during the time of 
research and the other at the time of publication. In this CME section we will 
elaborate on scientific misconduct at the time of publication. The various 
types of scientific misconduct in publication include fabrication of data, 
falsification of data, plagiarism, ghost writing, gift authorship, suppression 
and bare assertions. Falsification comprises of manipulating research 
materials, data recording amounting to falsifying one's research data. It can 
also occur when a researcher introduces non-existent data or alters and 
conceal the data and/or photographs. Fabrication is making up data on 
results and recording and reporting false data.

Plagiarism is use of others ideas, results or phrases as one's own, without 
crediting it to the original source. Plagiarism is copying somebody else's 
words, ideas, work or data and publishing it as their own. It is inappropriate 
to copy verbatim from any published or grey literature. Plagiarism also 
included self plagiarism and plagiarism – fabrication. Grey literature is any 
part of academic writing that is not formally published but merely printed or 
posted on internet and is usually not indexed like thesis or websites.

Ghost writing occurs when the major scientific writing in a paper has been 
done by someone not credited to as the author(s) of the paper. Suppression is 
scientific misconduct when significant study results are withheld and not 
published like adverse events to certain drugs as has been seen with COX-2 
inhibitors and Cisapride. 

Conclusion
Writing a scientific paper is an art that is acquired with time guided by the 
principles of good clinical practice and ethical research. A well conceived 
and conducted research confining to all the norms of ethics and quality 
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standards makes research writing a much easier and enjoyable task. The 
best advice to all beginners learning to go about research methodology and 
writing is to address the issue with good research protocol writing. A well 
written research protocol is a scientific paper half written, as it covers 
comprehensively up to date literature review on the research subject under 
consideration, lacunae in current knowledge available on the subject, the 
research hypothesis to be tested, sample selection and study methodology 
apt to address the hypothesis proposed and the appropriate statistical 
applications to analyse the outcome measures. Applying and obtaining 
institutional ethical clearance is mandatory prior to commencement of any 
research study. Postgraduate students and residents must realize that if this 
task is completed with sincerity, much of the paper writing is already done. 
The scientific paper is already done upto the materials and methodology 
section. It also serves well to have all data recording proformas, patient 
information brochure, and informed consent forms ready at hand so that 
data recording is performed in a systematic manner. What will then be 
required upon completion of the research is data assembly and statistical 
analysis. Writing of results, inference and conclusion and referencing can 
be completed upon studying the analyzed data and its implications. It is also 
important to be able to select the right journal to which the scientific work is 
to be sent to for consideration for publication. Research writing and 
publishing can be made an enjoyable experience if these norms are 
followed with adoption of earnest and honest practice patterns. 

Suggested Reading:

1. Recommendations for the Conduct, Reporting, Editing, and 
Publication of Scholarly Work in Medical Journals. 2013;1-17. 
Available: http://www.icmje.org/icmje-recommendations.pdf 
(Accessed Sep 2014)

2. Simera I, Moher D, Hoey J, Schulz KF, Altman DG. A catalogue of 
reporting guidelines for health research. Eur J Clin Invest. 
2010;40(1):35-53.
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The manuscript preparation essentially includes presenting a novel concept 
in the form of a scientific paper so as to reach the academic and scientific 
community. There are many reasons for writing a manuscript. It allows 
sharing of one's clinical experiences, exchange of ideas, discovery of novel 
techniques of surgery and medical management and promotes analytical 
thinking, learning experience and improves written communication skills. 
The current discussion deals with steps towards writing of a structured 
manuscript for publication in journals.

The process of writing a manuscript should be systematic and a stepwise 
approach should be taken to formulate a structured paper for publication.

Formulating an idea

The process of writing a paper begins with formulation of a novel idea or 
sharing of unusual clinical experiences in the day to day clinical practice. 
Before commencing to write the manuscript, the academician should have 
the clarity of thought that whether the idea behind the paper is novel or it has 
been described before and whether the publication will further add to any 
pre-existing knowledge about the topic. If the answers to these questions are 
in negative, then it is best not to proceed with the manuscript writing rather 
than accepting a rejection later.

Preparing to write a manuscript

a) Background Information

Once it is decided to continue with the hypothesis, the next step is to set a 
deadline to get the first draft prepared. Gathering relevant background 
information through an extensive literature search is the next essential step. 
It is very crucial to cite important articles in your manuscript to reduce the 
chances of rejection. A credible database such as PubMed, Scopus, and 
Google Scholar etc. should be used to search for landmark articles and 
wherever possible, a full text of the article should be obtained. It is 
recommended to avoid citing articles published more than ten years ago in 
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view of changing results of the studies carried out with newer 
advancements. Also, a search should be made of any recent studies done on 
the same or similar topic since a journal would not like to publish a study 
which has already been done in the past with no novelty in it.

b) Choosing the journal

A very crucial step before writing a manuscript is choosing a journal where 
you want to publish your paper. A journal with a good impact factor should 
be considered first. The impact factor determines the relative importance of 
the journal within its field. It is determined by the ratio of the number of 
citations of papers from that journal in the whole of the biomedical 
literature over a 2-year or a 5-year period. It also determines the ease with 
which your paper is likely to get published. 

After a specific journal is chosen for writing the paper, the next step is to go 
through the instruction for authors. It helps in determining the style of 
writing the paper, the structure of abstract, the word count limit, number of 
references and format of figures.

c) Deciding the Authorship

The authorship order should always be decided and agreed upon by all 
before starting to write the manuscript since it can lead to a conflict later. 
The authors are usually listed in the decreasing order of their amount of 
contribution towards the manuscript with the mentor listed in the end. The 
first author is usually the one who writes the manuscript and has played a 
major role towards the whole idea of conception of the study. The 
corresponding author is the one who will have full access to the study data 
and will be communicated regarding any decisions made by the scientific 
community on the manuscript. The co- authors substantially contribute 
towards the design of the study, acquisition and interpretation of the data. 
However, various journals also lay out the criteria for authorship which 
should be strictly followed.

d) Ethics

Several unethical issues are involved in writing a paper including 
fabrication of data, misuse of statistics, false references, plagiarism and 
copied images. These should be avoided while writing the manuscript. 
Committee on publication ethics (COPE) has released guidelines which 

1help the editors and publishers on issues related to publication misconduct.
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e) Writing the manuscript

The key to formulating a structured manuscript is good organisation of the 
material in hand. A useful mnemonic towards writing the manuscript is 
“AIMRAD” which refers to Abstract, Introduction, Materials and Methods, 
Results and Discussion. The writing of manuscript should be like a tell-tale 
story. The title gives the name of the story. The abstract provides a summary 
to it; the beginning of the story is given by the introduction, middle of the 
story by the methods and the climax by the results. The moral of the story is 
given by the discussion and conclusion. This makes the paper not only easy 
to write but also easy to read and understand by the audience.

i) Title, keywords and abstract

The title of the manuscript should be clear, brief, indicate the novelty of the 
idea and reflect the basic outline of the study and its purpose. Non-specific 
and random abbreviations should not be used in the title. The title should not 
reflect the results of the study and just give a hint about the idea behind it.

The keywords enable the reader to search for the article through the 
database. The most frequently used words in the manuscript and around 
which the article mainly revolves are used which helps in searching the 
article easily.

The abstract is usually written in the end as a summary of the of the whole 
study but it is one of the most important part of the manuscript since it is the 
first thing to be read as an open summary of the article and leaves a major 
impression on how the rest of the article will be. A disorganized and 
unstructured abstract can thus lead to disinterest by the audience in reading 
the article despite it being a good study. The abstract usually is written in the 
format as follows: Purpose, Materials and Methods, Results and 
Discussion. Each of these subheadings should give a brief overview of the 
article without going into too many details. The findings from the current 
study should be written in past tense while the facts should be written in the 
present tense. Apart from this, the guidelines for each journal and the 
instruction to authors for the abstract should be followed as these may vary 
slightly.

ii) Introduction

The introduction of an article basically introduces the topic behind the study 
to the readers. It should be concise and to the point revealing the purpose of 
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the study. It usually includes three paragraphs. The first paragraph gives 
background information of the study about what is already known and 
published in the literature. The second paragraph raises questions about the 
facts that are still unknown and unproven and yet to be found out. The third 
paragraph then states the rationale, hypothesis and the purpose of the study 
to find out the unknown answers. This provides the main rationale and 
motive behind undertaking the study and arouses interest among the readers 
for reading the rest of the article.

iii) Materials and Methods

This is one of the most important sections of the study which gives every 
detail to the reader as to how the study was carried out. This also provides a 
ba se  t o  t he  r eade r s  f o r  r ep l i c a t i ng  t he  s t udy  i n  t he  

2 3 4future.CONSORT, STROBE  and PRISMA  statements provide a 
guideline relevant to the particular type of study. It is necessary to give a 
detailed description of research methodology, number of patients, inclusion 
and exclusion criteria, data collection and analysis methods. According to 

5
the Uniform Requirements,  in the case of experimental/clinical reports 
involving patients, the authors must provide information about 
institutional, regulatory and ethical Committee authorisation, informed 
consent from patients and the observance of the latest release of the 
Helsinki Declaration.

iv)Results

The results of the study conducted are depicted in this section. All 
measurements which have been mentioned in the materials and methods 
section should be discussed with their results in the same order in which 
they have been described earlier. All positive as well as negative findings 
should be disclosed in this section along with the level of significance of 
each result. Figures, tables and bar charts can be used to present the 
information in a concise and explicit manner. Data which was not 
mentioned in the methods section should not be interpreted and included 
here. The primary outcomes should be described first and the sub-group 
analysis should then follow.

v) Discussion

The main purpose of this section is to explain the meaning and significance 
of the results obtained. This section begins with a brief summary of the main 
findings. The next paragraph explains the importance of findings and how 
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they relate to the previous study. This mainly reflects how the current study 
scores over the previous studies in literature with answers to previously 
unanswered questions. Alternative explanations of the findings should be 
discussed if any. Next, limitations of the current study should be elaborated 
and in what ways could they have affected the present results. The value of a 
manuscript is not only increased by showing the positive points but also the 
weak points of the evidence mentioned in the paper.

vi)Conclusion

The conclusion is a separate last paragraph which presents a “take home 
message” to the readers which depicts how the purpose of the study has 
been fulfilled. It should not be a repetition of the results already mentioned 
previously.  It also addresses the areas of any possible improvement and if 
further studies are required on the same topic for conclusive results.

vii) Acknowledgements

This section includes names of all the contributors who have provided 
technical help, writing assistance or any other type of participation and help 
in completing the study. These contributors do not fulfill the authorship 
criteria and thus their contributions towards completion of the manuscript 
are acknowledged in this section.

viii) Tables and Figures

Tables and figures are used to present the results of the study in a pictorial 
form. The first table usually depicts the baseline characteristics of the 
population under study. The subsequent tables mention the outcomes of the 
study, preferably with 95% confidence interval values and values of 
significance. The title for each table and abbreviations used in the table 
should be clearly mentioned with full forms. The figures should be included 
in order of citation in the text. The figure legends should be appropriate and 
brief.

ix) References

Each fact presented in the manuscript should be cited with a reference to 
which the readers can go back and gain further useful information. All 
background information and literature reviewed and cited in the text should 
be accompanied by a reference. The references are generally cited using the 
Vancouver system in which the references are cited in the order in which 

MANUSCRIPT PREPARATION

49



they appear in the text using superscript. The references can include an 
article, a book or a chapter in the peer reviewed literature. Non- peer 
reviewed literature like meeting presentations, abstracts presented in 
conferences, posters, article in news can also be cited in “Other Cited 
Material” after the peer reviewed literature. Examples of references 
include:

Article:
Pedersen IB, Ivarsen A, Hjortdal J. Graft rejection and failure following 
endothelial keratoplasty (DSAEK) and penetrating keratoplasty for 
secondary endothelial failure. Acta Ophthalmol. 2014 Aug 12.

Chapter:
Bains RA, Anderson Penno EE, Gimbel HV. Laser in situ keratomileusis. 
In: Gimbel HV, Anderson Penno EE, eds, Refractive Surgery: A Manual of 
Principles and Practice. Thorofare, NJ, Slack, Inc, 2000; 127-157

Book
Apple DJ, Kincaid MC, Mamalis N, Olson RJ. Intraocular Lenses; 
Evolution, Designs, Complications, and Pathology. Baltimore, MD, 
Williams & Wilkins, 1989

x) Final Checks

After finishing writing the manuscript, do not be in a hurry to submit it. The 
final draft should be rechecked again whether it is in compliance to the 
author instructions. The draft should be reviewed by the co-authors and 
necessary changes should be made. Once, the draft is finalised it should be 
uploaded in the chosen journal.

xi) Dealing with Reviews

The reviewer comments should be carefully read and revisions should be 
made in the manuscript accordingly. Almost every manuscript in a peer- 
reviewed journal needs corrections and hence the reviewer's comments 
should not be taken harshly. All comments should be addressed before 
resubmitting the manuscript to the journal. Common problems noted by 

6editors with all types of submitted manuscripts are enlisted in Table 1.

Table 1: Common problems with manuscripts
1. Too wordy; too long; text difficult to follow
2. Not of interest to readership of journal
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3. Copy editor issues – grammar, spelling, format
4. Content incomplete, insufficient or out-of-date
5. Study limitations not well stated; conclusions do not fit data
6. 'Getting carried away'; no evidence to support statements
7. Conflict of interest
8. Ghost writers
9. Authorship not fully stated
10. Prepublication use of data.

xii) Dealing with a rejected manuscript

It should be known that the acceptance rates in peer- reviewed journal are 
quite low to the degree of around 20%. The author should find ways to 
revise and improve the manuscript and choose another journal to send the 
manuscript for possible submission. A discussion with co-authors and more 
experienced writers will greatly help in the process.

Conclusion:

Writing a manuscript is a tedious task with frustrations at many steps 
especially for a novice writer. The key to a successful submission and 
acceptance of an article is a well written and structured manuscript. By 
following the above elaborated step-wise approach, the writing of the 
manuscript can become easier with fewer obstacles coming in the way of 
writing to submission. Table 2 summarises the ten principles strongly 
recommended to comply with in order to improve the likelihood of 

7
publication of a scientific manuscript.

Table 2: Ten principles to improve the likelihood of publication of a 
scientific manuscript, suggested by James M. Provenzale

1. Organise the manuscript properly
2. State the study question and study rationale clearly
3. Explain the materials and methods in a systemic manner
4. Structure the materials and methods and results sections in a similar 

manner
5. Make the discussion section concise
6. Explain if- and why- your study results are important
7. Avoid over interpretations of the results
8. Explain the limitations of the study
9. Account for unexpected results
10. Fully incorporate reviewer's suggestions into a revised manuscript. 
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