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Does India perform medical research in areas where it is most needed?

SUBBIAH ARUNACHALAM

ABSTRACT
This paper attempts to map medical research in India and
answer an important policy question by literature analysis. I
match the disease pattern on the basis of mortality and
morbidity statistics with journals used by Indian medical
researchers to publish their work as shown by the Science
Citation Index (SCT). The former reflects the needs while the
latter reflects the areas in which research is being done. The
limited statistics available from both the Government of India
and the World Health Organization point to diarrhoeal dis-
eases, diseases of children, respiratory diseases, Circulatory
system diseases, infectious diseases, malaria and tuberculo-
sis as the major medical problems faced by India. The journals
used often by Indian medical researchers to publish theirwork,
as seen from the SCI (1981-85), show that in terms of number
of publications, they are mainly active in general medicine,
pharmacology, tropical medicine, neurosciences, radiology,
oncology and pathology. In terms of the share of the world's
literature in different subfields, India is second only to USA in
andrology, third in tropical medicine after the USA and the UK,
tenth in hygiene and public health, and eleventh in general and
internal medicine, and radiology and nuclear medicine. Over-
all, India's share in the medical journal literature is not only
much less than that of many other countries, both advanced
and middle level, but also much less than that of India's share
of the literature in physics, chemistry, mathematics and engi-
neering. Data on the observed citation impact of Indian re-
search in different subfields of medicine show that the work
done in India in general is not integrated well into international
research. India could be much more purposive in her research
priorities and probably should invest much more in medical
research.
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INTRODUCTION
The question of relevance is becoming increasingly important in
formulating science policy around the world. Relevance in re-
search is particularly important in developing countries with
limited resources.

Despite advances in life expectancy, literacy and the economy,
India continues to have, as do most developing countries, more
than her share of medical and health care delivery problems. In
this paper, I attempt to answer the question of relevance pertaining
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to medical research in India by matching two sets of data:

1. Disease patterns as seen from mortality and morbidity
statistics-c-a reflection of needs, and

2. Journals used by Indian medical researchers to publish their
work-reflecting areas in which research is being done.

I have also provided data such as the share ofIndia and several
other countries, some scientifically advanced and others middle
level and comparable to India in their scientific enterprise, in the
literatures of different subfields of medicine; the citation impact
ofIndia's work in different medical specialties; and a list of about
one hundred journals in which Indian researchers have published
at least 10 papers during the period 1981-85 as seen from the SC1.
This helps not only to map medical research in India but also
assess the existing research capacity, something which has been
rarely attempted in developing countries, especially in the health
sector.

Studies by Arunachalam and Hirannaiah,' and Mehrotra and
Lancaster,' both based on limited data, are mostly ofbibliometric
interest. One of the earliest papers which looked atjournal use and
yet addressed questions relating to science policy was that by
Garfield.' In perhaps the first policy-related study of journal use
by Indian researchers, Arunachalam and Singh" related publica-
tion output to issues pertaining to information access. Also,
Reddy et al. S looked at the research output of 128 Indian medical
institutions, as seen from the SCI 1981-88, and concluded that
less than 10 institutions were active in research and that the
overall quality of Indian medical research was low.

This analysis is mainly based on a paper by Schubert et al.6

providing comprehensive data for 2649 journals which were
covered by the SClin each of the five years from 1981-85. Multi-
authored papers were assigned to India ifthe first author had given
an address in India. To put India's contribution to medical
research in perspective, I have provided data for several other
countries as well as data on India's contribution in other fields of
science-physics, chemistry, life sciences and engineering.

METHODOLOGICAL PROBLEMS
There are a few caveats regarding the database that I have used in
this study.

Adequacy of SCI
Firstly, this analysis gives us the number of Indian articles pub-
lished in only the 'significant journals' of the world? as deter-
mined by the publishers of SCI. As the database used covers only
2649 journals (the 1981-85 constant journal set), a large number
of journals, both Indian and foreign, are excluded. Indeed, only
one Indian medical journal, viz. the Indian J Med Res was
covered.
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The omission of most Indian journals in a study of medical
research in India may appear to be a serious lacuna. A study invol-
ving both informed peer judgement and content analysis" of 75
Indian journals has shown that Indian medical journals not cov-
ered by SCI were generally of poor quality.' The reasons for the
poor quality ofIndian medicaljournals have also been discussed."
Even ifthere are reservations on this view, the SCI data could still
be used as a good approximation to answer the question I have
raised. I have also recently published an analysis of the MEDLINE.
data. 10

Classification of journals and diseases
Another problem I faced concerns the classification of journals
into different subfields. I have allotted whole journals to subfields
and subfields to major fields in the same way as is being done at
the CHI Research Inc., II and Professor Tibor Braun's group" at the
Hungarian Academy of Sciences. However, it is possible that
individual articles in a given journal may appropriately be classi-
fied into more than one subfield. As pointed out by Schubert et
at. 6 the field-subfield classification of journals is a ticklish issue.
It is especially difficult to distinguish between borderline journals
such as those which cover both medicine proper and biomedical!
new biology research.

Another issue concerns the different ways in which diseases
and journals are classified. Diseases are usually classified as
pertaining to different systems such as respiratory system, circu-
latory system, and nervous system, whereas journals are classi-
fied under fields and subfields such as allergy, andrology and
gastroentero Iogy.

Despite these problems, viz. inadequacies in the coverage of
SCI and problems pertaining to classification, one could still use
the bibliometric approach based on the SC/ to answer the title
question reasonably accurately.

Dependability of statistical data on health
Yet another problem is that the statistical data on the prevalence
of different diseases and the causes of death are reliable only to a
certain extent. That the statistics available for developing coun-
tries are not as reliable as the statistics available for advanced
countries is a known fact.

RELATIVE POSITION OF INDIA
Table I shows data on India's shares of the world literature of
science as a whole, the literatures of five major fields, and several
subfields in the broad area of medicine, along with India's rank in
each one of these fields and subfields. To compare India's
contribution to the 'significant journals' of science and several
medical specialties in perspective, I have provided similar data for
many other countries, some of them advanced and others middle
level such as India.

India, with 2.64% of all papers, ranked eighth in the world in
the number of papers in science, technology and medicine during
1981-85, sixth in chemistry (5.2%), seventh in mathematics
(3.2%) and eighth in engineering (3.2%). However, India's rank
in life sciences (including classical and new biology, agriculture,
medicine and veterinary science) is a poor twelfth (1.6%). In the
SCI data set considered here, life sciences account for less than
one-third of Indian papers in all sciences. Two factors could be
contributing to this. One could be that in areas such as agriculture,
where communication habits of researchers are different from
those prevailing in physics and chemistry, many scientists may
actually prefer to publish in local journals, even if they are not
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covered by international secondary services. 12 The second factor
could be the relatively poor standard of most Indian research in
classical biology (botany, zoology, etc.) and the consequent
inability of a majority of Indian classical biologists to publish
their work injournals considered to be 'significant' and worthy of
inclusion in the SCI. Indeed, the number of PhDs awarded by
Indian universities in botany and zoology is large and comparable
to the number awarded in physics and chemistry, but the number
of papers published by Indian physicists and chemists injournals
covered by SCI far outnumber the number of papers by Indian
biologists.

In 1985, Indian Science Abstracts, which tries to cover papers
published in Indian journals comprehensively, carried abstracts
of over 40000 papers, most of them written by Indian authors and
published in Indian journals (Mrs Pandalai, Indian National
Scientific and Documentation Centre, New Delhi, personal com-
munication). Of these, 32% were in physical sciences, chemistry
and engineering. The remaining (about 68%) were papers in
agriculture including animal husbandry and fisheries (29%),
medical sciences (21%) and biological sciences (17%), all of
which are covered under the category' life sciences'. That an area
accounting for two-thirds of the work reported in Indianjournals
should account for just one-third of the Indian contribution in
international journals is important. Not all this difference can be
explained on the basis of ' locale specific nature' of such research
and local relevance. The fact is that much of it is not considered
good enough to be covered in the SCI

Another way of looking at India's contribution is to go by the
actual number of papers published in each subfield (Table II).
Here, small fields such as andrology (even if India's share as a
percentage of the world total is large) will not be prominent.

India occupies the second rank (after the USA) in andrology
(8.79%), the third (after the USA and UK) in tropical medicine
(6.82%), tenth in hygiene and public health (1.32%), eleventh in
radiology and nuclear medicine (1.02%), and eleventh in general
and internal medicine (1.78cro).India's good showing in andrology
is understandable. Faced with the urgent problem of containing
the high population within manageable limits, Indian researchers
have been seriously interested in reproduction research for more
than three decades. India's participation in some non-Indian
endocrinology journals-about 9% of papers published in
Contraception, more than 12% in Exp Clin Endocrinol, 10% in
Int JFertility and 5% in Gen Comparative Endocrinol-is also in
tune with her emphasis on reproduction research and population
control.

India's interest in tropical medicine is also not unexpected.
Here again, as in agriculture, a substantial part ofthe work is being
published in Indianjournals not covered by SCI It is pertinent to
mention here that Goffmann and Warren of the Rockefeller
Foundation had observed in a book entitled Scientific information
systems and theprinciple of selectivity" that research into tropical
diseases was best done in the West as scientists in the Third World
had neither the ability nor the facilities to solve the problems they
encountered every day. Presumably Goffman and Warren meant
'most parts ofthe Third World' and did not include India under the
rubric 'Third World'. Indeed as Salomon and Lebeau" have
pointed out there are many Third Worlds!

If demography and geography, respectively, can explain India's
interest in andrology and tropical medicine, it is probably the
ready availability of indigenously developed radioisotopes and
their marketing by the Department of Atomic Energy which are
behind India's standing in radiology and nuclear medicine. The
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TABLE I. The percentage share of journal articles and rank of India and other countries in the medical literature (1981-85)-

Field No. of articles No. of journals Percentage of articles

India USA Soviet Union UK Japan Canada Israel Sweden

All of science 1918188 2649 2.64 36.81 7.27 8.96 6.99 4.17 1.06 1.64
(8) (1) (3) (2) (4) (7) (14) (12)

Mathematics 49264 3.22 41.24 1.98 7.10 5.07 5.23 1.83 0.72
(7) (I) (9) (2) (6) (5) (11) (\9)

Physical sciences 370612 3.25 34.88 11.53 6.83 7.07 3.88 1.07 0.87
(8) (1) (2) (4) (3) (7) (14) (16)

Chemistry 255 140 5.18 22.36 14.77 6.43 11.37 3.19 0.67 0.94
(6) (I) (2) (5) (3) (8) (21) (18)

Life sciences I 065030 1.58 40.76 3.04 10.62 5.89 4.58 1.18 2.29
(12) (I) (7) (2) (3) (5) (14) (9)

Engineering 197424 3.18 39.28 6.52 7.40 9.29 4.42 1.04 1.01
(8) (I) (4) (3) (2) (6) (IS) (16)

Subfields of medicine
Andrology 1319 4 8.79 22.74 3.79 3.79 4.17

(2) (1) (-) (8) (-) (-) (7) (5)
Cancer/Oncology 30823 35 0.78 47.07 3.81 7.40 8.39 2.84 1.34 2.02

(18) (1) (7) (3) (2) (8) (II) (10)
Gasteroenterology 12353 18 0.40 33.85 10.94 3.97 2.59 1.51 3.97

(21) (1) (-) (2) (7) (10) (II) (6)
General and Internal medicine 97865 60 1.68 31.68 3.95 22.52 0.85 3.10 1.42 1.24

(II) (1) (6) (2) (18) (8) (12) (13)
Haematology 16106 22 0.31 43.50 10.05 4.64 3.26 1.63 2.51

(22) (1) (-) (2) (5) (8) (11) (9)
Hygience and Public health 18850 37 1.32 50.72 8.07 9.60 1.53 3.01 0.82 1.95

(10) (1) (3) (2) (8) (5) (16) (6)
Neurosciences 63040 89 0.42 46.03 2.17 8.25 5.99 5.98 1.14 2.50

(23) (I) (9) (2) (3) (4) (14) (8)
Ophthalmology 12587 20 0.44 52.22 6.18 5.28 3.66 1.29 1.92

(19) (1) (-) (3) (4) (5) (13) (10)
Otorhinolaryngology 7620 13 52.76 8.10 4.82 2.51 2.19 7.03

(-) (I) (-) (2) (4) (7) (9) (3)
Pathology 20193 18 0.85 41.40 13.88 7.11 3.60 0.73 1.69

(16) (1) (-) (2) (3) (6) (17) (10)
Paediatrics 20640 28 0.50 45.09 9.30 1.90 3.81 2.20 2.76

(17) (I) (-) (2) (10) (6) (8) (7)
Radiology and Nuclear medicine 29454 42 1.02 52.34 0.83 8.13 3.41 4.22 0.83 2.39

(11) (1) (17) (3) (5) (4) (16) (7)
Respiratory system 14086 17 0.48 52.59 11.29 2.24 5.84 1.52 2.46

(1.8) (1) (-) (2) (7) (3) (\2) (6)
Rheumatology 5079 7 31.80 18.61 1.77 6.81 0.98 2.58

(-) (1) (-) (2) (II) (4) (16) (7)
Surgery 42314 49 0.53 52.68 10.82 3.43 5.01 1.33 3.43

(18) (1) (-) (2) (6) (4) (II) (7)
Tropical medicine 4253 10 6.82 23.18 12.18 1.41

(3) (1) (-) (2) (12) (-) (-) (-)

Urology and Nephrology 12332 16 0.66 47.11 8.11 4.72 2.89 1.95 3.87
(19) (I) (-) (2) (4) (8) (10) (16)

Biochemistry/Molecular biology 115804 97 1.65 39.73 4.07 7.42 10.56 3.80 1.19 1.85
(11) (1) (6) (6) (2) (7) (15) (10)

Endocrinology and Metabolism 26123 37 1.40 37.17 0.20 11.26 7.12 4.33 1.16 3.21
(14) (1) (30) (2) (3) (5) (16) (8)

Immunology 42311 55 0.36 46.22 3.72 8.18 5.78 3.42 1.46 3.18
(22) ( I) (6) (2) (3) (7) (13) (8)

Microbiology 32124 48 3.04 33.71 5.22 9.61 7.08 4.65 1.04 1.80
(8) (I) (5) (2) (3) (6) (17) (12)

Virology io 808 14 0.46 38.\0 9.35 8.71 5.42 3.47 1.44 2.08
(22) (1) (2) (4) (5) (7) (13) (9)

·This is an abridged version of the data submitted. Complete data are available from the Journal or the author Figures in parentheses are ranks



30 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. II, NO.1, 1998

TABLE II. List of medical journals covered by Science Citation Index where Indians have published more than 10 articles during 1981-85*

Journal (Country) Impact factor No. of papers Journal (Country) Impact factor No. of papers

1984 World India % share 1984 World India % share

Anaesthesiology Research and Experimental Medicine
Anaesthesia (UK) 1.249 2109 14 0.66 Aust J Exp Bioi (Australia) . 1.092 348 11 3.16

Andrology Clin Chem (USA) 3.281 3292 23 0.70

Andrologia (Germany) 0.483 409 58 14.18 Life Sci (UK) 2.829 3686 21 0.57

Arch Androl (USA) 0.883 355 36 10.14 Respiratory System
Int J Androl (Den) 1.440 307 18 5.86 Thorax (UK) 1.792 1041 12 115

Cancer/Oncology Tubercle (UK) 0.908 175 19 1.08

Br J Cancer (UK) 2.535 1232 10 0.81 Surgery
Cancer (USA) 2.595 4449 20 0.44 Br J Surg (UK) 1.762 1763 16 0.90
Cancer Left (Nether) 1.442 804 12 1.49 Tropical Medicine
Cardiovascular System Ann Trop Med Parasitol (UK) 1.056 480 21 4.37
Am Heart J (USA) 2.699 2410 15 0.62 Int J Lepr (UK) 1.152 307 79 25.73
Atherosclerosis (Ireland) 1.963 728 II 1.51 Trans R Soc Trop Med Hyg (UK) 1.217 1176' 68 5.78
lnt J Cardiol (Ireland) 1.176 523 17 3.25 Urology and Nephrology
Dermatology and Veneral Diseases Br J Urol (UK) 0.746 964 25 2.59
Dermatologia (Switzerland) 0.534 731 16 2.19 J Urol (USA) 1.262 3391 17 0.50
lnt J Dermatol (USA) 0.585 578 33 5.71 Urology (USA) 0.597 1836 10 0.54
Lepr Rev (UK) 0.500 237 43 18.14 Biochemistry and Molecular Biology
Gastroenterology Biochemistry (USA) 3.842 5277 14 0.26
Gut (UK) 3.749 965 13 1.35 Biochem J (UK) 3.425 4475 51 114

General and Internal Medicine Eur J Biochem (Germany) 3.398 3554 II 0.31

BMJ(UK) 2.804 12072 45 0.37 J Bioi Chem (USA) 6.118 11825 17 0.14

Indian J Med Res (India) 0.249 1465 1427 97.41 J Neurochem (UK) 3.302 2627 30 114

Lancet (UK) 9.444 11906 60 0.50 Cytology
Med J Aust (Australia) 1.126 2745 II 0.40 Acta Cytol (USA) 0.980 772 40 5.18
Postgrad Med J (UK) 0.286 1416 41 2.90 Can J Genet Cytol (Canada) 0.957 478 24 5.02

Hematology Cytobios (UK) 0.774 259 18 6.95

Acta Haematol (Switzerland) 0.661 634 II 1.74 Endocrinology and Metabolism

Hygiene and Public Health Gen Comp Endocrinol (USA) 1.867 1078 55 5.10

Bull World Health Organ 1.404 370 17 4.59 J Endocrinol (UK) 2.014 1117 16 1.43

Environ Res (USA) 1.240 648 38 5.86 J Reprod Fertil (UK) 2.182 1201 33 2.75

Trans R Soc Trop Med Hyg (UK) 1.217 1176 68 5.78 Metabolism Clin Exp (USA) 1.933 998 10 1.00

Neurosciences Immunology

J Neurochem (UK) 3.302 2627 30 1.14 Clin Exp Immunol (USA) 2.709 1861 13 0.70

J Neurosurg (USA) 1.990 1645 13 0.79 Infect Immun (USA) 3.002 3451 13 0.38

Neurosci Left (Nether) 2.566 2356 II 0.47 J Immunol Methods (Nether) 2.347 1730 17 0.98

Obstetrics and Gynaecology Microbiology

Contraception (USA) 0.978 537 48 8.94 Appl Environ Microbiol (USA) 1.950 2633 32 1.21

Int J Ferti! (UK) 0.516 211 21 9.95 Arch Microbiol (Italy) 1.790 1053 22 2.08

J Reprod Ferti! (UK) 2.182 1201 33 2.74 J Bacteriol (USA) 2.751 3851 11 0.54

Pathology, J Clin Microbiol (USA) 2.239 2190 14 0.56

Br J Exp Pathol (UK) 0.962 418 15 3.59 J Gen Microbiol (UK) 1.702 1884 22 1.17

Int J Leprosy (USA) 1.152 307 79 25.73 J Med Microbiol (UK) 1.513 347 17 4.89

Paediatrics Parasitology

Acta Paediatr Scand (Sweden) 1.034 1064 13 1.22 Ann Trop Med Parasitol (UK) 1.056 480 21 4.37

J Trop Paediatr (UK) 0.310 316 43 13.61 In! J Parasitol (UK) 0.949 370 II 2.97
Vet Parasitol (Nether) 1.020 368 34 9.24

Physiology
Pharmacology and PharmacyClin Exp Pharmacol Physiol (UK) 1.082 396 13 3.28

Pestic Biochem Physiol (USA) 1.951 412 18 4.37 Acta Pharmcol Toxicol (Den) 1.338 758 26 3.43

Biochem Pharmacol (UK) 2.295 3280 47 1.43
Psychiatry

1'g5 Br J Clin Pharmacol (UK) 2.357 1759 13 0.74
Br J Psychiatry (UK) 2.503 1403 19 Eur J Pharmacol (Nether) 2.964 3055 21 0.69
J Neurol Neurosurg Psychiatry 1.534 1336 19 1.42

J Antibiot (Japan) 1.963 1400 12 0.86
Psychopharmacology (Germany) 1.787 1311 10 0.76 J Pharm Pharmacol (UK) 1.305 1262 24 1.90
Radiology and Nuclear Medicine Toxicon (UK) 1.344 491 19 3.87
Int J Radiat Bioi (UK) 1.320 724 26 3.59 TOXicology (Ireland) 1.233 555 21 3.78
Phys Med Bioi (UK) 1.302 612 10 1.63

Virology
Radiat Res (USA) 2.121 1055 12 1.14

Acta Virol (Czech Republic) 0.572 396 13 3.28

·This is an abridged version of the data submitted. Complete data are available from the Journal or the author Nether Netherlands Den Denmark
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interest in general and internal medicine is probably due to the low
nutritional level and health deficiencies. In other areas, India's
position, as reflected by her share in the world's significant jour-
nalliterature, is that of an also ran! In some specialties, such as
dentistry and odontology, allergy, orthopaedics, otorhinolaryn-
gology and rheumatology, Indian researchers did not publish
even 50 papers in the 5 years studied. Also, India's share is
particularly low in gastroenterology (0.4%, rank 21), ophthalmol-
ogy (0.44%, 19), paediatrics (0.5%, 17), psychiatry (0.48%, 16),
haematology (0.31 %, 22), surgery (0.53%, 18), respiratory sys-
tem (0.48%, 18), cardiovascular system (0.35%, 21), urology and
nephrology (0.66%, 19), and neurosciences (0.42%, 23).

Considering that India has the largest number of the blind
(estimated to be between 9 and 12 million including 2 million
children) and that glaucoma and cataract are major problems, one
would have expected to see a considerable amount of ophthalmo-
logical research. Another similar area is gastroenterology. These
surmises are intuitive and anecdotal, and lack the authority ofhard
data.

MORBIDITY AND MORTALITY STATISTICS
According to the WHO Regional Office at New Delhi 'ignorance,
poverty and malnutrition still predominate in many parts of the
region', and 'people in large areas of the region still suffer from
the burden of infectious and parasitic diseases (in particular the
major communicable diseases) and nutritional deficiency disor-
ders'." Unfortunately, says the report, information on country-
wide morbidity and mortality is not available for India and even
the vital registration system (for causes of death) in India is
incomplete."

The report lists diarrhoeal diseases, influenza, malaria, tuber-
culosis and whooping cough as the 5 major causes of morbidity
in India during 1988-90. Unfortunately, statistics on the causes of
morbidity are not available for 1983-85. The leading causes of
death in India, according to the WHO report, are senility, respira-
tory diseases, diseases ofinfancy, circulatory system diseases and
fevers in 1983-85; and infectious and parasitic diseases, circula-
tory system diseases, respiratory system diseases, injury/poison-
ing and diarrhoeal diseases in the period 1988-90.15

The WHO report also states that in India 'there is high child
and maternal mortality, severe malnutrition, a high incidence of
many communicable diseases, and very small proportions of rural
population have access to safe water and sanitation' and that
despite a large health infrastructure, 'the demographic and health
picture of the country remains a serious and urgent concern' Y

According to a UNESCO report (February 1995) more than
250 million people in India including children suffer from malnu-
trition. Says Vishwakarma, a senior official ofthe Government of
India, '75% pregnant women in India showed signs of nutritional
deficiency and 93% were anaemic with inadequate intake offoods
rich in minerals and vitamins' Y Outside of Africa, India has
recorded the largest number of malaria cases-I. 78 million cases
and 222 deaths in 1990 and 2.02 million cases and 268 deaths in
1989.16

RESEARCH V IMPLEMENT ATION
Many of the problems faced by India surely call for better health
care management or better implementation of policies and pro-
grammes rather than additional research. For example, consider-
able progress could be made in birth control even without any
further research. Increasing opportunities for education, espe-
cially for women, and employment and raising both knowledge
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and availability of contraceptives can have a definite impact on
the family planning programme. (In saying this, I am not minimiz-
ing the importance of birth control/reproduction research but only
trying to draw attention to the need for optimal allocation offunds
for research and implementation programmes.) On the other hand,
resurgent malaria needs research as do filariasis and recurrent
tuberculosis because of the emerging drug-resistant organisms.

Indeed, as stated in the Annual Report ofthe Ministry of Health
and Family Welfare for the fiscal year 1993-94, the Govemment
of India is making a determined effort to make an appreciable
impact on disease control programmes so as to reduce the levels
of morbidity and mortality. A major portion of the 1993-94 plan
outlay ofRs 4833 billion (approximately US$ 150 million) for
health was used for National Programmes for the control of
communicable diseases. This includes Rs 1.1 billion for the
National Malaria Eradication Programme, Rs 730 million for the
National AIDS Control Programme, Rs 350 million for the
National Tuberculosis Control Programme, Rs 350 million for the
National Leprosy Eradication Programme and Rs 250 million for
the National Programme for the Control of Blindness. About
Rs I billion was earmarked for medical education, training and
research.

RESEARCH NEEDED IN INDIA
India needs to invest much more in medical research, especially
in areas indicated by mortality and morbidity statistics. One
would expect Indian laboratories to be active in research in
infectious and communicable diseases, respiratory and circula-
tory system diseases, diseases of children, and diarrhoeal dis-
eases. However, data on journals used by Indian researchers show
that Indian research in these areas is rather limited (Table II). For
example, Indian researchers had published more than ten papers
during the period 1981-85 in only I journal devoted to infectious
diseases (infect Immun, 13 papers), 2journals devoted to respira-
tory diseases (Thorax. 12 papers; and Tubercle. 19 papers) and I
gastroenterology journal (Gut. 13 papers). Reddy et al? concur
with this conclusion, saying: 'Many medical problems are pecu-
liar to India but there have been no major advances towards their
solution.' A study on medical research in Kerala (by C. C. Kartha
and K. Mohandas of Sree Chitra Tirunal Institute for Medical
Sciences and Technology, Thiruvananthapuram) has also shown
a striking contrast between major health problems and those that
attract attention of researchers. Says Kartha: 'While infections,
parasitic diseases, perinatal and pregnancy-related problems, skin
diseases, respiratory diseases and nutritional disorders are the
major health probtems in the state, a large number of publications
are related to cardiovascular problems and cancer. This may be
because there are three institutions completely devoted to these
disciplines. Even in these areas, it is debatable whether research
efforts are matched with the needs of the beneficiaries, i.e. the
public and policy-makers. Simple diagnostic tests for case detec-
tion, new modalities for treatment, strategies for identifying a
high-risk population for a specific disease, or methods for preven-
tion of a disease have not been so far originally reported from
Kerala' (personal communication, 15 November 1995).

THE WORLD SCENARIO
In all subfields of medicine considered, US-based researchers
published the maximum number of papers. In several fields,
including surgery, respiratory system diseases, psychiatry, oph-
thalmology, otorhinolaryngology and hygiene and public health,
USA contributes more than 50% of papers. In most fields, UK
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comes next. It is possible that Germany, France and particularly
the USSR are under-represented in the SCI whose journal cover-
age policies favour English language journals. Japan is active in
cancer (8.39% of the world's output) and cardiovascular research
(7.84%), in both of which she occupies the second rank, and in
neurosciences (5.99%, rank 3), pathology (7.11 %,3) and experi-
mental medicine (1 1.17%,3). Swedish researchers are active in
allergy (8.39%, rank 3), dentistry and odontology (6.4%, 3),
orthopaedics (8.75, 3) and otorhinolaryngology (7,03%, 3). The
erstwhile Federal Republic of Germany published a large number
of papers in ophthalmology (7.84%, rank 2), radiology and
nuclear medicine (8.78%,2), andrology (8.72%, 3), gastroenter-
ology (9.99%, 3), and urology and nephrology (6.07%, 3). The
French are prolific in rheumatology (12.29%, rank 3). In almost
all fields, except andrology and tropical medicine, Canada, Aus-
tralia and even Israel have published more papers than India.

THE INDIAN SCENARIO
Indian researchers had published at least 10 papers in the 5 years
1981-85 in about 130 journals, classified under different sub-
fields of medicine. Table II lists these journals as well as journals
in related fields such as biochemistry and molecular biology,
microbiology and endocrinology and metabolisin, and gives the
number ofIndian papers, the share ofIndia and impact factor and
country of publication of the journals. Some of the subfields
include tropical medicine (7 journals; 294 papers); andrology (3;
112); general and internal medicine (5; 1584); radiology and
nuclear medicine (10; 252); surgery (8; 159); cancer/oncology (9;
176) and 26 pharmacology and pharmacy journals (752 papers).
In the same period, Indian researchers had published 10 or more
papers in more than 120 chemistry journals and about 150
engineering journals." In all, India had published 10 or more
papers in 728 of the 2649 journals included in the database used
in this study and in these journals Indian researchers had pub-
lished 43905 papers in the 5 years 1981-85.

Most Indian papers in medicine have appeared in low-impact
journals. However, there are some exceptions: 20 papers have
appeared in Cancer (USA, impact factor as seen from Journal
Citation Reports 1984,2.595),10 in BrJCancer(UK, 2.535),13
in Gut (UK, 3.749), 60 in Lancet (UK, 9.444), 45 in BMJ (UK,
2.804),11 in Neurosci Lett (Netherlands, 2.566),33 in J Reproduc
Fertil (UK, 2.182), 12 in Radiation Res (USA, 2121), 23 in Clin
Chem (USA, 3281), and 13 in Infect Immun (USA, 3.0002).

As would be expected, Indian researchers authored 1427 of the
1460 papers published in the Indian J Med Res. But surprisingly,
Indian authors have written more than halfofthe papers published
in Cytologia-a Japanese journal.

IMPACT OF INDIAN RESEARCH
While India's research output in medical research is low, her
output in some related areas is much higher during the same
period. For example, Indian scientists have published, as shown
in Table II, at least 10 papers in 30 biochemistry and molecular
biology journals for a total of 1669 papers, 22 microbiology
journals (855 papers), and 12 endocrinology journals (313 pa-
pers). Even here the quality of work done in India is way behind
that done in advanced countries. This is corroborated by the poor
observed citation rates of Indian papers-far below the observed
citation rates in these fields for the world as a whole (Table III).

The citation impact of Indian research papers in different
subfields of medicine is rather poor (Table III). The definitions of
expected, observed and relative citation rates have been given by

THENATIONALMEDICALJOURNALOF INDIA VOL. 11, NO.1, 1998

Schubert et at. 6 In brief, the expected citation rate is the average
calculated on the basis of citations won by all the articles pub-
lished in different journals in the subfield during 1981-85; the
observed citation rate is a measure of the average number of
citations won by the articles with an Indian first author. The
relative citation rate is the ratio of the observed and expected. In
each subfield the relative citation rate for India is less than one,
indicating that on an average Indian papers are quoted less often
than what would be expected from the impact factors of the
journals in which they are published. Also, in every field India's
observed citation rate is far less than the world average. Except in
three subfields viz. andrology, tropical medicine, and hygiene and
public health-all three very relevant to India's needs-in all
other subfields the observed citation rate of Indian papers is less
than two-thirds of the world's observed citation rate. In absolute
numbers, Indian papers have won more than 1% of the total
citations to papers in a field in only three subfields, viz. andrology,
tropical medicine and parasitology. On the whole, medical re-
search done in India has very little cognitive impact (as measured
by citations in literature produced elsewhere). This impression is
generally shared by Indian science-watchers and medical
researchers themselves.'

Both in medical research and in other branches oflife science
research, as seen from data presented here, the relative citation
rate ofIndian papers is invariably below one. This is true for other
fields of science as well. Although Indians are able to place their
papers injournals of particular impact factors, these papers on the
whole do not win the average number of citations expected of
papers published in those journals. The inclusion ofIndian papers
actually brings down the impact factor of these journals!

REASONS FOR POOR PERFORMANCE
Poorly funded
One reason for India's low level of contribution to the medical
literature of the world compared to her share in the literature of
physics, chemistry and engineering could be the low level of
funding for medical research in India. Table IV shows the funding
patterns of various agencies during the Sixth Five-Year Plan. The
situation had not changed much till the early 1990s. According to
data compiled by the Department of Science and Technology, the
total expenditure on research and development in medical sci-
ences for 1990-93 was in the order of9. 7% of the expenditure on
R&D on natural sciences and 5.4% of the R&D expenditure on
engineering and technology. 17

Subcritical funding is not the only reason why Indian medical
research is poor. According to Reddy et al., S private practice is
'the major reason for the poor quality of research in most Indian
medical colleges'. Also, the percentage of physicians and sur-
geons willing to take up a career in research is rather low. Arora
et at. 18 point out that 'there are only about 30 medical colleges in
this country which provide a level of undergraduate training that
should be acceptable to the general public. Indeed, there is a
c1amour for getting admission to medical colleges in India, and
taking advantage of this trend many private colleges, some of
them with substandard facilities, charge heavy capitation fees.
Doctors who graduate from such colleges would rather like to earn
the money they "had invested" in getting the degree than to pursue
research.' Sahni et al." cite scarcity of good medical data, ill-
trained personnel in understaffed laboratories and shortage of
foreign currency to pay for expensive western journals to keep up
with international trends as additional reasons for the poor quality
of research. It would indeed be interesting to look at how access
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TABLEIII. Citation impact of Indian papers in selected subfields of medicine as seen from Science Citation Index 1981-85

Subject Papers from India- Citations wont Citation rate (India) Observed World
n % share n . % share Expected Observed Relative Citation rate

All of science 50581 2.64 8680 0.82 1.62 0.96 0.59 3.11
Life sciences: 16876 1.58 16499 0.46 1.71 0.98 0.57 3.39
Physical sciences 12058 3.25 13 339 1.04 2.18 1.11 0.51 3.44
Chemistry 13220 5.18 14184 2.15 1.44 1.07 0.74 2.59
Engineering 6275 3.18 5536 1.95 1.44 0.88 0.61 1.44
Mathematics 1586 3.22 548 1.26 0.51 0.35 0.68 0.88
SubfieJds of medicine'
Andrology 116 8.79 183 6.78 1.68 1.58 0.94 2.05
Biomedical Engineering 152 2.16 229 1.82 1.97 1.51 0.77 1.79
Biophysics 829 2.52 1310 0.79 2.75 1.58 0.57 5.04
Cancer 240 0.78 329 0.24 2.73 1.37 0.50 4.42
Cardiovascular System 107 0.35 129 0.10 3.04 1.21 0.40 4.10
Dermatology and Venereal Diseases 131 0.91 58 0.20 1.13 0.44 0.39 1.97
Gastroenterology 50 0.40 55 0.14 3.62 1.10 0.30 3.15
General and Internal Medicine 164011 1.68 1187 0.47 0.91 0.72 0.79 2.56
Haematology 50 0.31 30 0.03 3.27 0.60 0.18 5.54
Hygiene and Public Health 249 1.32 348 0.93 2.05 1.40 0.68 1.99
Neurosciences 263 0.42 383 0.15 3.40 1.46 0.43 4.09
Obstetrics and Gynaecology 163 0.83 250 0.49 2.50 1.53 0.61 2.63
Paediatrics 103 0.50 104 0.23 1.45 1.01 0.70 2.15
Physiology 186 0.65 217 0.16 1.79 1.17 0.65 4.59
Radiology and Nuclear Medicine 301 1.02 352 0.44 1.86 1.17 0.63 2.73
Respiratory and Experimental Medicine 143 0.69 184 0.26 2.26 1.29 0.57 3.42
Respiratory System 67 0.48 79 0.19 2.71 1.18 0.44 3.02
Surgery 226 0.53 172 0.18 1.75 0.76 0.43 2.25
Tropical Medicine 290 6.82 323 3.83 1.51 1.11 0.74 1.98
Urology and Nephrology 81 0.66 62 0.24 1.73 0.77 0.44 2.13
Biochemistry and Molecular Biology 1913~ 1.65 3077 0.43 2.94 1.61 0.55 6.22
Endocrinology and Metabolism 367 1.40 633 0.51 2.60 1.72 0.66 4.78
Immunology 154 0.36 457 0.17 3.72 2.97 0.80 6.26
Microbiology 976 3.04 904 0.81 1.66 0.93 0.56 3.45
Parasitology 202 3.05 182 1.28 1.65 0.90 0.55 2.15
Pharmacology and Pharmacy 935 1.16 1095 0.45 2.13 1.17 0.55 2.99
Virology 50 0.46 88 0.16 3.13 1.76 0.56 5.06

• Numberof papersfromIndiapublishedin the constantset of2649 journalscoveredineachyearof Science Citation Index (SCl), 1981-85
t Citationsto papersfromIndiacoveredin SCI 1981-85
t Classicalandnew biology,medicine,agricultureand veterinarymedicine
§ Indiapublishedfar less than50 papersin allergy,dentistryandodontology,orthopaedics,otorhinolaryngologyand rheumatology
II Includes1427articlesfromIndian J Med Res, the onlyIndianmedicaljournalcoveredbySCI, 1981-85
, Includes426papersfromIndian J Biochem Biophys and297papersfromJ Biosci, the onlytwoIndianjournalscoveredbySCI, 1981-85in this field

TABLEIV. Funds allocated for research and development to
science agencies during the Sixth Five-Year Plan (1980--85)

Agency Amount % of total government
(in millions of Rupees) allocation

ICMR
CSIR
ICAR
Department of Space
Department of Atomic Energy

1.1
13.4
13.9
12.7
15.3

660
4364
5300
3927
5236

ICMR IndianCouncilof MedicalResearch CSIR Councilof Scientificand
IndustrialResearch 1CARIndianCouncilof AgriculturalResearch

to information influences the extent and quality of medical
research in India.

'Clinical research in India', says Sunil Pandya," 'is woefully
deficient and inadequate in spite of the availability of an almost
unmatched reservoir of patients and illnesses, i.e. clinical and
pathological material. The reasons are many: a lack of available
funds for projects which should receive priority, i.e. inappropriate

distribution and monitoring of available funds which are inad-
equate to start with; a stifling bureaucracy and red tape; the
conspicuous absence of a co-operative endeavour; the suppres-
sion of promising young researchers by their seniors who are past
their creative best; the rampant mutual backpatting among those
who constitute award-granting expert committees and perhaps,
most important of all, an environment devoid of the culture of
research.' Professor B. Ramarnurthi," the eminent neurosurgeon,
concurs with Pandya on the lack of a culture of research.

Professor Valiathan" is even more eloquent in suggesting that
the spirit of inquiry, so very essential to scientific research, is
lacking in India. 'The poor correlation between major health
problems and the preferences of investigators has reasons which
go deeper into the history and evolution of medicine in India,' he
says. The originality and spirit of enquiry which characterize the
Charaka Samhita vanished by the early centuries ofthe Christian
era and an age of stagnation began in Indian medical endeavour
after the appearance of Ashtanga Hridaya in the seventh century.
Professor Balaram also draws attention to the lack of research
ambience in our medical institutions."
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CONCLUSION
Medical research in India, in terms of the volume of work
published in mainstream journals of the world and its cognitive
impact as seen from citations, is rather weak. It is rarely that we
come across truly outstanding work of the kind the late Sambhu
Nath De carried out on cholera." That he went virtually unrecog-
nized and unrewarded in his lifetime is a sad commentary on the
Indian peer review system and a clear proof of the inadequacies
of our scientific culture. Reviewing the health care scenario,
Prema Ramachandran," Adviser (Health), Planning Commis-
sion, New Delhi, has said that 'basic, clinical, applied and
operational research studies relevant to major health and popula-
tion problems in the country have been the focus of research
programmes'. The evidence gathered from my analysis of pub-
lished literature, as seen from SCl, indicates that this statement is
only partly true. While India's interest in areas such as andrology
and tropical medicine is in tune with her perceived needs, one
would expect India to augment her research in other areas of
relevance such as infectious diseases, respiratory diseases, circu-
latory system diseases, diseases of childhood, and ophthalmol-
ogy. As SCI covers only one Indian medical journal, the results of
my analysis may not reflect the Indian scene entirely accurately;
so I looked at Indian papers indexed in MEDLINE. An analysis of
the MEDLINE data shows that Indian researchers do publish a
sizeable number of papers in paediatrics/infancy diseases in two
Indianjournals. 10 These two studies along with analysis based on
more recent publication and citation data, I believe, can be of
considerable value in mapping medical research in India, espe-
cially if these are tempered by quality peer opinion.

India's investment in medical research is indeed deplorably
low and should be increased immediately. However, unless such
increased funding is matched by enthusiasm and skill of the
researchers and sprucing up of the ICMR, the nodal agency
responsible for biomedical research in the country, it would not
lead to substantial improvement. Says M. R. Srinivasan," Mem-
ber, Planning Commission, that India's transformation from an
importer of food grains a few decades ago to an exporter of a
variety of agricultural products including food grains is largely
due to the steadfast application of science atthe field level (largely
thanks to the ICAR), acceptance of new varieties by the farmers,
and the catalytic role played by the imaginative political and
administrative leadership in the 1960s in promoting the synergis-
tic interaction between the farmer and the scientist'. Unfortu-
nately, feel some senior scientists, ICMR and doctors could not do
to medical research and health care in India what ICAR and the
community of farmers did to agricultural research and production
of foodgrains. 'It is not fair to compare agricultural and medical
research in India', says Ramarnurthi:" 'In medical research in the
relevant areas of maximum morbidity and mortality, knowledge
was available and was not applied, whereas in the field of
agriculture, a whole vista of new knowledge with relevance to
Indian conditions lay waiting to be explored.'

I would be happy if this unobtrusive literature-based analysis
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opens up a discussion on the steps to be taken to improve both
medical research and health care delivery in India.
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