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Scientific Writing  in Medical Sciences 

(An Overview) 
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Research Output 
o Three different research output are expected from research 

proposals: 

•  Paper 

•  Patent 

•  Change 
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      Why “Scientific Writing”? 

• The purpose of scientific writing is to convey ideas and facts 

about scientific work. 

•  Scientists understand and criticize each other's work through 

their articles. 

•  Thus, scientific writing should be intelligible to readers at the 

first reading.  
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“What is written without effort is in general read without 

pleasure.” 
Samuel Johnson (1709–1784) 
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Why Publish? 

• Knowledge contributions 

• Ensures scientific rigor 

• Allows feedback (improves work) 

• Promotes career 

 Document productivity 

 Document impact on field/reputation 

 Advertises your lab for future trainees 

• Improves chances of funding 

• Fulfills an obligation (public monies) 
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Scientists communicate the fruits of their labour mostly in writing, 

and mostly in scientific journals. Conferences and other forms of 

verbal communication, including the evening news, play an 

important role but the written word reaches the widest audience 

and constitutes the archival message. 

Kenneth Rothman 
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• To improve your chances of being published, your study must have 

a 

 Rigorous design, 

 Your results must answer an important question, 

 Your paper must be written well 

• A well-designed and well-reported study is always a good 

candidate for being accepted by a respected journal 
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Evaluating an Academic Person through his/her 
CV Papers 

• Number of papers 

• Rate of publication 

• Quality of journals 

• Position in list of authors 

• Focus 
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The Art of Scientific Writing  

 

 

Publish or Perish! 
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Steps in Scientific Writing 
• Design well 

• Decide politics 

• Choose journal 

• Read instructions to authors/papers 

• Set framework 

• Prepare drafts 

• Distribute 

• Polish 

• Submit 
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Politics first! 
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START 

STUDIES/ 
EXPERIMENTS 

WRITE AND 
SUBMIT 

REWRITE AND 
RESUBMIT 

WAIT 

PUBLISHED! 

4-24 months 

2-4 months 

2-4 months 

2-4 months 

2-4 months 

14-44  

Months! PROTOCOL/IRB 2-4 months 

BEST GUESS 

What is the gestational period for a clinical science 
publication?  
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Two Types of Studies 

• Primary Study 

• Secondary Study 
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Primary studies 

• Experiments  

• Clinical trials 

• Surveys  
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o Reviews (Overviews) 

•  Narrative reviews 

•  Systematic reviews & Meta-analyses 

o Guidelines  

o Decision analyses 

o Economic analyses Review Article 

 Secondary studies 
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Types of Medical articles 

• Original Article 

• Review Article 

• Case Reports 

• Editorial  

• Short Communication (short papers) 

• Letter to The Editor 

• Personal Views 
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Narrative Reviews 

• Narrative reviews are usually written to: 

• address new developments  

• summarize recent literature 

• Who should write a narrative review? 

• Narrative reviews are an expert opinion that is an extension 

of current thinking and not a definitive evaluation of the 

literature 
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Case Report  

• Medical history of a single patient in a story form. 

• Patient with a disease or unusual condition 

• e.g. Thalidomide 
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Topics that may be reported in case reports 
• Clinical conditions that have not been described before 

• Unusual and unreported presentations of known clinical conditions 

• Unexpected beneficial responses to a treatment 

• Previously unreported adverse reactions to a treatment 

• Errors in diagnosis as a result of use of incorrect tests or 

presentation with unusual symptoms 

• New uses of a diagnostic tool or use of novel diagnostic tools 

• Phenotypes associated with a newly found gene 
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Editorial 

• Editorial Salesmanship 

 Discuss why they chose to publish a lot about a specific topic 

and occupy the pages. 

• The Editor’s Opinion 

 Writing about a new and important topic (hot topic) 

• Editorial Comment Regarding a Published Study 

• Sharing Special Insight 

Some Types of Editorial: 
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Letter to The Editor: 
• Give some comments on a published paper (agreement, 

disagreement, concern). 

• Letters to the editor are a wonderful vehicle for the aspiring medical 

writer. 

•  Author should not be a distinguished professor 

• No original research study is needed 

• A reasonable chance of publication 
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Short communication, Short report or brief 

• Increasingly common 

• It is similar to writing an extended abstract. 

• Concise introduction 

• Present data and discuss it shortly 

• Only a few tables or figures 

• Number of words limitations. 
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Hierarchy of studies 
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The traditional IMRaD 

o Introduction 

o Methods 

o Results 

o Discussion 
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Main Components of an Article 

• Introduction:               Why did you start? 

• Methods:                What did you do? 

• Results:               What did you find? 

• Discussion:                             What does it all mean? 
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Abstract Introduction Methods Results Discussion Conclusions

“Bowtie” Model For a Scientific Paper 

Broad Ideas  Specific Ideas Broad Ideas 
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A full paper may contain : 
• Title 
• Authors and Affiliation 
• Abstract 
• Introduction 
• Methods 
• Results 
• Discussion 
• Acknowledgments (optional) 
• References 
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Order of writing? 

 

 
What do you think? 
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Order of writing? 

1. Results 

2. Methods 

3. Introduction 

4. Discussion 

5. Abstract 

6. References 

 

 

1. Methods 

2. Results 

3. Introduction 

4. Discussion 

5. Abstract 

6. References 

 

 

OR 
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Generally keep it short and to the point. It is not a novel you 

are writing. If you get stuck, take a break. Leave the draft by 

your bedside. Sometimes a phrase just comes to you and it is a 

shame to lose it. 

Anthony David 
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More reading 

• Hall GM, ed. How to write a paper. London: BMJ Publishing Group.  

• Advanced Writing, Floresita V.Bustamante, SAMT 

• Essentials of Writing Biomedical Research Papers, Zeiger 

• Scientific Writing Easy when you know how. Peat J. BMJ Publishing 

Group. 2002. 

• The Vancouver Group. Uniform requirements for manuscripts 

submitted to biomedial journals. www.icmje.org 
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The Message 
 

 

Vali Baigi 
 

 

 
Department of Epidemiology & Biostatistics 

School of Public Health 
Tehran University of Medical Sciences 

How to Write a Paper 
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Understand the process of medical  
publication 
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What would you consider as the key determinant 
of getting your paper into the target journal? 

• Research idea 

• Team, research organisation 

• Analysis 

• Message 

• Paper 

• Peer-reviewers 

• Journal editor! 
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The message determines everything else 

• Imagine you want to excite a friend about your work 

 

• How do you tell them in a sentence what your study has shown? 

 

• Think of the EDITOR! 
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Step 1: Define the key message of your paper  

• One sentence only;  

• about 12-16 words,  

• 1 verb, statement, 

• not a question or title 
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Your message 

• You have no clear message? Perhaps not ready for writing a 

paper 

• You have more than one message? Which one is the most 

important one? Do you need more than one paper?  
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Practice 1: 
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The message: 

• Hyperglycemia Is Associated with risk of decreased muscle 

quality in Older Men with Diabetes 
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Scientific writing 

 

Study designs: 

 
Vali Baigi 

 
Department of Epidemiology & Biostatistics 

School of Public Health 

Tehran University of Medical Sciences 
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Epidemiological Studies Classification 

• Two major Types:  

oQuantitative 

oQualitative  
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Two Types of Studies 

• Primary Study 

• Secondary Study 
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 انواع مطالعات

 كارآزمايي اجتماعي

 تحليلي توصيفي

 مشاهده اي اي مداخله

 كارآزمايي باليني

 كارآزمايي ميداني
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 مورد شاهدي
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Epidemiology 

 

 

Definition? 
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:تعریف اپیدمیولوژی    

John M Last: 

“The study of the distribution and determinants of health-related 

states or events in specified populations, and the application of 

this study to the control of health problems.” 

حالات مرتبط با سلامتي و حوادث در  عوامل تعيين كننده و  توزيععلم بررسي وفور، 

.جوامع و بکار گيري اين بررسي براي مبارزه با مشکلات بهداشتي  
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 اپیدمیولوژی

 
...پاسخ به سوالات  

Who?  When ? Where?  

Why? 
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 انواع مطالعات

 توصيفي مطالعه هاي•

 چند وضعيت يا كرده بررسي را متغير يك وضعيت تنها پژوهشگر كه هستند مطالعه هايي•

 .(مکان زمان، شخص،) مي كند بررسي يکديگر با آنها ارتباط گرفتن نظر در بدون را متغير

 انساني نيروي و خدمات برآورد بيماري، بار تعيين•

 (hypothesis generation) فرضيه ايجاد•

 ؟؟ گروه يك روي معمولا•
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 انواع مطالعات

تحلیلي مطالعه های 

تعیین هدف و پرداخته متغیر چند یا دو بین ارتباط به پژوهشگر كه هستند مطالعه هایي 

 .است ارتباط این

گروه دو حداقل روی 

فرض آزمون (hypothesis testing)   
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 :دهند مي پاسخ زير سؤال دو به تحليلي مطالعات•

 دارد؟ وجود معلول و علت بين ارتباط آيا (الف •

 ت؟اس عليتي ارتباط اين آيا دارد وجود ارتباطي اگر (ب•
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توصیفیمطالعات  مهم ترین انواع  

 Case Report                 (بیمار) مورد گزارش•

 Case Series                     ردامو مجموعه•

 Cross-sectional                                مقطعي•
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 تقسیم بندی مطالعه های تحلیلي

 مشاهده ای مطالعه های•

متغيرهاي مقدار و وجود در نقشي هيچ پژوهش گر آن در كه هستند مطالعه هايي  

 .ندارد پژوهش واحدهاي بين در مخدوش كننده و مستقل

 
 مداخله ای مطالعه های

تعيين خود، را (مواجهه) مستقل متغير يك حداقل پژوهش گر كه هستند مطالعه هاي  

 .مي كند
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تحلیليمطالعات  انواع  

مطالعات تحلیلي مشاهده ای 

 Cross-sectional                                      مقطعي•

 Ecological                                          اكولوژیك•

 Cohort studies                  مطالعه كوهورت•

 Case-control            مطالعه مورد شاهدی•

مطالعات تحلیلي مداخله ای 

 Clinical Trial مطالعات كارآزمایي بالیني          •

 Experimental studiesمطالعات تجربي        •
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 انواع مطالعات

 كارآزمايي اجتماعي

 تحليلي توصيفي

 مشاهده اي اي مداخله

 كارآزمايي باليني

 كارآزمايي ميداني

 مقطعي

 مورد شاهدي

 كوهورت

 اكولوژيك

 گزارش مورد

 گزارش موارد
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 مطالعات مقطعي

 Cross Sectional Studies 
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 (Cross-sectional studies)مطالعات مقطعی 

 .مي گيرد انجام اصلي شده ي تعريف  گروه از تصادفي نمونه اي روي بر معمولا مطالعات اين•

 (شود می بررسی بار یک فقط فرد هر ) جمعیت یک افراد بررسی•

 است مطالعات سایر از متداولتر•

 گیری نمونه یک شامل معمولاً شود، می خوانده نیز «شیوع» مطالعه عنوان به که مقطعی مطالعه•

 .است هدف جمعیت از تصادفی

 علاقه مورد متغیرهای سایر و افراد قبلی یا فعلی های مواجهه وضعیت و بیماری فراوانی بعد مرحله در •

   .شود می بررسی نمونه این در محقق
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 اهمیت نمونه گیری در مطالعات مقطعي
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Cross Sectional Studies (contd) 

 .نمونه گیری بدون اطلاع از وضعیت بیماری یا مواجهه انجام مي گیرد•

 

 .نمونه گیری در یك نقطه زماني خاص انجام مي گیرد•

 

 .این مطالعات توانایي تعیین شیوع یك پدیده را در جامعه دارند•
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 مزایای مطالعات مقطعی

 به عنوان یك مطالعه توصیفي طرح مناسب برای تولید فرضیه  •

 .(معمولاً اولین قدم در بررسي یك موضوع خاص هستند)         

 (كمي و كیفي)مناسب برای برآورد پارامترهای مورد نظر در جامعه  •

 توانایي به كاربردن برای چندین مواجهه مختلف یا چندین پیامد خاص  •
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 محدودیتهای مطالعات مقطعي

عدم توانایي اندازه گیری بروز 

 پایین بودنlevel of evidence 

 مخدوش كننده ها           -

 مشکل تفسیر رابطه زماني-                
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مطالعات مقطعيمشکل تفسیر رابطه زماني در   

رابطه بین سطح كلسترول سرم و بیماری های قلبي عروقي 

 

رابطه بین فشار خون بالا و جنسیت 
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ineligible

exposed

&

bad outcome

exposed

&

good outcome

unexposed

&

bad outcome

unexposed

&

good outcome

participation no participation

eligible

Source Population
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Cross Sectional Studies 

 (Depression)با افسردگي  (SES)اجتماعي  -بررسي رابطه سطح اقتصادی: هدف
 شهر تهران ساله 22تا  18در افراد 

 كل افراد جامعه 

 واجد شرايط
(ساله 22تا  18)   

 غير واجد شرايط

 شركت در مطالعه عدم شركت در مطالعه

SES & Dep SES & Dep SES & Dep SES & Dep 
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Cross Sectional Studies 
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Cross Sectional Studies 

90 87 3 

89 75 14 

179 162 17 

 افسردگي

 سالم بیمار

 وضعیت
اقتصادی اجتماعي   

 خوب

 بد
 جمع كل

 جمع كل
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 هیوگرمهمطالعات  مشخصات

 .می شوند مشخص بیماری ظهور از قبل (مواجهه دار غیر و مواجهه دار(  گروهها هم•

 .می باشد بیماری سوی به مواجهه از مطالعه جهت و سمت•

 پیگیری بیماری ظهور نظر از مشخص زمانی دوره طی در را مطالعه مورد گروههای•

(Follow) میکنیم. 

 مواجهه عدم و دار مواجهه گروه در بروز گیری اندازه•
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 مناسب تر براي مواجهه هاي نادر

 هزينه بالا و زمان نسبتا طولاني به دليل نياز به پيگيري افراد مطالعه
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هیوگرمهمطالعات   
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COHORT STUDY 
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 مطالعات مورد شاهدي

 .مي باشد مواجههبه سوي  بيمارياز جهت مطالعه سمت و •

 .از گروه شاهد براي رد يا قبول فرضيه استفاده مي شود•

 مناسب تر براي بيماري هاي نادر•

 نسبتا ارزان قيمت•
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 مطالعات مورد شاهدی( پاشنه آشیل)مهمترین نقطه ضعف 

 انتخاب گروه شاهد
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 مطالعات مورد شاهدي
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Case-Control STUDY 
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Epidemiologic Study Designs 

Grimes & Schulz, 2002  (www) 
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 (1)تفاوت های اصلي بین مطالعات مورد شاهدی و هم گروهي 

 مطالعات مورد شاهدی مطالعات هم گروهي

 از علت به معلول مي رسد
 مناسب تر براي مواجهه هاي نادر

محاسبه بروز بيماري در افراد مواجهه يافته و افراد 
 بدون مواجهه

 حجم نمونه بالا
 نسبتا پرهزينه و وقت گير

ميتوان رابطه چندين پيامد با يك مواجهه را 
 بررسي كرد

خطر )خطر نسبي و همچنين خطر قابل انتساب 
 .را بطور مستقيم محاسبه مي كند( منتسب

 

 از معلول به علت مي رسد -1
 مناسب تر براي بيماري هاي نادر -2
محاسبه شيوع مواجهه در افراد بيمار و افراد -3

 بدون آن بيماري

 نياز به حجم نمونه كم -5
 نسبتا ارزان و سريع -6
ميتوان رابطه چندين مواجهه با يك بيماري   -7
 .را بررسي كرد( پيامد)
از خطر نسبي را به  برآورديمعمولاً فقط  -8

 .صورت نسبت شانس به دست مي دهد
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 تعریف کارآزمایی بالینی

Randomized Clinical Trial (RCT) 

 ارزش و اثرات مقایسه برای كه نگر آینده است ای مطالعه بالیني كارآزمایي    •

  .شود مي انجام انساني های نمونه در شاهد برابر در (ها مداخله یا) مداخله یك
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 بالینی کارآزمایی هدف

یا داروی   مداخلهیك ( effectiveness)و اثربخشي ( efficacy)ارزیابي كارایي •

 جدید

 

، روش آموزشي، روش (غربالگری) روش درماني، روش تشخیصي: مداخله•

 .... پیشگیری
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 انتخاب جمعیت مرجع و جمعیت مورد مطالعه

 جمعیت مرجع یا جامعه هدف(Reference or Target population) 
 جامعه ای که انتظار می رود مداخله مورد نظر در مطالعه تجربی برای آنها منافعی در پی داشته

 .  باشد و نتایج مطالعه به آنها تعمیم داده می شود
بیماران مبتلا به پرفشاری خون خفیف: مثال 

 جمعیت مورد مطالعه یا مداخله(Study or Experimental population) 
 

 (eligibility criteria)تعیین معیارهای انتخاب یا واجد شرایط بودن افراد                 
 معیارهای ورود(inclusion criteria) 
 معیارهای خروج(exclusion criteria) 
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(ادامه)انتخاب افراد مورد مطالعه   

 (:inclusion criteria)معیارهای ورود •
بیماران مراجعه کننده به درمانگاه های داخلی بیمارستان که: مثال: 

 .باشد( WHOبراساس تعریف )بیمار مبتلا به پرفشاری خون خفیف  -1
 .سال باشد 49تا  25سن فرد  -2
 .بیمار ساکن تهران باشد -3

 (:exclusion criteria)معیارهای خروج •
بیماران فوق در صورت داشتن هر یک از خصوصیات زیر از مطالعه خارج می شوند: مثال: 

 .بیمار مبتلا به پرفشاری خون ثانویه باشد -1
 .باشد( BMI≥30)بیمار سیگاری یا دیابتی یا چاق  -2
بیمار دچار بیماری ایسکمیک قلب، نارسایی کلیه یا هرنوع بیماری باشد که در اثر عدم کنترل   -3

 .پرفشاری خون تشدید شود
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 طرح کلی کارآزمایی بالینی

SP 

EC 
Study  
Sample   

Outcome 

No 
Outcome 

SP   =  Study Population 
EC   =  Eligibility Criteria 
R     =  Randomize intervention 
T      =  Elapsed time 

T R 

Intervention 

No 
Intervention 
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Who gets which treatment? 

• To conduct a good experiment, “treatment assignments” must 

be “random.” 

 

 

• “Random” means everybody has an equal chance of getting a 

treatment. 

88 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا



Random Selection vs Random Assignment 

• Random selection is how you draw the sample of people for your 

study from a population 

 

 

• Random assignment is how you assign the sample that you draw 

to different groups or treatments in your study 
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Advantages of experiments 

• Randomization should make the two populations similar, on 

average, with respect to everything except the treatment.  

 

 

• So if outcomes are different for the two populations, can 

conclude that it is the treatment that caused it.  
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Review of what we learnt 

93 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا



Cross Sectional Studies 
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COHORT STUDY 
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Case-Control STUDY 
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Practice 2 
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kyazdani@tums.ac.ir 

V-baigi@razi.tums.ac.ir 
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Methods 

• The purpose of the methods section is to describe how you: 

 reached your objectives 

 obtained your results 

 

• WWWWWH (what, who, where, why, when & how?) 
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• Simple 

• Transparent 

• Repeatable 
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Methods 

• You need to give precise details of: 

 the study design 

 the methods that you used 

 how you analyzed the data 

• Define variables 

• You should also give some information of where the study was 
conducted 

• In epidemiological paper or a paper concerned with 
environmental issues, you may need to give some information 
about the locations of the centers where the data were collected 
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Methods 

Every measurement reported in the results section must 

have a description of the method used to obtain it 
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Methods 

• The methods section should only be as long as is needed to 

describe the essential details 

• Other researchers: 

 should be able to appraise your work critically 

 repeat your study exactly the way that you did it 
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Methods 

• The headings that are used in methods sections, such as: 

 Participants 

 study design 

 specific methods 

 data analysis 

 etc. 
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Methods (Ethical Approval) 

• Investigators should always document both: 

• the approval from the ethics committee  

• informed consent was obtained from each participant 

 

• Many journals now decline to publish results from studies 

that do not include details of prior ethical approval 
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Methods (Ethical Approval) 

• every paper must contain a statement about the protection of 

the participants 

• the privacy of participants must always be respected 

 Even masking the eyes in a photograph is insufficient 

 written consent for photographs 
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Methods (Study design) 

• The study design should have been clearly identified before the 

study even began 

• Should be easily described in the methods section 
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Methods (Study design) 

• It is important to state the design of your study because: 

 each study type has its own strengths and limitations in terms 

of controlling for bias or confounding 

 Each study design also dictates the type of statistical tests that 

are appropriate 
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Methods (Participants) 

• how you recruited people 

• sampling frame should be clearly described 

• inclusion and exclusion criteria in detail 
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Methods (Participants) 

• use accurate and sensitive descriptions of race and ethnicity 

• describe the logic behind any groupings that you use 

• Common descriptors are: 

- Gender                                                              -  self-assigned ethnicity 

- observer-assigned ethnicity                    -  country of birth 

- country of birth of parents                       -  Years in country of residence 

- religion 
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Methods (Participants) 

• sample size and sample characteristics?? 

 

• This information is probably better placed at the beginning 

of the Results section 
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Methods (Sample size) 

• The size of your study sample is of paramount importance 

for: 

 testing your hypothesis 

 fulfilling the study aims 

• The number of participants should be large enough to 

Provide: 

 precise estimates of effect 

 reliable answer to the research question 
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Methods (Sample size) 

• Is it always important to include details of your sample size 

calculations? 

115 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا



Methods (Sample size) 

• It is not always important to include details of your sample 

size calculations 

• When the sample size is small 

 the results are rarely believable 

 the summary estimates lack precision 

 standard statistical methods may be inappropriate 

 generalizability of the results will be questionable 
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Methods (Questionnaires) 

• you should give precise details of the questionnaires you used 

• how they were: 

 Developed 

 Validated 

 Tested for repeatability 

• The mode of administration: 

 self-administered 

 telephone-administered 

 interviewer-administered 
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Methods (Questionnaires) 

• A valid questionnaire that is thoughtfully designed minimises: 

 measurement bias 

 the amount of missing or unusable information 

• If your questionnaire has been ALREADY validated, always give a 

reference to the work 
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Practice 3 
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Methods (Interventions) 

• In experimental studies, exact details of: 

 the interventions 

 how they were administered 

 the intervention of interest 

 the intervention, sham, or placebo that was used for comparison 

• You must also describe: 

 the methods of randomisation 

 allocation concealment 

 blinding of the research staff and the participants 
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Methods (Interventions) 

• Allocation concealment: A technique used to prevent selection 

bias by concealing the allocation sequence from those assigning 

participants to intervention groups, until the moment of 

assignment. Allocation concealment prevents researchers from 

(unconsciously or otherwise) influencing which participants are 

assigned to a given intervention group. 
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Methods (Interventions) 

• You must also describe any procedures that you used to 

maximise or measure compliance with the interventions 

• If a drug is being tested: 

 the generic name 

 the manufacturer 

 the doses used 

 any other information 
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•  What subjects/patients/animals/specimens  

•    techniques were used? 

•  Reason for selecting the experimental design of the study.  

•  Statistical methods used for analysis 

•  The section should be called "Material and Methods” only if 

inanimate specimens have been used.                     

Methods (Interventions) 
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CONSORT Statement 

• CONSORT stands for Consolidated Standards of Reporting Trials. 

• It is developed by the CONSORT Group to alleviate the problems 

arising from inadequate reporting of randomized controlled trials 

(RCTs). 

• The website: http://www.consort-statement.org 
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Clinical Trial Registry 

• Clinicaltrials.gov 

• IRCT.ir 

• … 
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Methods (Clinical assessments) 

• explain in detail the methods that you used to collect clinical 

information 

• well known equipment can be described with a simple brand 

name and supplier 

• rare or newly devised equipment will need to be described in 

more detail 

• Only ever give a reference to a previous journal article to describe 

a method if the article describes the method in a comprehensive 

way 
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Methods (Clinical assessments) 

• It is sometimes a good idea to say why a particular method 

or piece of equipment was used and what advantages it 

had over other similar or more commonly used methods 

• if more than one observer or piece of equipment was used: 

 the degree of comparability between items of equipment and 

between observers 

• is a critical issue in reducing bias 
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Methods (Statistical methods) 

• describe how you analysed the data with specific details of: 

 the statistical tests 

 the statistical computer packages 

• give the critical value of P value: 

 P < 0·05 

 P < 0·01 

 P < 0·1 
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Methods (Statistical methods) 

• Results can vary if the outcome or exposure variables are 

analysed as: 

 continuous 

 non-parametric 

 categorical data 

• serious bias can arise if the incorrect statistical test is used 

• Use statistical tests proportional to methods you used 
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Methods (Statistical methods) 

• If you used a statistical test that is not simple or well known 

 a reference to the method 

 an explanation of why you used it 

 

• Explain all of the analyses that you used proportional to 

results section 
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Practice 4 
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How to Write a Paper 

How to write results 

 
Vali Baigi 

 
Department of Epidemiology & Biostatistics 

School of Public Health 

Tehran University of Medical Sciences 

136 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا



Results 

Simple         complex 

Describe the population 

Start with positive findings in each section 

Establish how comparable your groups were  

Use a mixture of text, tables and figures 

Mention units of measurement 

Mention what numbers, brackets, etc. refer to 

• 9+4, 854 (12.3)  

o Bring the P values 
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Results 

• Provide only enough interpretation to lead the reader from one 

experiment to the other 

• No need to follow chronology of study 

 Rather, provide a logical progression and tell a story 
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Active or passive? 

The passive voice will likely dominate here, but use the active 

voice as much as possible 
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Note 1:  

• Do not repeat the Tables and Figures in text 

 Summarize:  

    e.g., there were no significant associations… 

 Describe:  

     e.g. there was a three fold increase in the risk of .. 
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Note 2: 

• Don’t compare your results with results from other 

studies. 

• So where? 
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Up to 2300 cars an hour use each lane of the M4 while figures 

show that Victoria Rd is flooded with more than 93,000 

vehicles a day. 

                             

 Daily Telegraph (18 April 2001) 

 

Data analysis 
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Data analysis 

• Be consistent in the use of units in your reporting.  

• readers can make valid comparisons between and within 

groups. 
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Baseline characteristics 

• To describe the baseline characteristics of the participants 

in any type of study, always use a table and never use a 

figure. 

• comparability of the study groups 

• unevenly distributed confounders may cause an important 

bias. 

• Generalisability of your results. 
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Baseline characteristics (cont’) 

• Never call the baseline characteristics the “demographics” of 

your study sample.  

 

• Oxford Dictionary: 

• Demography is the branch of anthropology in which the 

statistics of births, deaths, and diseases are studied. 
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Baseline characteristics (cont’) 

o Depend on the type of your variables use: 

• number and percentage 

• the mean and its standard deviation 

• the median and its inter-quartile range 

No SE,  

No 95% CI  
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Interpretation of results 

• Always try to present your results in an objective and 

dispassionate way. 

• Never overinterpret  your findings. 

• limit yourself to describing exactly what you found. 
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Interpretation of results (cont’) 

• For example do not say,  

    There was an extremely high incidence of disease in the study 

population. 

 

• This is emotive and subjective statement. 

 

151 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا



• Do not labour your results by repeating figures or P values 

in the text that you have already listed in a table. 

 

 

• However you will need to include the P value in the 

abstract. 
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GOLDEN RULES FOR REPORTING NUMBERS 
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Tables 

• Consider using a table to present large amounts of data/results. 

• Must refer to all tables in text. 

• Use the “Stand alone” tables. 

• Tables should not be too large. 

• Make sure totals add to 100% 

• Table legends go above the Table;  

• Why? 

Tables are read from top to bottom. 

156 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا



Tables 

• keep tables as simple and uncluttered as possible. 

• Row and column headings should be brief but sufficiently 

explanatory. 

• Standard abbreviations of units of measurements should be 

added in parentheses. 

• Before you create a table, it is a good idea to review the tables in 

the journal to which you will submit your paper 

157 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا



Tables (cont’) 

• Fancy borders, shading, and multiple grids are both distracting 

and unnecessary. 

 

 

• In the majority of journals, scientific tables have few horizontal 

rules and no vertical rules. 
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Example of Table 
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Tables formats.. 

• Follow journal guidelines recommendation: 

 Roman or Arabic numbers (I, II or 1,2) 

 Centered or flush left table number, title, column heading, data 

 Capital letters and italics 

 The placement of footnotes  

 The types of footnote symbol ( *, #...etc) 
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Tables (cont’) 

• groups are represented by columns  

•  outcome variables are shown in rows. 

• Don’t put sample or group sizes at the base of a table. 

• Tables should be submitted on separate pages. 
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What not to do During writing table !(1) 

Do not use  
all lines of 

table 

Remove 
grid lines 
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What not to do!(2) 

Make sure everything 
lines up and looks 
professional 
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What not to do!(3) 

Do not Use 
a long 
decimal 
number  
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What not to do. (4) 

Do not 
miss 

variables’ 
unit 
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Figures and graphics 

• Figures are used when we want to distinguish a result & make 

it prominent into readers view 

 

• Use figures to graphically represent significant results.  

• Figure legends go below the figure;  

• Why? 

figures are usually viewed from bottom to top 
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Figures and graphics 

• The figure should be totally self-explanatory and stand-alone 

• the detail has to be balanced against simplicity. 

Remember…. 

•  you are not with your figure to present it. 

• However, figures with too much detail become complicated 

and difficult to understand. 
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Figures  

• Avoid clutter(too many numbers &symbols) 

•  Should provide a clear statistical message 

• Vertical (“Y”) axis:  outcome/dependent variable 

• Horizontal (“X”) axis: exposure/independent variable 

• Name & define each axis 

• Give the measurement unit of each axis 
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Figures and graphics (cont’) 

• Consider their publication in black and white. 

 

• Figures should be simple to interpret, uncluttered, and free of 

extra lines, text, dimensions, and other tricks. 

 

• third dimension has no meaning when presenting scientific 

results 
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Figure 1. Effect of total alkaloid fraction of methanolic 
extract on mean survival time 
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Figure 1. Effect of total alkaloid fraction of methanolic extract of unripe fruit of 
Solanum pseudocapsicum on mean survival time (MST) in tumor bearing mice. 
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Tables and Figures 

• Tables and Figures are assigned numbers separately and in 

the sequence that you will refer to them from the text.  

 The first Table you refer to is Table 1, the next Table 2 and so forth.  

 Similarly, the first Figure is Figure 1, the next Figure 2, etc.  

• When referring to a table from the text, "Figure" is 

abbreviated as Fig.,e.g., Fig. 1. 

• Table is never abbreviated, e.g., Table 1.  
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Results:  

 Common mistakes 

 Raw data 

 Redundancy 

 Discussion and interpretation of data 

 No figures or tables  

 Methods/materials reported 
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Do NOT ! 

 Use big words that you do not really mean 

 Attributable 

 Causality 

 Significant (without statistical evidence) 

 Validity 

 Mix incidence and prevalence 

 Mix frequency, rate, proportion, ratio 
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How to Write a Paper 
 
 

Results: statistics 

Kamran Yazdani, MD MPH PhD  
Assistant Professor of Epidemiology 

 
Department of Epidemiology & Biostatistics, School of Public Health 

Tehran University of Medical Sciences 
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Results: statistics 

• To avoid bias in your results, it is essential to use the correct 

statistical tests 

 

• The best time to consult a statistician is at an early point in 

planning your study and not once the data analyses have 

begun 
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 A statistician can help to guide you: 

 to prevent from wasting many hours in analysing data in the 

wrong way 

 through the processes of dividing your data into outcome or 

explanatory variables 

 framing analyses 

 choosing the correct statistical test to use 

 interpreting the results 

Results: statistics 
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 to describe the data distribution, you must use the correct 

measures of central tendency and spread: 

 Normally distributed data: Mean & SD 

 Skewed data: Median & Interquartile range 

 In figures and tables, you must always explain whether you are 

using: 

 the SD as a measure of spread 

 the SE or 95% CI as a measure of precision 

Results: statistics 
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In general: 

• SDs are the correct measurement to describe baseline 

characteristics 

• SEs and CIs are the correct measurements to describe precision 

Results: statistics 
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• It is always important to use the abbreviation SD, SE, or CI 

to define which statistic you are presenting and to avoid 

using an ambiguous ± or +/− sign 

Results: statistics 
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Results: statistics 
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Results: statistics 
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Highest value – Lowest value 

Results: statistics 
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Results: statistics 
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contains 

Results: statistics 
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• Many researchers choose to use the standard error either as a 

measure of distribution or as an error bar in figures. 

 

• However, the standard error is not a descriptive statistic and 

must not be used as such 

Results: statistics 
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• Journal policies on quoting P values vary widely but, if in doubt, 

always quote P values exactly. 

• In tables, put P = 0.043 not P < 0.05, and use P = 0.13 not “NS” for 

indicating a lack of statistical significance 

• give your readers the opportunity to evaluate the magnitude of 

the P value in relation to the size of your study and the difference 

between groups that you found 

Results: statistics 
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• Describing the P value as “NS” or “P > 0.05” can be misleading if 

the actual value is marginal, say 0.07, but the difference between 

groups is clinically important. 

 

• Giving the exact value allows readers to make their own 

judgements about whether it is possible that a type I or type II 

error has occurred. 

Results: statistics 
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 Many journals try to keep P values to a minimum 

 

 reserve P values and significance testing for only what you 

absolutely need to test 

 

 This will exclude the significance testing of baseline 

characteristics in randomised controlled trials 

 

Results: statistics 
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 The question of whether you should test hypotheses that were 

not formed prior to undertaking the study is contentious 

 

 One golden rule is never to test a hypothesis that does not have 

biological plausibility 

 However, new ideas emerge all the time 

 

Results: statistics 
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 Multivariate analyses 

 should never be undertaken until all the univariate and bivariate 

analyses are evaluated, understood, and tabulated 

 you first need to measure the relation of each exposure to the 

outcome independently, and the relation between the two 

exposures. 

 contingency tables are ideal for this. 

Results: statistics 
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• It is also important that these complex analyses have some 

degree of transparency to the reader 

 

• If you are presenting the results of a one-way or two-way analysis 

of variance, the mean values and standard deviations in each of 

the groups or the adjusted mean values should be presented, in 

addition to the regression equation or the analysis of variance 

statistics 

Results: statistics 
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• Always include adequate summary and subgroup statistics 

 

• This transparency allows the reader to judge the magnitude of 

the differences between groups and to make comparisons with 

other studies 

 

• It is never helpful to report the results of complex mathematical 

procedures that cannot be back-translated into an effect size 

Results: statistics 

203 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا



In summary 

 

Be Simple and Transparent as much as possible!! 

Results: statistics 
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How to Write a paper  

 
Introduction Section 

 
Vali Baigi 

 
Department of Epidemiology & Biostatistics 

School of Public Health 

Tehran University of Medical Sciences 
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Introduction 

 Background/Rationale 

 

 Leads the reader to the research question and present that 

question 

 

 Prepares the reader for the rest of the article 
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Template for the Introduction 

Paragraph 3: 

Why we did this study 

Paragraph 2: 

What we don’t know 

Paragraph 1: 

What we know 
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What is Known & What is Unknown   
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Introduction 

 General, concise description of problem 

 background to the work 

 previous research 

 Where that work is deficient 

 how your research will be better 

 State the hypothesis 

 About 3 to 4 paragraphs 
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1. Existing state of knowledge 

2. Gaps in knowledge which research will fill. 

3. Give relevant references 

4. Summarize the rationale for study or observation 

5. Define specialized terms or abbreviations you want to use 

6. State what you Intend to do & the purpose of article 

 

Introduction 
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Objectives 

 State objectives or any  pre‐specified hypotheses. 

 Example  

• We aimed to estimate … 

• Our objective was determine… 

• Our purpose was specify … 
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Inverted pyramid 

 

 

Oxidative stress plays an important role in.... 

When LDL particles are oxidized ... 

Antioxidants are important... 

...Paraoxonase... 
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• Don’t make it a review article 

• Don not include methods, results and discussion 

• Don’t put down every all previous studies & their data gaps 

• Don’t explain pathophysiology irrelevant to your study 

• Focus on message 

Introduction 
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Use tenses correctly in the Introduction 

 What is known  

in present simple tense 

 Malaria is still the number one killer of all the infectious diseases. 

Most deaths….. 

 Past studies and their results  

in past tense 

Schmidt et al. (1993) showed …. 
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Use tenses correctly in the Introduction (cont’) 

 The research aim or purpose  

in past tense 

 The purpose of this study was to answer the following question. 

 The research question  

in present tense 

 What retrospective meteorological factors correlate…. 
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How to Write a Paper 
 
 

Discussion 

Kamran Yazdani, MD MPH PhD  

Assistant Professor of Epidemiology 

 
Department of Epidemiology & Biostatistics, School of Public Health 

Tehran University of Medical Sciences 
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Discussion 

• By now you have answered three questions: 

• “Why did we do it?” (Introduction) 

• “What did we do?” (Methods) 

• “What did we find?” (Results) 

• It is now time to put all of this into context by dealing with a 

fourth question:  

“So what?” 
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• Say what your findings mean, not what you would like them 

to mean or think they ought to mean. 

 

JS Lilleyman 

Discussion 
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 The section should reiterate your main findings 

BUT 

 in the context of: 

 furthering knowledge 

 impacting on patient care 

 public health policy 

 or future research. 

Discussion 
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 This is the time: 

 to be honest about any limitations of your study, 

 to explain how your findings fit in with established knowledge, 

 and to explain any inconsistencies 

Discussion 

222 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا



• can be the most daunting section 

 

• If you have a broad knowledge of the literature and of the various 

opinions in your research field, it can be hard to limit yourself 

only to the parts that are particularly relevant to your paper 

 

• make notes as you analyse your results and read the literature. 

Discussion 
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• Jotting down the major ideas that you will need to discuss as they 

come to mind will help you to organise your discussion section 

 

• make notes about which literature supports your findings and 

which is at odds with your results as you progress 

Discussion 
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• These concept ideas often translate into topic sentences and help 

to keep each paragraph in focus 

 

• The paragraphs can then be ordered from the most to the least 

important topics 

 

• This will help to create a discussion that flows naturally and 

sensibly 

Discussion 
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• brief summary of what you really found and why it was important 

• You can restate the aim in more general terms 

• but do not be tempted to restate the results exactly as in the 

results section 

Discussion 
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 Good phrases to begin with are: 

 The results from this study showed that … 

 Our results indicate that … 

 The purpose of this study was to … 

 We found that … 

 should focus on the BIG PICTURE of what your results are really 

all about 

Discussion 
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• Be bold 

• Explain precisely what you have found 

• Explain how it will add to current knowledge or change health 

care. 

Discussion 
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 Honesty is the best policy here 

 you do not need to be unnecessarily negative about what you 

have done 

 However, be honest about how chance, bias, or confounding may 

have influenced your results 

 how you minimised this possibility 

 how your research is better than others’ 

Discussion 
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• Although many readers like to find this information in the second 

paragraph 

 

• It can also be placed later in the section. 

Discussion 
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Discussion 

• explain how your results agree or disagree with other studies and 

with other related theories 

 

• Do not be tempted to discuss all the journal articles in every 

remotely related field 
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Discussion 

• confine yourself to discussing the work in your field that is highly 

relevant and reputable 

• If you have reached a different conclusion from other researchers 

 try to explain why you think this has happened 
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Discussion 

 Your references to the literature need to be both focused and 

brief 
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Discussion 

• an exciting summary of the implications of your findings 

• The “so what?” of your research needs to be very clear here 

• This is a time when you can extend your thinking a little without 

overstating the implications 
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Discussion 

 it is IMPORTANT that: 

 you never generalise your results beyond the bounds of the type of 

participants included in your study 

 never draw unjustified conclusions 

 

PLEASE 
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Discussion 

 On the other hand 

 Do not be too tentative if you found a strong association between 

the exposure and outcomes that you were investigating 

 

BE  FAIR 
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Discussion 

 Never finish a discussion with 

 Further studies are needed … 

 We are now investigating whether …. 

 This is not only boring but it is presumptuous to tell your readers 

what research you consider that they should do, or what you are 

thinking of doing next 
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Discussion 

 By writing a clear “so what?”, you create a much more interesting 

and informative end to a paper 

 Some journal editors suggest that discussion sections should not 

be finished with statements that recommend specific public 

health actions 
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How to write a paper: 
 

Abstract 

Vali Baigi 

 
Department of Epidemiology & Biostatistics 

School of Public Health 
Tehran University of Medical Sciences 
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Title and abstract are 

 

Trailer of the movie 
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Abstract 

• You must pay particular attention 

 

• Your abstract is essential 

 

• should only convey the most interesting and most important 
parts 

 

It is a miniature of your whole article 
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• first stating the aims of the study 

• followed by the basic study design and methods 

• followed by the main results including specific data and their 

statistical significance 

• Finally, finish with the conclusion and interpretation 

Abstract 
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 Structured 

• Different patterns 

 Unstructured 

 

 Even if the journal does not specify any subheadings, write your 

abstract as though they were there 

Abstract 
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Abstract 
An Example 
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 concise and well-structured 

 

 no wasted words or 
redundant phrases 

 

 The results are supported 
by data and P values 

 

 the interpretation of the 
findings is clearly stated in 
the conclusion 

Abstract 
An Example 
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• Abstracts always benefit from a serious word trim 

• It is essential that you adhere to the word limit 

• Science and Nature: 100 words!! 

• the usual limit: 250 words 

• Even if a larger word count is allowed, limit yourself to 250 words: 

Databases limits 

• If you can’t word trim yourself, ask a colleague to do it for you 

Abstract 
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Information that should be included in your abstract 

 Do: 

• Provide a clear indication of what the reader can expect from 

your paper. 

• List the key methodological details 

• Describe the results that directly answer the research question 

• Summarise the paper with the take home message of greatest 

importance. 
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Do NOT waste space By: 

• offer a full – fledged literature review in the introductory 

statements,  

• including minor details like how participants were recruited in the 

methods, 

• including data that are less central to the research question (e.g. 

demographic information and response rates) in the results 

•  Concluding with statements like ‘ More research is needed ’ 
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• Use present tense verbs for the background 

• Use past tense verbs to state what was done (methods) and 

what was found (results).  

• Use a cautious present tense verb for implications (for example, 

"may mediate").  

Abstract Writing  
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focus on only the most critical details 

 

Abstract is like an advertisement 
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:نکته مهم  

 نتایج چکیده باید با متن مقاله همخواني داشته باشد
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Keywords 

• Select terms that you would look up to find your own paper and that 

would attract the readers you hope to reach.  

 

 

• Select current, specific terms, preferably medical subject headings 

(MeSH), that name important topics in your paper . 
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How to write a paper: 

Title 

 
Vali Baigi 

 
Department of Epidemiology & Biostatistics 

School of Public Health 

Tehran University of Medical Sciences 
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Title and abstract 

 

Trailer of the movie 
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Title 

 First & most of the times the only part of an article that 

readers and editors see and read. 

 

 Key elements that advertises the paper’s contents 

 Informative and Specific 

 

 Maybe helpful to choose the title when the paper is 

complete 
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• whether or not potential readers find the paper? 

 

• Will they take the time to download and read the full article? 

 

• Each of these factors is a fundamental determinant of the paper’s 

impact. 

 

Title 
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Characteristics of effective titles 

• Short and simple 

• Concise and precise 

• State subject, not conclusion 

• Include study design (no consensus) 

• Include time and place if necessary 

• Remove empty phrases such as “ A study of…” 

• Use Subtitles (notice number of words) “Exercise and Coronary 

Heart Disease: Framingham Offspring Study” 
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Characteristics of effective titles (cont’) 

• identify the main issue of your paper. 

• begin with the subject of your paper 

• are accurate, unambiguous, specific, and complete. 

• do not contain abbreviations. 

• accurate 

• specific 

• informative 

• attract readers 
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warning : 
• you must always be accurate and specific in your choice of words 

and ensure that you do not extend your title beyond the scope of 
your paper. 

• For example, a review entitled   

Respiratory health of Australians 

• would be expected to contain a broad scope of information: 

infections, allergies, smoking outcomes, asthma, and chronic lung 
disease in both adults and children. 

• On the other hand, a title such as  

Asthma and atopy in Australian children 

•  is more specific and may more accurately describe the scope of 
the review. 
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Different ways of writing titles 

 Titles that give independent variable, dependent variable, and 

population (Classic method ): 

- Effect of asthma on linear growth in children 

- Asthma and linear growth in children 

 Classic titles can be boring, especially if they are not short and 

concise. 

272 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا



Different ways of writing titles (cont’) 

o Titles that pose a question: 

• Does asthma reduce linear growth? 

• Are asthmatic children shorter than non-asthmatic children? 

• + may attract readers who want to know the answer. 

• - they tend to suggest a positive result and are therefore 

misleading if the findings are negative. 
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Different ways of writing titles (cont’) 

Titles that give the answer to the question: 

 (The “assertive sentence title”) 

 Asthma is negatively associated with growth in height during 
adolescence 

 Linear growth deficit in asthmatic children. 

 

 Whilst these titles work well to attract attention amongst the 
poster rows at a conference, they should certainly not be used 
to report study results in a journal article. 
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Titles that give the answer to the question (cont’): 

• The “assertive sentence title” has grown in popularity but should 

be avoided at all costs for journal articles.  

• These titles give an answer to the study question and, as such, 

convey an impression of eternal truth.  

• What about possibility of error??? 

• it remains in the literature forever. 
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Title: 

o try and work towards a title that is  

• short 

• informative 

• attractive 

• and  

• factually correct 
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Practice 9 
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Thank you 

kyazdani@tums.ac.ir 

V-baigi@razi.tums.ac.ir 

297 TUMS 

هران
کی ت

 پزش
علوم

گاه 
دانش

نجی 
علم س

ت و 
شارا

ره انت
 ادا

mailto:kyazdani@tums.ac.ir



