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ABSTRACT

Background. In India, the past three decades have seen a
rapid growth of radiotherapy as a specialty. Has this led to an
improvement in the quality and quantity of publications related
to radiotherapy? To study this we evaluated publications by
radiation oncologists of India from 1992 to 1998.

Methods. Twelve journals (5 Indian and 7 international)
indexed in PubMed which publish radiation oncology-related
papers were surveyed between January 1992 and June 1998 in
terms of the content of the papers and institutional affiliation of
the radiation oncologists from India. Of a total of 14 436 papers
published during this period, 2562 were in Indian and 11 874
in international journals. We also evaluated the contents of the
publications.

Results. The contribution of radiation oncologists from India
accounted for 109 papers (0.75%)—64 (2.5%) and 45
(0.4%) in Indian and international journals, respectively. Three
institutions from India contributed 52 of the 109 published
papers (47.7%). Articles on radiation oncology from India
constituted less than 1% of the surveyed publications. Also,
publications with a ‘good’ scientific content formed a small part
of the Indian radiotherapy publications.

Conclusions. Collaborative studies, inter-institutional trials
and randomized clinical trials relating to key oncological prob-
lems in India need to be carried out to establish consensus and
guidelines at a national level.
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INTRODUCTION
Nearly one million new cancer cases are diagnosed annually in
India, which account for about 10% of the world’s cancer burden.1

Radiotherapy has a key role to play in at least 40% of patients with
cancer surviving beyond 5 years after diagnosis.2 The Association
of Radiation Oncologists of India (AROI) has 615 members, with
400 full-time radiation oncologists. In India, radiotherapy as an
independent specialty has been in existence since the early 1970s.3

The emergence of new government and non-government radio-
therapy centres in India has led to an improvement in the quality
and infrastructure of radiotherapy set-ups during the past three
decades. Currently, there are 140 radiotherapy centres in India
including about 60 private or free-standing centres.4 Has this led
to Indian radiation oncologists gathering evidence-based infor-

mation, publishing papers and disseminating acquired knowl-
edge and experience among their peers in the country and
abroad?

According to a survey, between 1996 and 2000, about 66 000
oncological papers were published globally in the 3200 journals
of the Science Citation Index (SCI) database; 35.5% came from
European Union countries and 38.8% from the USA.5

We surveyed a few selected international and Indian jour-
nals in which radiotherapy and clinical oncology papers are
usually published and evaluated the papers on radiation oncol-
ogy from India published in these journals.

METHODS
This survey is similar to a previous one in radiation oncology6

and another in the medical specialty.7 We counted the number
of published papers and evaluated their content. We did not
assess the influence and importance of these Indian publica-
tions in terms of citation rates and impact factor.

Journals
We selected 12 English-language journals (7 international and
5 Indian) included in PubMed that publish papers related to
radiotherapy. All the issues of these journals published be-
tween January 1992 and June 1998 were included in the survey.
The Journal of Clinical Radiotherapy and Oncology pub-
lished by the Association of Radiation Oncologists of India was
not included as it is not indexed in PubMed. To corroborate our
findings, we hand searched the issues of these journals avail-
able at the B.B. Dikshit Library, All India Institute of Medical
Sciences, New Delhi and the National Medical Library, New
Delhi.

Assessing the publications
All papers with an Indian radiation oncologist as an author or
a co-author affiliated to an Indian radiotherapy centre were
noted. These papers were classified as original paper, case
report and others (letter, historical paper, conference report or
editorial). Each original paper was read in detail, evaluated and
listed as having ‘good’ content when it contained an objective
or design, described the methodology, had specific end-points,
appropriate statistical analysis5,7,8 and contributed to the knowl-
edge and practice of radiation oncology.8 Case series with clear
results and randomized clinical trials (RCT) were also similarly
classified. The institutional affiliation of the authors’ was also
recorded.

RESULTS
The survey database consisted of 14 436 articles—2562 in
Indian and 11 874 in international journals. Eight per cent of the
journal issues could not be searched because of the non-
availability of hard copies at both the libraries.

Contribution
Only, 0.75% (109 of 14 436) of the papers were from India; 2.5%
of these in Indian and 0.4% in international journals (Table I).

Content
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Of the 109 papers from India, 79 (72.4%) were original papers
(Table II). Thirty-seven of the 79 papers (46.8%) had ‘good’
content; 14 of 50 (28%) in Indian and 23 of 29 (79%) in interna-
tional journals.

Institutional affiliations
Radiation oncologists from only 5 institutions published 6 or
more papers during this 6.5 year period. These institutions
contributed 74 of 109 papers (67.9%); 34 of 64 (53.1%) and 40 of
45 (88.8%) published papers in Indian and international journals,
respectively. Three institutions contributed 52 of 109 papers
(47.7%) published from India. These institutions published 25 of
64 papers (39%) in Indian journals and 27 of 45 (60%) in interna-
tional journals (Table III). All the private institutions together
contributed only 9 papers (8.2%); 3 in Indian and 6 in interna-
tional journals.

DISCUSSION

Publications in journals have traditionally been a method of
assessing the growth of a medical discipline.5–9 In India, the
specialty of radiation oncology has grown substantially during the
past three decades. While facilities to deliver radiation therapy to
cancer patients have increased, with 250 teletherapy units in 140
centres,3,4 India still has a long way to go before reaching the
WHO-template guideline of having 1000 teletherapy machines
(1 machine per 1 million population) and 1500 full-time radiation
oncologists (1 radiation oncologist per 750 new cancer cases).2

With nearly 70 institutions (universities and medical colleges)
offering a master’s degree in the specialty, the manpower target
should be within our reach.3

Radiotherapy centres are usually located in tertiary medical
institutions where research is the major activity of the department.
As the specialty has grown in India, has research kept pace with
the clinical output?9 We carried out this survey of 12 select
journals (14 436 articles) covering a span of 6.5 years to assess the
status of research publications from India in the specialty of
radiotherapy. The Indian contributions amounted to 0.75% of the
overall publications and 0.4% of publications in international
journals. A previous international survey of 2 English-language
radiation oncology journals, International Journal of Radiation
Oncology, Biology and Physics and Radiotherapy and Oncol-
ogy over a 5-year period showed that 7 countries accounted for
87.6% of the publications; the largest contribution (55.8%) was
from the USA. The other 6 countries contributed only 12.4% of
the articles.6

Original papers, based on laboratory research, clinical data and
collaborative work are likely to improve the practice of radio-
therapy. Of the 109 papers contributed by Indian radiotherapists,
72.4% were categorized as original papers. However, only 46.8%
of the original papers met our criteria for ‘good’ content, i.e. 33.9%
of all published articles. A recent Medline survey of published
anti-cancer chemotherapy trials showed that Indian data do not
figure among those of the top 25 countries of the world.10 This
should be of concern to the Indian radiation oncology community.
It is imperative that radiation oncologists conduct and publish
studies relevant to the Indian scenario.

Three Indian academic cancer centres (Table III) contributed
47.7% of the total papers—39% and 60% in Indian and interna-
tional journals, respectively, with a distinct preference for pub-
lishing in international journals.

Our survey has limitations. It is not a comprehensive evalua-
tion of all publications in radiation oncology from India. We also
did not assess the citation rates of these papers nor the impact
factors of the journals. Nonetheless, this information is unlikely to
be very different from what we may have obtained from a more
comprehensive survey.11

The radiotherapy residency (specialty) training programmes in
Europe, the USA and Australia have been surveyed and critically
evaluated to develop expert manpower for patient care, academic
posts and critical cancer research.12–14 Policy-makers in these
regions attach great importance to good basic radiotherapy and
synthesis of knowledge with dynamic research activities.2,12 Simi-
larly, the postgraduate radiotherapy training programmes in India
and other developing countries should lay emphasis on the appli-
cation of treatment principles and guidelines, acquisition of broad
radiation oncological knowledge and skills and also provide an
orientation to conduct research and publish.

With the expansion of radiotherapy centres in India, it should
be possible to network these to conduct multicentric studies in
relation to important oncological problems such as cancers of the

TABLE III. Institutions with 6 or more papers published during the
survey period (n=109)

Institution National International Total
(n=64) (n=45)  (%)

Postgraduate Institute of Medical Education  3 3  6 (5.5)
and Research, Chandigarh

Tata Memorial Hospital, Mumbai 3 4 7 (6.4)
All private centres 3 6 9 (8.2)
Kidwai Memorial Institute of Oncology, 8 5 13 (12.2)

Bangalore*
Regional Cancer Centre, Thiruvananthapuram* 6 12 18 (16.5)
Institute Rotary Cancer Hospital, New Delhi* 11 10 21 (19.3)
Total 34 40 74 (67.9)
* These three institutions together contributed 48% of all papers.

TABLE I. Distribution of papers published by radiation oncologists
from India

Journal n (%) Total

National
Indian J Cancer 23 (13.3) 172
Indian J Med Res 3 (0.4) 772
Indian J Radiol Imaging 20 (5.6) 355
J Indian Med Assoc 13 (1.7) 758
Natl Med J India 5 (0.9) 505
Total 64 (2.5) 2562

International
Acta Oncol 8 (0.9) 900
Austral Radiol 6 (1.1) 518
Br J Radiol 9 (0.6) 1596
Cancer 3 (0.06) 4900
Clinic Oncol 2 (0.3) 636
Int J Radiat Oncol Biol Phys 13 (0.5) 2663
Radiother Oncol 4 (0.6) 661
Total 45 (0.4) 11 874

Grand Total 109 (0.75) 14 436

TABLE II. Type and content of papers published by Indian
radiation oncologists

Journal (n) Original ‘Good’ Case report Others Total
papers (n) content (%)

National (5) 50 14 (28) 14 – 64/2562
International (7) 29 23 (79.3) 12 4 45/11 874
Total 79 37 (46.8) 26 4 109/14 436
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head and neck, cervix, lung and gastrointestinal tract. As a large
proportion of such patients present late, the benefits and costs of
radiation therapy, even for palliative care, need to be assessed. The
specific disease conditions of patients in developing countries
may be responsible for poorer (or better) outcomes using protocols
developed in western countries.15 These need to be studied in large
trials to obtain the correct answers to our problems.

In conclusion, in view of the number of patients treated by
radiation therapy in India, Indian radiation oncologists need to
publish more than they do. The diverse diseases, clinical
presentations and social and economic milieu mandate that
Indian radiation oncologists work towards creating a larger
knowledge base through systematic research.
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