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HELMINTHS: TAXONOMIC CHARACTERISTICS AND PROTOCOLS OF 
HELMINTH TAXONOMY 

Dr. Dhanraj Balbhim Bhure1   Dr. Sanjay Shamrao Nanware2 Dr. Kalim Shaikh3 
1,2 Post Graduate Department of Zoology, Yeshwant Mahavidyalaya, NANDED-431602 (M.S., INDIA). 

3Department of Zoology, Poona College, Pune 
*Corresponding Author: Dr. Sanjay Shamrao Nanware2  

Email of Corresponding Author-  snanware@rediffmail.com 
Introduction: 

The article overviews some basic 
taxonomic information of helminthic groups. 
Besides this it also provides basic terms of 
systematics and taxonomy and briefly 
explained protocols of collection, preservation, 
staining and mounting of Helminth Parasites.  
Taxonomic Characteristics:  

The word „helminth‟ is a general term 

meaning „worm‟, but there are many different 

types of worms. Prefixes are therefore used to 
designate types: platy-helminths for flat-
worms and nemat-helminths for round-worms. 
All helminths are multicellular eukaryotic 
invertebrates with tube-like or flattened bodies 
exhibiting bilateral symmetry. They are 
triploblastic (with endo-, meso- and ecto-
dermal tissues) but the flatworms are 
acoelomate (do not have body cavities) while 
the roundworms are pseudocoelomate (with 
body cavities not enclosed by mesoderm). In 
contrast, segmented annelids (such as 
earthworms) are coelomate (with body cavities 
enclosed by mesoderm). Many helminths are 
free-living organisms in aquatic and terrestrial 
environments whereas others occur as 
parasites in most animals and some plants. 
Parasitic helminths are an almost universal 
feature of vertebrate animals; most species 
have worms in them somewhere. The 
helminths are invertebrates characterized by 
elongated, flat or round bodies. In medically 
oriented schemes the flatworms or 
platyhelminths (platy from the Greek root 
meaning “flat”) include flukes and tapeworms. 

Roundworms are nematodes (Nemato from the 
Greek root meaning “thread”). These groups 

are subdivided for convenience according to 
the host organ in which they reside, e.g., lung 
flukes, extraintestinal tapeworms, and 
intestinal roundworms. This chapter deals with 
the structure and development of the three 
major groups of helminths. 

The helminths are worm-like 
parasites. The clinically relevant groups are 

separated according to their general external 
shape and the host organ they inhabit. There  
 
are both hermaphroditic and bisexual species. 
The definitive classification is based on the 
external and internal morphology of egg, 
larval, and adult stages. 
 Trematodes:  
 Adult flukes are leaf-shaped flatworms. 

Prominent oral and ventral suckers help 
maintain position in situ. Flukes are 
hermaphroditic except for blood flukes, 
which are bisexual. The life-cycle includes 
a snail intermediate host. Morphologically 
it is dorsoventrally flattened body, 
bilateral symmetry, and a definite anterior 
end is features of platyhelminths in 
general and of trematodes specifically. 
Trematodes are leaf-shaped, ranging in 
length from a few millimeters to 7 to 8 cm. 
The tegument is morphologically and 
physiologically complex. Trematodes bear 
an oral sucker around the mouth and a 
acetabulum or ventral sucker that can be 
used to adhere to host tissues. Body cavity 
is lacking. Organs are embedded in 
specialized connective tissue or 
parenchyma. Layers of somatic muscle 
permeate the parenchyma and attach to the 
tegument. Flukes have a well-developed 
alimentary canal with a muscular pharynx 
and oesophagus. Intestine is usually a 
branched tube. The main branches may 
end blindly or open into an excretory 
vesicle. The excretory vesicle also accepts 
the two main lateral collecting ducts of the 
excretory system, which is of a 
protonephridial type with flame cells. A 
flame cell is a hollow, terminal excretory 
cell that contains a beating (flamelike) 
group of cilia. These cells, anchored in the 
parenchyma, direct tissue filtrate through 
canals into the two main collecting ducts. 
Except for the blood flukes, trematodes are 
hermaphroditic, having both male and 



―Sustainable Development for Society, Industrial Development, Material, 

Energy and Environment: Key Issues, Opportunities and Challenges‖ 
Volume: II, 15 March 2022,  
ISBN: 978-81-953847-8-5 

  

105 

Jyotikiran Publication, Pune (International Publication) 
  

female reproductive organs in the same 
individual. The male organ consists 
usually of two testes with accessory glands 
and ducts leading to a cirrus, or penis 
equivalent, that extends into the common 
genital atrium. The female gonad consists 
of a single ovary with a seminal receptacle 
and vitellaria, or yolk glands that connect 
with the oviduct as it expands into an 
ootype. The tubular uterus extends from 
the ootype and opens into the genital 
atrium. Both self- and cross-fertilization 
occur. The components of the egg are 
assembled in the ootype. Eggs pass 
through the uterus into the genital atrium 
and exit ventrally through the genital pore. 
Fluke eggs, except for those of 
schistosomes, are operculated (have a lid). 

 Cestodes: As members of the 
platyhelminths, the cestodes, or 
tapeworms, possess many basic structural 
characteristics of flukes, but also show 
striking differences. It shows the general 
features of the structure and development 
of tapeworms. Adult tapeworms are 
elongated, segmented, hermaphroditic 
flatworms that inhabit the intestinal lumen. 
Larval forms, which are cystic or solid, 
inhabit extraintestinal tissues. Adult 
tapeworms are flattened, elongated, and 
consist of segments called proglottids. 
Tapeworms vary in length from 2 to 3 mm 
to 10 m, and may have three to several 
thousand segments. Anatomically, 
cestodes are divided into a scolex, or head, 
which bears the organs of attachment, a 
neck that is the region of segment 
proliferation, and a chain of proglottids 
called the strobila. The strobila elongates 
as new proglottids form in the neck region. 
The segments nearest the neck are 
immature (sex organs not fully developed) 
and those more posterior is mature. The 
terminal segments are gravid, with the 
egg-filled uterus as the most prominent 
feature. Characteristic feature of adult 
tapeworm is the absence of an alimentary 
canal. Depending on the species, these 
organs consist of a rostellum, bothria, or 
acetabula. A rostellum is a retractable, 
conelike structure that is located on the 
anterior end of the scolex, and in some 
species is armed with hooks. Bothria are 

long, narrow, weakly muscular grooves 
that are characteristic of the 
pseudophyllidean tapeworms. Acetabula 
(suckers like those of digenetic 
trematodes) are characteristic of 
cyclophyllidean tapeworms. 

 Nematodes: In contrast to platyhelminths, 
nematodes are cylindrical rather than 
flattened; hence the common name 
roundworm. Adult and larval roundworms 
are bisexual, cylindrical worms. They 
inhabit intestinal and extraintestinal sites. 
The body wall is composed of an outer 
cuticle that has a noncellular, chemically 
complex structure, a thin hypodermis, and 
musculature. The cuticle in some species 
has longitudinal ridges called alae. The 
bursa, a flaplike extension of the cuticle on 
the posterior end of some species of male 
nematodes, is used to grasp the female 
during copulation. The alimentary canal of 
roundworms is complete, with both mouth 
and anus. The mouth is surrounded by lips 
bearing sensory papillae (bristles). The 
oesophagus, a conspicuous feature of 
nematodes, is a muscular structure that 
pumps food into the intestine; it differs in 
shape in different species. The intestine is 
a tubular structure composed of a single 
layer of columnar cells possessing 
prominent microvilli on their luminal 
surface.  

Collection Of Parasites: 
Gastrointestinal Tracts – General: 
Dissect/remove the whole gastrointestinal tract 
and place it on petri dish with a thin layer 
(max 0.5 cm) of tap water: cut oesophagus 
before stomach, rectum close to the end, cut 
ligaments connecting GI tract to the dorsal 
side of body cavity. In water, using petri 
dishes of appropriate size (not too small, and 
plastic ones are practical in field), first uncoil 
the small intestine by cutting the mesenteries, 
separate the small and large intestine, and 
caecum, and process separately. 
Stomach: Cut the stomach along the surface 
layer in a Petri dish with some water, and stir 
the stomach to spread the contents in water. 
Extra water may then be poured carefully 
away to see the contents better. Big nematodes 
are the normal findings, and their presence can 
often be observed already by the soft/loose 
structure of stomach wall. 
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Small intestine: Straighten carefully and 
simultaneously cut the mesenteries. Open 
lengthwise starting in the anterior by carefully 
sliding blunt tipped (iris) scissors to cut open 
and expose the lumen. Alternatively, 
dissecting can be started from the posterior 
end, allowing the dissector to encounter the 
posterior end of the worm first and thus more 
easily to save the scolex. This is recommended 
for newcomers. Try to slide the scissors along 
the intestine surface layer not to cut the 
potential tapeworms inside The SI can be cut 
into 2 or 3 segments to make the dissecting 
easier though the tapes may be cut accidentally 
this way. Stir opened SI in water in Petri dish 
to separate the helminths. Sometimes a tape 
scolex can be still attached to the SI wall; if so, 
let it relax for a while, and try again. Remove 
tapes to a separate dish in 1 cm of water (or 
more if a big tape) to relax. When taken out of 
the intestine, tapeworms are contracted and 
compact, and they must be relaxed (extended 
to natural shape) to make the internal organs 
visible for microscopy. Stir carefully the 
relaxing tape a couple of times so that possible 
intestinal debris will be detached from the 
surface. Change the water if there is too much 
“mud” and stir again. Too much debris on the 

surface of the tapeworm prevents the good 
microscopical visibility into the in internal 
organs. Record the location of the worm in the 
small intestine (first, second, or third part – 
this is important because various 
species/species complexes have specific 
locations in the intestine). If the relaxing tape 
has no scolex, look carefully for the scolex in 
the water of the dissecting Petri dish -- this 
will be helped by using a dissecting scope or 
magnifying loop. Scolices of all 
hymenolepidids are tiny, hardly visible by 
naked eye! 
Caecum: Nematodes and small flukes may be 
present in the caecum. as well as short 
compact Anoplocephaloides tapes. It may be 
useful for a newcomer to run material through 
a small sieve to first discard some fine 
particulates. Often trematodes in the caecum 
of Microtus are covered with “greenish mud” 

and are difficult to separate from plant 
materials. Also some nematodes are relatively 
small and obscure (whitish, some millimeters). 
Dissecting microscope or good magnifying 
glass is recommended. If the caecum is large 

(Microtus), it can be washed in two or three 
parts. 
Other organs: Helminths, especially larval 
tapeworms can be found in other organs, too. 
Most prevalent of these are larval Taenia 
species. There can be small or bigger cysts in 
liver, smaller or bigger (up to (1.5 cm) larvae 
free in the coeloma or thorax. There can also 
be small nematodes in the lungs. 
Processing And Preservation Of The 
Samples: 
Cestodes: Following collection from the small 
intestine and caecum, each specimen should be 
held in water for an extended period, minimum 
2 hours, but preferably much longer. If the 
tapes have been dissected in the evening, they 
can well be relaxed in water overnight. This 
allows the tapeworm to fully relax, which is 
necessary to examine the internal structure of 
the proglottids (segments). Relaxation is very 
important for big and thick tapes. Some small 
and thin, especially the neck and scolex, and a 
shorter relaxation time is Ok, Following 
relaxation and death in water, all tapeworms 
will be preserved in 70% ethanol or 4% 
Formalin. Preservation should be done flat. 
This is done in a petri dish of suitable size 
overnight. It is good to have also large Petri 
dishes because the big cestodes are quite long, 
(up to 15 - 20 cm) when relaxed. The long 
ones can be fixed as a large circle, but be 
careful to uncoil the worm so that is really flat. 
Pour 70% ethanol or 4% Formalin into the 
Petri dish, and then carefully place the tape 
straight and flat on the dish. The big long tapes 
can be cut into two or three parts if the size of 
Petri dish does not allow fixing flat otherway. 
After fixing the tape long enough, the 
specimen is transferred to a vial with 70% 
ethanol or 4% Formalin. Use the appropriate 
size vial for the specimen so there is sufficient 
preservative.  
Trematodes: Flukes can be relaxed in water, 
which often allows specimens to expel eggs 
that might otherwise obscure some organs. 
Preserve flukes in 70% ethanol or 4% 
Formalin.  
Nematodes: Nematodes should not be held in 
water for extended periods of time, as osmotic 
pressure will eventually cause the specimen to 
burst. Specimens should be washed in water or 
saline and then soon preserved in 70% ethanol/ 



―Sustainable Development for Society, Industrial Development, Material, 

Energy and Environment: Key Issues, Opportunities and Challenges‖ 
Volume: II, 15 March 2022,  
ISBN: 978-81-953847-8-5 

  

107 

Jyotikiran Publication, Pune (International Publication) 
  

Glycerol. Keep parasites from different organ 
systems separate.  
Labels And Notes: It is very important that all 
samples are well marked. The minimum is that 
there is paper label with a sample code 
number, written with pencil, in the vial, and 
the code number certainly refers to the right 
host individual. If several sample vials are 
used for parasites from one host, it helps to 
have them marked (e.g. 1/1, 1/ 2, or 1a, 1b). In 
the notes, the number of parasites found, their 
location (organ of digestive tract), should be 
marked.  
Collection and Preservation Protocols of 
Cestode & Trematodes 
1. Collect the Parasites from Intestine or 

other tissue 
2. Take a Warm 4% Formalin or 70 % 

Ethanol for Preservation purpose 
3. Transfer the parasites in 4% Formalin or 

70 % Ethanol 
Staining & Mounting Protocol of Cestode & 
Trematodes 
1. Cestodes/Trematodes remove from 

Formalin and Kept in Distil Water for 15 
Min 

2. Again, Kept in Distil Water for 05-10 Min. 
3. Cestode/Trematode kept in 30 % 

Alcoholic Grade for 05 Min 
4. Cestode/Trematode kept in Borax Carmine 

(alcoholic) for 05 Min (2-5 Min) 
5. Cestode/ Trematodes Kept in 50% Alcohol 

for 05 Min. 
6. Cestode/ Trematodes Kept in 70% Alcohol 

for 05 Min 
7. Cestode/ Trematodes Kept in 90% Alcohol 

for 05 Min 

8. Cestode/ Trematodes Kept in 100% 
Alcohol for 05 Min 

9. Cestode/ Trematodes Kept in Xylene for 
30 Second to 01 Min (Clearing Reagent) 

10. Take a Clean slide, add 1-2 drops of DPX 
on it 

11. Mount the Parasite in DPX carefully, 
remove air bubbles if any 

12. Add Cover slip with help of needle on 
Parasite carefully to avoid any air bubbles. 

13. Kept the slide aside for proper drying. (01 
days) 

14. Observe the slide under Microscope for 
identification. 

Collection and Preservation Protocols of 
Nematodes 
1. Collect the Parasites from Intestine or 

other tissue 
2. Take a Warm Glycerol/ or 70 % Ethanol, 

Kept the Nematode for 05-10 Min 
3. Transfer the parasites in Glycerine or 70 % 

Ethanol as a preservative 
Mounting Protocol of Nematodes 
1. Take a Cavity Slide 
2. Add 01-02 drops of Glycerine in Cavity 

Slide 
3. Nematodes remove from Glycerine  
4. Mount the Nematodes in Glycerine 

containing slide. 
5. Add Cover slip with help of needle on 

Parasite carefully to avoid any air bubbles. 
6. Add a DPX/Nail Police around the 

Coverslip to Fix the coverslip Dry. 
7. Observe the slide under Microscope for 

identification. 
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 This book is wholly a collective venture. The aims to publish this book are 
bringing Scientists, Engineers, Academicians, Researchers and Professionals to 
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Perspectives and Practices in Science, Technology, Humanities, and Commerce 
& Management. To provide a premier interdisciplinary forum for Scientists, 
Engineers, Academicians, Researchers and Professionals to navigate the future 
research for better mankind. The book aims to provide a forum for the exchange 
of ideas on the Global Issues in Multidisciplinary Academic Research during 
recent times. The book aims to provide a common platform for researchers from 
the Academia as well as the Industry to publish their research work. 
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CHAPTER-16 

MEDICAL WRITING:  AN EMERGING CAREER OPPORTUNITIES  

Kalim Mansursab Shaikh 
Department of Zoology,  

AKI�s Poona College of Arts, Science and Commerce Camp, 
 Pune-411001 

 
1. INTRODUCTION 

The healthcare and medical field are upgrading with innovations day by day. There is 
an increasing number of clinical trials on the newly formulated drugs and new advanced 
proposals on the research of medical science. This new advancement in research developed 
more drugs and upgraded medical devices and instruments.  So there is a need to convey this 
new knowledge to the audiences in a proper, lucid, and meticulous way. Recently, there is a 
huge demand for qualified medical writers for pharmaceutical companies, business process 
outsourcing companies (BPOs), consulting firms, healthcare industries, and publishing 
companies. The other areas like academic medical institutions, contract research organizations 
(CROs), scientific content and healthcare communication companies, and non-profit 
organizations also need professionals with expertise in writing scientific documents. Medical 
writing is a field of science that deals with the presentation of scientific documents in a well�
structured and lucid manner to the target audiences. Medical writers may not be original 
scientists but they work with physicians and scientists at the time of data generation and help 
to present it in a well-structured manner. The demand for medical writers has raised in past few 
years because of more research studies and new findings in biomedical fields and the 
development of more advanced drugs and medical devices by the pharmaceutical companies. 
Many scientific documents need to be generated for submission to regulatory authorities for 
approval, with the addition of powerful platforms like the internet a lot of medical information 
is generated as web content for medical professionals and the general public. Medical 
professionals are intense to read the evidence available on the web data. The pharmaceutical 
industries have also standard medical writing as a distinct function, imperative in the drug 
discovery progression. The field of medical writing is a preferred global career opportunity for 
many life science and pharmaceutical graduates and postgraduates. 
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2. CATEGORIES OF MEDICAL WRITING
Following are the categories of medical writing

2.1. Regulatory Medical Writing
This involves the creation of documents for the regulatory agencies which need approvals 

for new drugs and devices. There is strict formatting to be followed for the writing of 
documents. This type of writing includes guidelines, protocols, and clinical trial studies.
2.2. Educational Medical Writing

Educational medical writing consists of the writing of scientific documents that 
educate about drugs and devices for healthcare sta
articles for scientific journals, write
literature. 
2.3. Other types of Medical writings
a. Medical Journalism- Writing of articles in the newspapers and magazines 

the    general public and laypeople. It needs to be written in simple and non
language. 

b. Research Documents- It includes Clinical trial protocols, investigator�s brochures, 

informed consent documents, research proposals, and study repor
c. Publication and Presentation

review articles, abstracts, posters, presentations for scientific meetings and conferences.
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d. Medical marketing of healthcare products- In this type of writing consists of internet 
content for medical practitioners and patients, promotional literature targeted at 
healthcare professionals, product monographs, brochures, hand-outs, Salesforce training 
manuals, e-learning modules, etc. 

e. Medical Education- It involves textbooks, continued medical education (CME) program, 
slide decks for the physicians, and patient education materials for the patients. 

3. BEGINNING AND PRESENT STATUS OF MEDICAL WRITING IN INDIA 
When selecting medical writing as a full-time profession it is important to study the 

background and present status and progression of the field. In India, Medical writing was 
commenced in the early 1960s but on a smaller scale. The main purpose was to promote 
pharmaceutical products to general medical practitioners and doctors. In 1994   India signed 
the TRIPS (Trade-Related Aspects of Intellectual Property Rights) agreement and new patent 
law adopted in 2005 such a way medical writing began on a large scale after this. The great 
development and improvement in the medical writing field was reported since 2008. Till that 
time the clinical trial industries have been established in India. The other industries such as 
Clinical Research Organizations (CRO), Information Technology (IT), and Business Process 
Outsourcing (BPO) started looking at medical writing as an extension to their work. A natural 
extension of safety services is preparing aggregate safety reports known as periodic safety 
update reports (PSURs). Some of the knowledge processing organizations (KPOs) and BPOs 
started offering safety writing services like Periodic adverse drug experience reports, 
Canadian annual reports, IND reports, and annual safety reports for submission in various 
areas. This was followed by manufacturing, control reports, stability, and quality documents 
for approval and license of different products worldwide. Those companies were specialized 
in medical communication began offering documents of greater complexity by hiring Ph. Ds 
and medical professionals in greater numbers. 

Medical writing has expanded significantly in India since it began as a commercial 
activity around 15 years ago. The number of medical writers engaged in different types of 
medical writing and employed across various types of organizations (IT/BPOs, KPOs, CROs, 
and communication companies) could be in the range of 1000�1500. As of July 2016, the 
Indian Medical Writers Association (IMWA), which is an academy of medical writers in 
India, mentions membership of over 1500 on its LinkedIn page (IMWA LinkedIn page, 
2016). There are other similar, though smaller, professional bodies with listed members such 
as the All India Medical Writers Association. Many of these writers are pharmacy or life 
sciences graduates or postgraduates�some of them even with PhDs. A sizable number of 
graduates of alternative systems of medicine (homeopathy and Ayurveda) have taken up 
medical writing as a career and are doing well in the profession. Allopathic medicine 
graduates and postgraduates (MBBS or MDs) have entered the field mainly as medical 
reviewers or subject matter experts. Their role is primarily to review the documents prepared 
by the writing teams and provide clinical inputs and medical interpretation of data or prepare 
specific sections of documents that require greater medical insight, such as the benefit-risk 
analysis of a product. With the slowdown in the clinical trial industry in India in recent years, 
medical writing as a profession seems to have come into its own, and many life sciences 
graduates have taken up careers in medical writing. (Suhasini Sharma, 2017). It has been 
estimated that India handles 5�7% more regulatory writing than the USA in volume. 
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However, in terms of revenue, the figure is much smaller, and globally, a significant part of 
writing is still done from high-cost destinations such as the USA and Europe, with most being 
done in-house. In the field of promotional medical writing, only a small volume of work is 
done in low-cost regions such as India. The global market for medical writing was estimated 
to be around $1.3 billion in 2013 ((Beroe Inc, 2016). No hard data exist on the annual volume 
of the medical writing business delivered from India. However, compared to the global 
medical writing business, this figure could be small ($50 to $70 million), and there is 
tremendous scope for the growth of this business in India, provided we overcome the 
challenges we currently face (Suhasini Sharma, 2017). 
4. NEED OF QUALIFICATIONS AND SKILLS FOR MEDICAL WRITTING 
4.1.Academic qualification:  A first degree in a life science with good command on English 
communication. Sometime may require advanced post graduate and Ph.D. degrees in the 
specific science subjects such as microbiology, physiology, anatomy, biochemistry, 
biotechnology and pharmacy. If the candidates having a basic knowledge and understanding 
about related fields human anatomy, physiology, diseases and their treatment they do not 
need the medical and science qualification.  
4.2. Skills and Abilities: With the basic need of academic qualification the candidate should 
be retain following skills and abilities. 
a. Domain Knowledge: Medical writer must have a knowledge about medical 

terminologies and writing the technical documents related to therapeutic area e.g. 
cardiology or neurology. Medical writer also involved in the preparation of clinical 
research and regulatory documentation like trial protocols, investigators brochures, and 
clinical study reports of different phases and guidelines about clinical research. Similarly, 
medical writers writing safety reports need to understand the drug�s safety process and 

reporting prescribed by the various regulatory agencies. 
b. Statistical Knowledge: Every medical writer should know the various statistical tools 

and techniques like intervals, regression analyses, randomization schemes, P values and t-
tests for the presentation of clinical research in the form of statistical format. The results 
of clinical research must be communicated in a statistical manner that allows clinicians to 
assess it critically the quality and reliability that might improve the clinical practices.  

c. Knowledge of Technical guidelines: The medical writer should know and be updated 
about the guidelines released time to time by the different regulatory authorities. USA, 
EU and Japan have evolved a set of common guidelines International Conference on 
harmonisation guidelines (ICH) regarding the drug development and registration. In 
addition, with this national regulatory authorities having their own specified 
requirements. Various guidelines are available related writing of clinical study reports 
(ICH E3), patient�s information leaflets, clinical overviews, periodic safety reports (ICH 

E2C) and other documents required for submission before the regulatory authorities. The 
instructions, new guidelines emerge, old ones are revised, publication practices, 
guidelines for reporting clinical trials, the International Committee of Medical Journal 
Editors (ICMJE) guidelines for manuscripts are available on the websites. This 
knowledge must be with the medical writer. 

d. Language fluency: The main job profile of a medical writer is to communicate scientific 
information. Along with the knowledge and understanding of the scientific aspects, the 
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writer needs to present the data in a clear and lucid manner at a level understanding to the 
target audience. The use of grammatically correct language, simple and short sentences, 
active voice, appropriate punctuation marks, and a logical flow of ideas can be making 
the information understandable to the readers. 

e. Reference searching skill: In the public domain huge data of scientific information is 
available. In addition to this the reference books, medical journals and databases like 
Medline, PubMed, EMBASE and Micromedex are commonly used as the sources of 
medical information. The medical writer should have the skills to search the specific and 
desirable references from the huge source of data. Writer can do this with the correct 
search and select only the authentic sources, planning search strategy and use of correct 
keywords. 

f. Interpretation and presentation skill: Medical writers must have enough knowledge of 
interpretation of research data and presentation of data in various forms like text, table 
graphs etc. Writer know the research topic and able to understand the research design and 
data so as to interpret and present it to the readers. If the data is presented in tables and 
graphic form it can be understand easily. 

g. Ethical and legal concerns: The issues of concern to medical writers are giving honest 
and complete information including negative outcomes, following copyright laws, not 
indulging in plagiarism, following authorship criteria for research manuscripts and 
respecting journal assessment process.  

5. GUIDING SOURCES FOR THE MEDICAL WRITER 
Some major guiding sources for the medical writers are many local and national medical 
writer associations such as American Medical Writers Association (AMWA). It is an 
organisation for writers, editors and other communicators of medical information was 
founded more than70 years ago. AMWA has grown since 1940 and had more than 5000 
members in the US, Canada, and 30 other countries. The European Medical Writers 
Association (EMWA) founded in 1989 has over 1000 members from different 39 countries 
including 12 countries outside Europe. The All India Medical Writer�s Association 

(AIMWA) is recently came in existence in 2007. It works toward supporting the medical 
writing service in India to meet international standard, providing a platform of 
acknowledgement for professionals in medical writing (Aishwarya Das,2019). Apart from 
this some other sources like LinkedIn groups, writing courses, short courses, workshops by 
professionals, In - housing training, Online networking groups, Blogs and advice etc. also 
useful to the medical writer for updating knowledge in the related field and trained well in the 
said field and work efficiently as a good medical writer. 
6. PLACES FOR RECRUITMENT AS A MEDICAL WRITER  
Medical writers work in the different work-place environments ranging from office-based to 
home-based positions, from being employed to working as an independent freelancer. 
Recently, with the availability of reliable internet access, some companies have adopted the 
strategy of allowing employees to work from home partially or permanently and the medical 
writing profession is in the forefront of this telecommuting trend. Medical writers can be 
recruited in following various suitable places as an employee. 
1. Pharmaceutical companies, contract research organisations (CROs), and communications 

agencies, as well as in regulatory agencies and non-profit organisations recruit the 
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medical writers.  If someone prefer to work for a CRO where you are likely to get to work 
on projects that cover a wider range of diseases and treatments. CROs provide services to 
pharmaceutical companies, ranging from conducting clinical trials to getting products 
registered with regulatory authorities. In general, medical writers in pharmacy companies 
and CROs are involved with preparing a range of documents for these regulatory 
submissions, including protocols and final reports for clinical trials, annual safety 
updates, and marketing authorisation application records. 

2. Scientific content and healthcare communication companies. 
3. Media, publishing companies and Medical journals, Academic medical institutions. 
4. Medical and scientific societies. 
5. Healthcare websites. 
6. Self-employment- Many writers also work on a self-employed basis, which is an 

attractive option for some people. This will allow to develop the skills that need, and gain 
the necessary contacts and experience. 

7. CHALLENGES AND SOLUTIONS OF MEDICAL WRITING IN INDIA 
1. Lack of technical writing skill: 

In India most of the medium of science education is in English but still the writing skill is 
not efficient. We use long sentences without considering the grammar, sentence 
formation and punctuation. This make the sentence with ambiguous meaning and also the 
article becomes lengthy. We need to be conscious about two things mainly what we are 
writing and what manner we can present it. It is essential to emphasize on technical 
writing rather than the use of articulated English and adopt to write short sentences rather 
than amplifying it needlessly.  

2. Inadequate domain expertise: 
Our writers are still new to the field of global medical writing and relatively 
inexperienced. The experience will, of course, come with more years of writing 
documents of increasing complexity across different domains. The nurture period for 
becoming an expert medical writer in any domain is long and requires conscious 
self-learning. This has to be accompanied at the organizational level by way of 
encouraging writers to attend internal and external training programs in specific domains. 

3. High attrition rate: 
Medical writing is a growing discipline, and like many young industries, it is anxious 
with a high attrition rate of over 15%. The lure of a better job with a higher salary. The 
designation is very tempting, and a little hindrance with the current work setup or a 
feeling of stagnation can prompt youngsters to switch jobs. At an individual level, this 
may result in the loss of continuity in the development of functional expertise in the 
domain. At an organizational level, this results in the loss of trained resources which can 
have an impact on the quality of deliverables. Organizations must keep their attrition 
levels in check by creating an enabling workplace and a work culture that appreciates and 
rewards employees for their achievements, gives them opportunities to learn and grow in 
their field of interest, and by having compensation policies appropriate with industry 
norms. 
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4. Quality issues: 
There has been a consistent observation with global clients that although we may be good 
at assembly of documents, there are many �quality� issues when documents are authored 
in India. 
This is also one of the main obstacles in not getting more complex writing work done 
from India. Hence, in addition to improving our writing skills, we need better tools to 
monitor and improve the quality of our writing.  

5. The lack of standardized training programs: 
Medical writing is a skill that can be developed if one has the basic qualifications and 
qualities to become a good technical writer. Unfortunately, there are no standardized 
training programmes in medical writing and institutes steadily delivering such programs 
in India. We can do a lot here by setting up certified, industry-led training programs with 
controlled curriculum, providing internship to potential writing aspirants in reputed 
companies; and actively collaborating with global organizations such as the EMWA or 
AMWA for regular skill enhancement and certification of our writers (Suhasini Sharma, 
2017). 
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