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FREFACE

Deen ond penetratineg insiaoht into the characteristiecs and
behaviour pattern of subject literatures seems important for
any neaningful information service programme. Characteristic

future trends may be discerned from past patterns.

Varicus preblems of library and information management require
basic thecretical zpproach and principles therefrom: as guilde

for effective performance.

The peculiar nature and the multidisciplinary component of
biomediczl disciplines such as the tropical diseases seem not

to have been considered in most previous studies,

This study was concelived and designed in the light of these

various requirements and problems.



This study was designed to elucidate the growth and bibliometric characteristics
O a typical bionedical discipline, nanely African Trypanosom asis. A nunber

of questions instigated the project. Some aspects of the pattern of growth is
still enigmatic because no studies have focussed on the multidisciplinary

nature in terns of the growh of the conponents. Does each conponent grow
exponentially, linearly or otherw se? How does the growth of each conponent

relate to the overall ?

Does the author productivity pattern fit Lotka's law? Al so does the litera-
ture dispersion corroborate Bradford' s [aw? Based on the journal produc-
tivity pattern which journals can be acquired for cost-effective and cost -
benefit information services? Besides what effect has PABI T (Far-Backc-In-

Tinme, analysis of the literature on the rank of journal s?

How do the authors collaborate in producing the papers? Wat is the pattern
of multiple authorshipin relation to single authorship? Atotal of 5139
articles, 19002985, were anal ysed from Tropi cal D seases Bulletin and Tsetse

and trypanosomasis Quarterly (TTIQ using the counting method.

African trypanosomasis literature, earlier characterised by a fluctuating
growth, is nowone of steady infective exponential growh with a 53-year
doubling rate. The decennial average growh rate was about 73%while the

average curul ative growth rate was about 48%

Al the literature conponents grow exponentially. The nost active are
Ent onol ogy, (70-year doubling) and Parasitol ogy (60-year doubling). The
Overal | exponential growth seened derived by superinposing each conponent

on and above each ot her—nplying a conpoundnent of exponential grow h.



VI

Lotka's |l aw does not apply in its original form However it does
apply in the generalised formw th exponent of 2.03 when tested
wth K-S statistical test. The maxinum difference in the observed

and estimated values of the proportion of the authors was highly

insignificant at 0.01 Ievel.

The core journals were determ ned based on the Bradford- Zi pf

bi bl i ograph. Twelve titles contributed 50% of the articles.
Seventy-two published 75%while 240 titles published 90%

The degree of overlap, c, between the FABIT list and the 1965-85
[ist, is 0,90. The coefficient of correlation, R is 0.93

showi ng a high degree of rel atedness.

Si ngl e author papers were 38.51%while 61.49% (3160) were
multiple author. The degree of collaboration se indicated by the
wei ghted average is 2.19. The average nunber of authors per

paper is between 2 and 3, though there is an indication of a tilt

beyond this.
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CHAPTER ONE

BACKGROUND AND FPROBLEMS

Fer more than thirty~five years, the Nigerian Tnstitute for
Trypanoscmiasis Research (MN,I.T.R.) has been conducting
rosearch into various aspects of African trypanosomiasis, a
disa o se of no mean scocnomic impertance. In 1975, a new role

was vesiod on the institute to conduct research into all

aspects of another important discase, namely onchocerciasis,

Then came the acute and ovepriding problem of economic and
buduetary constraints which forced the need to reduce
considerably the number of current journal titles being
receiveds The question then is: which journals should be
retained and which cnes should the institute foreqo, at
least Tor the meantime? The guestion is not easy to answer
without a factual guantitative and perhaps qualitative
analysis of the pericdicals in the field. This is because
the ficld is multi~disciplinary. cConsiderable number of
journals on the subject are also multi-disciplinary. One
can thorefore not be sure if potentially useful® journals
have been chosen without applying some form of measures other
than the hitherto arbitrary cones particularly the use of

consensus of experts.

Infact as carly as 1933, Price Butler had pioneered the
claricn call for the application of statistical methods in

those arcas of librarianship where they are appropriate,
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thoua': a2 few years sarlier Gross and Gross (1927) devised
a mebhod which they applied in the service of research workers

in chemistry.

This preliminary motive engineered the searchina of the
litirotur: for possible data cr information useful for the
specificd purprse. It was found that no such empirical study
has been carried out on the literature of African trypanoso-
miasis. Most of the studies on other biomedical literatures
arc either subject or geographically biased. 1In particular

no stuwlies have been undertaken to determine the core journals
in the ficld. Neither has there been any investigation into
its grovth or other biblirmetric characteristics in the field.
It is obviously clear that a study on African trypanosomiasis
periodical literature and in particular to select journals to
meet the needs of bioscientists in the research programme is

reaguir.d,

80 Lthis study is designed to provide answers to the following
questions on African tryparnce-miasis research. Firstly,

what is the characterlistic growth pattern cf the literature
as a typical bicomedicel discipline. For example how does the
component parts crow in relation te the overall? Is the
overall growth logistic or exponentialz? If the latter what

is the doubhling rate?

Secondly how docs the productivity of the authors fit the
Lotka's law and how do they collaborate in producing the

rsearch papers? Furthermore does the literature corroborate
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grodfordts law? If sco how are the articles dispersed among

voricus jcournals? Which journals can be gequired for cost-

effcctive and cest=benefit information service? what is the
possibhle effect of a Tar-pack-In-Time analysis of the

literature on the journal ranks?

Thirdly because of the interdisciplinary and intradiscip-
linary nature of the required collection, what objective
decision model for acquisition can be used in order to
satisly the idiosyncratic needs of pQPSﬂnt and potential
scicnticts? These questions, among others, instigated this

projecta

le1 GRCWTH OF THE LITERATURE

The first aspect relates to the growth of the periddical
literature. A literature qgrows as a result of the quest for
more kXnowledage which is consecuent upon attempts to know more
about the solution to problems which affect mankind. The
ultinmate objective, of course, is to solve these problems.
There ave two aspects of pericdical literature gxowth of
interects One is the growth in number of journals. Since the
inception of the first journal - Journal de Scavans - in
January 1665, the growth of jourpals in number and type has
been hichly unpropitious. A study of successive editions of

the World List of Scientific Perjodicals (Sengupta 1970) shows

that the rate of increase of sclentific periodicals was over
108 percent during the twentye-nine years ending in 195%2; the

total number of periodicals issued from 1900 - 1921 was 25,000,
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It wos 50,000 in the third edition cov-ring the period up to
1950 ~nd it had increased to 60,000 by 1960 when the fourth
edition was cut. He conjectures that if the trend continues the
total nwoer of periodical in the world list may reach 100,000

bv th= end of the century.

Several inctors ccoculd be responsible for this. Some may be
categorised as:

{a) Gerographical e.g Indian Journal of Medical Science as

distinct from Nigerian Journal of Medical Sciencej;

Europcan J. of Biochemistry.as distinct from Indian

Journal of Blochemistry.

(b) Subject or knowledae fractionalization e.g Journal of
Biochmricstry as distinct from such others as Nucleic

Acids Research, Parasite Immunology etc.

(¢) Suhject Recormbination e.g J. of Protozoology or Parasito-

logy as distinct from such others as Journal of

-----

The eff ct of this growth on libraries 1ls enormous. As noted
by Wilcon (1983), "fractionalization of scientific knowledge has
led to a disapportionate growth of serials literature with
reference to the growth of scientific workers; attempts to keap
abreast of it have been crippling the ability of great research
librarics to maintain the guality of collection seccecccenese”
(d) A fourth factor is the growth of associations and
institutions. The evolution of these instituticns or
ornanisations triggers the evolution of journals which
represent means of communicating ideas between members.

All thesc factors in some ways, present formidable tasks

[
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in decision rmaking for those eharged with the management

and evelopment of libraries.

vih:t sctually triggers the evolution of these journals is the
nced te publish orticles (or papers) in order to communicate
information or ideas te others in the same or similar fields

cr dizecirivliinus. The growth of these articles is also of
interests In Africa trypanosomiasis research, knowledge
proliferation has recsulted into disseminating information via
various m.ans, more particularly through publishing articles in

varicus journals,

Its litevaturc has gradually built up into considerable volume
and ronls second only te that of malaria among those of the
tropical discases (IBAR Doc. Nece. AHH 531, 1979. P. 9). Over
600 jowrnals have been used to publish various articles. This
projcct atterpts to determine how those periodical articles

have fqrown as a biomedical discipline.

Tl Growth Characteristics

on¢ will want to know the overall growth pattern of the
literaturc with respect to published papers. MWoreover what

is tho pattern of growth in each component which censtitutes
the biomedical literature? 1In particular how does this relate

to thu nverall pattern?

The most popular version of how litcrature grows is that it is
virtuallyv exponential. In a situation as found in a biomedical
literaturce, being made of several components, how 1s the

ovcerall patturn derived? For example if it is cxponential,
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what grewth curves of the components are sweperimposed over and
upon < ch other? The central wurstion that the study wants to
answer hoer. is this: docs the growth of subficlds of a
biom.dic~]l disciplin: show diff=rent patterns from that of the
litoratuer as & whole? If the arowth of the subfield is, for
example, linear, thon the assumed exponential model is the
criction ef these subficlds on top of the lincar arowth of

alrcody oxisting field (Magyer, 1974; hAnaehobi, 1984).

Rottle (19283) commented thus:

The werk of de Solla Price on growth rates of large areas of
knowlciv:e is well KNOWN ssesscecssssss If, however, we examine
the crowth of small subject ficlds, some different patterns

are obscrvable.

What pattcerns are observable in gfrican trypanoscmiasis litera-
ture? many such patterns are, infoact, discernible. There
could be one of gradual rise (GR) or sharp rise (SR) or steep
increasc (81). Another could be an undulating plateau type
(UPT) or fluctuating epidemic type (FET) peaks, the latter
depicting possible 'epidemiecs! - a state in which publications
are presaent at high levels and possibly capable of quickly
infecting large number of people. The peaks could be successive,
eithcr with a2 long or short period of low activity before the
early levels are again reached and surpassed (Bottle (1983).

In other, there is no low pericd of activity in this sense,

hut clhicr~cterised hy periodic accelerated growth as in America
tryp-noscimiasis literature, 1900 - 1969 (Thompson, 1987}.

Finally there is the logistic, S=-shapcd, curve which depicts a
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FIG. B. DIFFERENT SHAPES OF GROWTH PATTERNS

logis tic S-curve
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saturntrd literoture, which perhaps is a culmination of and

exponcntal growth,

Exponentinl pattern implicg that the growth expounds with an
exponcnt cr .. power rise (Price 1963), depicting a geomctrig
precri ssion in publicotions. A geometric prearession indicates
a sori s of quantities ¢ach of which has the same ratio to its

predecessors e.g 10, 102 (100), 102 (1,000), 10% (10,000) etc.

as aoainst arithmet’c where the series increase or diminish by
a comuon difference @.¢ 7, 10, 13, 16, 19, etc. or 12, 10%, 9,
7, 6 ctc, What is the doubling perieod for African trypanoso-
missis litcrature before, perhaps, scttling to @ logistic

pattcrn, if at all?

How <an onu really confirm if; indeed, an expenential growth
has tolon place? One way accerding to Price is to compute

the deublinog times bosed on a qraphical method. Another
approach is, possibly to determine the ~xpected or theoretical
annual crowth rate of the literaturc and establish whether or
not this 1s censistent with an observed rate of a detcrmined
expon:-atial pattern (Oliver, 1971). Oliver (1971) gave a
formula (bascd on Brookes, 1970) for determinin~ the expected
annual greouth rate, g, of an expenential or geometric growth
thus:

g % 1Oge (PT/PO) Ii.oc.otca.l&dtolli

2
T
where P is the number of published papers at years O and T

respuctivolys. For this study 1981 (year 0) and 1985 (year T),

vere =xamined. The use of 'e'! as the base of the natural
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logarithm arssumes that the drta runs into hundreds and thus
asswn s on exponontial incressc in the number of articles,

This feriula is hereby reforred to as Exponential Annual Growth
rate: (EpGr) formula,

Pn, Pp han to be derived by cumulation or the Bradford method,

whose dotails are explained in chapter three.

The bocic cssumpticn is that if a theoretical mnnual growth

rate is enleculated using this formula and it c¢an be shown that
the dif «ronce between its value and that found by observation
(i.¢ comting) in relevant abstracting source, (here TTIQ) is
not sron:cficont, then a truely exponential pattern must have
been cstablished. An hypethesis is hereby formulated namely
sessssssencssssnscsthat there is no significant difference
betrv-en the vnlees of observed annual growth rate and the
expected/theoretical annual arowth rate cderived using the 'EAGr.
formula. 1Is there any statistical differcnce when subjected

to chi-sauarcd (X2) test?

1.2 AUTHCR FROCDUCTIVITY

A furthor aspect of the work concerns the productivity of
authors and how they cellaborate in research. Lotka's law

was opirlicd to cxpiscete the preductivity pattern of the
auth.rse. Lolka (1926) investigated the productivity of authors
in & sciuntific subject. He found that a small number of
authors produce a large proportion of literature and these are

distiibutee such that the number of p.ople preducing n papers is

appro:.1 . tely proportional to 1/n2.
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Price puts it this way: that if 60% of the total authors
should contribute 1 paper, the number making n centribution
should he 1/n° of those making 1 paper. This implics that if

60% of authors should rroduce 1, then 60 = 15% of the authors

22

should procuce 2 paperss gg = 3.75% of the authors should
P
4
wepers etc. The question is: will all disciplines

procuce ¢

conform to this distribution pasttern?

In this mroject the productivity figures for iAfrican trypanoso-
miasis are computed and compered to the theoretical model
proposed v Lotka to determine if the computation fits the Lotka's

model? IT not how farther or close is the data to it?

1.3 PATTERN OF AUTHORSHIP AND CCLLABCRSTICN

Another =zr-a which this study cxamined was the pattern of
authorship and research collaboration of contributing scientists,
Scisntists author papers and such authering indicates that

they hove carried out a particular research and consequently
created the intellectual content of the paper. In this context
authorsnip could be single or collaborative., If single, it
mens kEhot cverything about the paper, at least its intellectual
content, may be credited presumably to that one author. But if
the paper is co-authered, more than one author, i.e two, three,

four ;tc. must have contributed to its production.

A nunber ol assertions has been made as to why collaborative
studices are necessary. Generally, collaboration is said to

lcacd to arvater productivity in rescarch. It is sald to have

- . . :‘ e = e 3



the ‘socairl function of squeezing cut papers' (Subramanyam,

1980 quot:d price and Beaver), This implies that productivity,
as 1iwicrted by the number of papers, increases as more scien-
tists collaborate in rcscarche The pattern of authorship

shouls peflect the level or degree of collaboration. But this
is not 21w ys the case. As noted by Subrarmanyam (1983) the
practic of namina eco-authors varies widely »nd depends on the
attitnude and perception of the indigiduals invelved and the
policics and tradition of the orcanization in which the research
endeavour takes place. For these reasons, among others, studies
of avtlorship and rcsearch collaboraticon are condidered of interest

and worthwhile.

At prios-nt there seems to be thrce topical rroblem areas
(Subracanvam, 1983). One 1is how to define and assess collabo-
raticn ot different levels. A second concerns explicating

the nitur: and magnitude of research collaboration which varies
from one discipline to another. And the third relates to the
impact of collaboration en the organization of research and

communicating science.

An attorpt is rade in this study to cxamine collaboration at
differ-nt authorship levels and to determine what percent of
the bioncdical (African trypanosomiasis) literature is the
resvli of sinele and multiple authorship respectively. The
magnitude of collaberation as guaged by papers with different

levels of multiple authorship was also investigated.

Subrononyam (1983) suanested a formula for the degree of

.
any
L



coilaborntion, €, oiven by

C = Nm
Mnislis

=(lic. of multiple-author papers per year, T
(i'ce of multiple author pap'r + No. of single
vihor paper per year, T)

This value, along with the weighted averaqe number of authors
pcy pannr, he said, would give 2 clear idea of the extent of
collaboration. This, perhaps is an indirect weighted averaage
tecimiouecs A direct weinhted average method could also be used.
For ox~mple if SO0 papers were produced such that 200 are 1
author, 150 are 2 authors, 80 are 3 authors and 70 are 4 authors,
then the degree of collabcration, C, given in weichted average
will Dbe,

C = (200x1)+(150x2)+(80x3)+(70x4)
500

= 1_02{{ = 2.04
500

This @ Lhod reflects the number of contribution or size of
each level of authorship. As this number increases, the value
of the ucighted everage also increases. This latter method

of dirccl welochted aversge is used in this study.

1.4 RELATICNSHTP OF BIBLICFETRIC PARAMETERS

The study further considered how the numerilecal characteristics
of African trypanoscmiasis literature relate to those of other
bionedic 1 disciplines in line with the view of Goffman and

Warren (1969).

They analyecd two (bio)medical literatures, that of mast cell

and schistosumiasis and proposed that there is a relationship
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betwoen the =erameters of the two. They found that the ratio

ol journrls to 2uthors for cach literature is a constant at

about 0,27. Further, on the basis of their data, they found that
there wore three times as wany schistosomissis authors as mast
cell suthcrz; three times as pany journals centaining schistoso-

mirsis srticles as mast cell articles etce.

They cont nd that althcuqgh the literatures wire different in
Blze .« well as content, the relatlonship of identical ratio of

journals to zuthors may be constant for all {(bio}medical disciplincse

If this roposal ik tb: bée sccepted; thehOmoré studics aré needed
on the relationship between mast cell literature and such other
mericol literatures, namely trypanosomiasis, onchocerciasis,
malaria etcey, which have similar dissimilarity or constrast as

that 27 mrst cell and schistosomicsis.

For thigs purpose the fioures for African trypanosomiasis in

reloation to mast cell literature were computed.

1.5 THE APPLICATICN OF BRADFORD'S LAW
Another wea of major concern is ranking and cdetermining the

tcore' of the journals which publish articles on the subject.

This roquires the application of Bradfordfs law. This law
describos the distribution of papers ameng journals 2nd provides
an avenne to know the journals ranking hichest as publication
outlet, In various studics the law has been applied to some
subject literaturcs to ascertain whether or not it fits the

distribution of articles in varicus procducing journals and have



found corrobornticn with the law. Will African trypanosomiasis
litcroture coniorm te Bradford's distributicon? 1If it does,
then it will lead us to determine the core and represantative

journsls in the field,

p 0 | Ranking of Journals: FABIT effect

The journ-1ls will be ranked according to the number of articles
they produce. An important contribution to knowledge would be

to deternine the effect of ranking FAR=-BACK=IN=TIME (FABIT)

As far ~r could be ascertained in the literature no empirical
studics hove really sought to show the effect of FABIT analysis
on the corc or representative journals from one peoint in time

to anothore BSuch a study would show if any significant changes
occurrcd in the ranks of journals when ranking was done far

back in time. What this study sought to knew is whether the core
journals would be different from one point in time to another
and honce affect the journals a library can acquire for such
diffcrent poriods in time. Will PABIT analysis reduce ranks

of ncwer journals compared to older ones, thus creating a bias
in favour of the latter? Wwhat is the extent of such a bias if

any? (Lawani, 1972).

This iviis:5 another crucial point and that is the effect of the
rescarchers idiosyncracies which may create a bias in journals
selectod for acquisition. nfter preducing the rank list of
journ~is (based on a study such as this), one may be faced with
such aus:stion as: do the journals purportedly nceceded by the

rescarch scientist fall within the core or representative



journzlis selected? The converse question is also askable,
namely, arc there any journals or set of journals which any
catecery of scientists consider important which appear very
low in rank becyond an acceptable cut off point as determined
by substantive coverage of relevant articles? These

questions are very pertinent considerina the local need effect
impesed by the nature of res arch logisties and the nature

of the literaturc itself. It is important to know the extent
of this Idiosyncracy Factor {IF) anainst a model collection

draown using say the Bradford 'productivity' method,
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1.6 Significonce of the Problems

The probtl-ing highlighted in this study are paramount and
conc. i tepical issues. Sarocevic (1980) gave a number of
centrnl vromiscs which should form the goals for all working
towerds imrroving medical librarianship in Africa., He saild

the cur. st nart to improving the guality of (bic)medical
librorice in the develepinag ceountries is through an increase in
the pro’.rsional kncwledge and skills of librarianss Sinee our
province of information werk is the literature, the problems
associrtoed with its control and the structural characteristics
are crucitl and should arrest our intuitive and interrogative

mind,

On the crovth of scicntific literature a number cof contentions
makce stnics on it still necessary. Price (1963) found that
scicnti®ic litcerature crowe exponcntially. However some contri-
butérs tc the preoblem have pointed cut that literature growth
should no lonacr be exponential. It is elther levelling off or
would o so after sometime ( citedin Aulakh ot al 1983)

Price hinsclf pointed cut that no natural growth process whether
biolucic, social or economic is purely cxponential; and that
rceal grovth curve are always locistic (S~shaped) functionse
Actuclly the exponential growth and '15-ycar doubling! statement
of pPricc (1963) took into consideration the total number of

scirntific journals 'founded', rather than thase surviving and

TN mpedaiml e e o r = E
R i digram 1 . e 'c; PR T -~ s



'al) priivdic2ls' containing science. No wonder he said it
was on tovirall picture' and predieted that the growth rate
of aci.rc:. and its products, the scientific literature, would
beain o stab*lize in the ncar future i.e would depart from

a purely xicnential incresse.

Another v cson why the problems are significant is that based
on litrroture growth patterns, it is possible to evelve gencral
princi lcs for bibliographic services. When research activity
in 2 givin subject aree stabilizes or decreases, the biblio=-
graphic o rvice speclalising in this area either incrcases

the scone: of its subject coverage to include reloted arcas or
ccarses wpcrntions The formal propertics of a discipline's
litcro tuvrs could provide evicdence of the structural features

of the <Jiscipline itself. For example the impact of various
subjoet roas on & discipline can be shown by analysing the
litceroture for the centribution from various subjocts. We

have so'n that subfields exhiblt diff rent types of growth.
Some show cctive but irrecular arcwthi others shov fluctuations
in the . of appearances of new publications. New research
arces illustrote rapid initial growth fellowed by rcelative
slowinge. 3Zxamining these problems might contribute knowledce on
bibliographic and concepticonal information that could lead to

bett: r rouscarch for the scientists.



- 1B =

A furthor aspect focussed on problems of core journals. Bradfordrs
law provi-es an avenue to know the journals ranking highest

as publication outlet., Bradford himzelf said, as noted in
Fairthorne'c review, that by reading only the core periodic:ls
of on's s»pociality, one would miss about 40% of articles r
relcvint to it. This ecnclusion was in respect of special
libraries, Cbservably, the aquestion of core in Bradford's law
arouses a lot of interest. Ts it really definitive? For

exampl. i7 an acceptable ccre is combined with an additional

zone to {rm 2 new core, Bradford's law is reprocduced; * There
is yet 7. apporent illusion recarding this core. It is 3 core

no doubt, in terms of productivity or 'size'. But is it
neccszarily so in terms of 'information' or idiosyneratic need?
In this laticr context can the need not be within the domain of
the <0% that can be missed in Bradford's view? Moreover in the
bicmrdicn) field such as African trypanoscemiasis, research draws
mul ti-tise plincorily i.e from different disciplines, e.g bioche=-
mistry, imrunclooy etc. and a journal that could be of major

need nsy not be in the core or even in a higher rank cf the 40%
catequry. To what extent can we jettison these assertions in

ATREP - the African Trypancsomiasis Research Frogramme?

Furthorrorc the FABIT analysis preblem secems an intriguing
one Lecouse there could be a significant swopping of ranks

between coosed publications and current journals? No empirical
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studi s hove yet exomined these issues. This investigator
considers that such study will be of practical value for informa-
tion survices and acguisition policies, and may, hopefully, PR

contribute teo knowlcdgee.

1.7 Significance of the study

Thce study is significant in that it attempts to examine a

numb-r ol topical theoretical, and practical problems as explica-
ted in the scction above. The qrowth problem is, to some

extent, ~nigmatic and conscquently a further consideration

is nccossarye There is need to test the <xponential growth

phenomenen practicallye. B EU

Anotheyr highlight of the study is that it considers the uni-
quencss of a piomedical discipline as typified by African
trypancscnirsis against most other studies which have been based
on mono-c'sciplinary subjects such as entomology, biochemistry,
phvsics «ctce Vhat then are the major charactcristic differences

displavod?

On the ruzstion of core journals the study hypothesises that
tcoresiiip' of a set of journals is time limited. Significant
chancs vecur from one peint in timec tec ancther. An attempt
ie mnde to test this hyrothesis by analysing a collection of

journals «n the subject within specific time periods.
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Perhaos the sicrnificanee of this study will be more appreciated
by the nced for rore bibliometic studies on the literatures
eman-ting frcm the developing ccocuntries especially the african
ccntinents In the roview in chapter two, the importance of

this no«d was highlightcd because of the relatively scarce
empiricrl data which throw light on the ecommunjcation, knowledgc

tronsfcr, ond literature conditions of this part of the world.

Frerm th ne poerspectives the study hopes to centribute some new

knowledoe which may be of thecretical or practical value.

1.8 Cbjectives

The obj ct cof this invi stication falls into the following main

parts.

Firstly, to examine the productivity and growth patterns of

the prriodicsl litcrature and the contributina scientists.

How cdo¢ th. . ne scientists co-author and collaborate in producing
the popors? The former will certainly be of interest because
the litc-ature is of a composite structure beina derived from
swveral subject disciplines. A further question to be answered
is: do:n tho scicntists productivity pattern follow the Lotkar's

law?

The Goifnan and Warren study on the relationship between the
numerical characteristics of mast cell and schistesomiasis was

only indicative. More studies are needed for any conclusive



evidincee So the numerical characteristics of (frican trypanosc—
miosis literature derived frem this study will be compared
to thot of mast cell sc as to affirm the generality or othorwisce

of thoiry proposition.

Bas. d on the aprlication of Bradfords law, the core journals
will be d-oterminced. The FABIT effect on jocurnal ranking will
also by detrrmined since no empirical study had sought to
criticnlly cxamine how far-=back=in-~timc (FABIT) analysis of

journel preductivity affected core or current journals.

1.9 pelimitations

The study is limited te the literature of African trypanosomiasis,
World tryponoscmiosis literature 1s made of African and American
typrus. Bisides the geographieal separaticn of the discases,

they -yz distinct in their caurative and transmitting agents.

They disploy distinct characteristic featurcs,

Furthormero only the pericdical literature is eoxamined. Perio-
dical ~rticles, their appearance, and distribution in different
jovrn=l« re of great intercest and importance to the work of
librovicns and rescarch scicntists in terme of practieel use
and centiibution te thecrctical knowledge. The geneology of
this int.rest derived from the well known study of Bradford.

As far as ~frican trypancscmiasis is concerned, one can safely

conjecture that about 90¥% of its publications are in the form
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of puriodical literature. Apted nd Glunville made this remark:

"The dir. 'scs of man and animals in rfrica (referring to African
trypraoson’ acis) has a literature which must rival that of
malaria, but little of it is in the form of bocks and monographs"
(aptcad ond Glunville In L. T. Merton, ed The Use of Medical

Literatuvrc, London, Butterworths).

They listcd just four books and monographs. In a preliminary
study (7Thompson, 1979) , it was found that 84% of the 2,137
collicticas mnalysed were journal articles. The analysis of the
remeining 16% revealed the order of 6%, 4.5%, 1.5%, 1.4%, 0.98%,
and 0,33% for confercnce papers, Reperts, Review articles, Books,

Monograrnhs ~nd disscrtations respectively.

The noric el literature constitutes a main source of informa-
ticn for roscarch and it is a pivetal scrvice tool for the

librarinn <specially in the special librarics.

The scource of the dota are two abstroctinag sorvices in the ficld.
The implication of this i= that any policies binding the scrvices
arc bound to affcet the data collectcd. The extent of coverage
of the =bstracts will determine the data analysed.s 1t is an
accept. @ “act thoat there are limitations in the coverage of

journuls Wy abstracting scrvices. (Martin, 19643 1967).
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1.10 Organization of thc 5tudy

The projoct is organized into six chapters. The first chapter
intrc-ucos the stury and hiaghliahts the justification for ite.
The cmphi~sis here is the expositicn of the problems and why
these nrobloms 2re significent. It continues by rortentously
discussing how and in what area the study wculd contribute to
knewlcdge, stressing the relationship between the problems
raized end the moin study thrust., The various aspects of the

study "nd its objectives are uniquely spelt out and explicated.

In chenter two, the literature review is preosented. It focuses
on ~ nusber of toplcal issues and discusses rescarch cfforts
that hove made sceme contributions relating to the problems.
Theso include mothods plonecred for ranking -md selecting
periccicrlg} (Gross and Gross (1927) and its variants - Index
of Roscarch Fotential (Raising Miles (1960), =nd Journal Impact
Factor (snrdield (1972); the *size'! or 'productivity! model
which cvelvcd from the Bradford law (1948); the consensus of
Experts or specialistsdlibrarians and use and 'user' judgement

aporosche

The chopter eontinued with the prescnt stotus of the rescarch
on the crovih of the literaturc of cdiffcerent fields or disci-
plines, emphasizing the lmportance of this knowledge in the
biblicuravhic functions of librarians #s well as in formulating

principl.s that covern the information phenomena.



Chrpt.is three is mainly concerned with the method used both in
collectiing data and also in analysing the data. The statistical

appro~ch uscd in analysing and interpreting the data is cutlined.

In chonter four, the background to African trypanosominssis

and its roocarch is presented. Areas discussed include the
charscturistic features of the disease, i1ts historical backgrcound
and thot cof its research and documentation; vaorious disciplincs

via which roscorch is pursued and the logistics of research €tce

The r.s1lis of the analysis of data and the discussion of the

findin s orec presented in chapter five.

Finally, chapter six summarises the findinos and present the

conelusicns and possible recommendations,



CHAFTER THO

LITU"ATURE REVIEW

2.0 INTRCOGUCTICN

There 1s © qgrowing demand for better and improved services ip
the Library and Informaticn professicn. Perhaps there is no
other sphere of librarianship in which this need is more exigent
than in the special libraries. There is need to forge tools and
methodulegl s useful in the management of and research into

bibliccraphic matters. There is alsc the need for an enhansive
recsooreh or proactive informationm sgrvice different from the

hithsrto nassive cr at most reactive scrvice which is prevalent

as thoe epcraticnal model in most library organizations.

These noeds dernand among other things, (1) famillarity with

the ¢oneceptual centext of the subject literature; (2) knowledge
of the ducunentary channels and the type of infermation or data
in coach form of the literature; (3) knawledge of the structural
factors ond characteristics of the lltersture; (4) knowledge of
the literibture growth pattern and trend of research; (5)
knewiledge of the distribution of articles among the journals
and thot of the core lists of serials which are indispensable

tools fur collection development.
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This rcvi-w considers what contributions have been made that
shed lioht on these topical issues. In which areas have
researchors been emrhatic and where are there gaps? Perhaps
we may necod to note that the Library and Information Science
profescion is not alone in the research efforts concerning the
arees cutlined. For historians of Secience e.g D.J. Scolla Price
and thosoc interested in the sociology of Bcience, e.g

Stephaen Cole, Luhn etec. the literature offers 2 potential for
the caiaminotion of the structure, the socio-scientific and
growth aspccts of science. Studies which are useful and of
practical valuc to librarians and Information Scientists and
bearin¢g on the area of this study are the main chjeet dealt

with below,

Perhaps Loiore reviewing specifie research efforts it may be
worthuhiile Lo mention that since Alyepeku's study in 1973

some biblicmetric studies have been carried out on the litera-
turc encnnting from the African regions, but there is still an
acute paucity gap. Such studies are important and necessary
becaus. not only de they indicate research output and perfor-
mance but as Nicholas and Ritchie said '"...cessssees also
provide information about the structure nf knowledge and how
it is coruunicated' (P+14) « Besides they can be used to
predicste acaouisition policies, search strategies etec. Some of

the fow rocent empirical studies, which may be refrrred to latter



includc thesc of Adenaike, 1982 , Anaehobi, 1984) , Alabi,
1984 , and Gupta, 1987 . This study hopes to contribute to

filling this paucity gap.

2.1:1 Research Efforts

Of the {ive cotagories, it seems efforts have concentrated,

as far ns covld be discirned, on the area of distribution of
articlcs among journals and journal ranking as publicaticn
outlet. Though authors have paid attention te the foundation
of sornc cupirieally discovered biblicmetric laws, more atten-
ticn has Deen paid to the practical application of these laws.
Most of them concerned Bradford's law describing the scattering
of scicntific journals and papers as it relates to a definite
probl.m or discipline. Leimkuhler, (1967) ', Brookes, (1968 ;
1969) ; Goffman and Warren (1969) and Wilkinson (1972)

amcong othors discussed problems inherent in the application

of Rredford's laws

22 Growth and Characteristics

Rescarchrors have also been pre-occupied with problems that

relete to information cor literature growth, Two areas of

intei st 2re the grewth in the number of articles and in the
numbecy of journals. Infact the imperative need to make cheice
among journals and a wise choice for that matter is beecause of

the ccnsiderable growth in the number of these journals. Journals
grow bocausce they are vehicles for communicating research findings

in form of articles. The growth of articles in specific and
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spoci- liscd journal, which is regarded as 'productivity' is of

concwen te libr=rions.

how? 5 .v ral scholers of science have discussed this problem
citing the vast crowth of scicnce and the impact that growth

has on the individual as well as institutions. Debons

attewpitcd to sumnmarise these views in as much as they reflect
major contrisutions te the issues and problem facing information
sciinces The contributions of De Solla Price and Lukasiewicz
vere clscusscede De J. Solla Priee correlates the growth of
Scicne with the production of publicaticns and suggests that
both nublicotions and manpower tend to double every 15 years.

So far I'rice has ectablished the exponential growth pattern for

scitnce an o wheles This perhaps suagests that the literature
of mecdicing or hicmedicine arows exponentially; that of physics
growes <rnoncintially; that of bioloay crows ~xponentially etce.

Exponentisl orowth suppesedly leads tc the locistic, Infact
Pricc (1963) 581d saececearseerein aeneral the growth rate of
bronchece o.f sciences prcceeds in a locistic curve. Exponential
growth incvitably reach a period of saturation when a breakdown
becins Zollowed by an interval of restraimtwhich may lead to

escalation or fluctuaticng



One wondors what Price implies in the last part of the
statemont 2hoves Tt is acceptable that in the context being
discuscod literature growth ig expected to be loagistic. This
conccpli i~ usually attributed to biological growths (i.e in
plants or =nimals) in which once growth got started, the rate
is very hich during the early stages; then gradually daecline
or rcach o caturatien level and becire to taper. This tapering

i.e gradveal diminishing is a feature of logistic curves.

Such 2 patltern should, perhans, be expected in the literature
of the brenches of sciences as research problems qradually get
solvede Once this heppens, it is not expected or likely that
esczlation would follow as a result of an interval of restraint
as conjcctured by Price. However if this happens, it weuld
presumchly be due to scme inevitable socio-scientific problems.
In th~e casc ¢f the natural biological growth, a saturation
state culainates from atnatural' factor, 5o an 'interval of
restroink' should nct, in my view, be a coencomitant of a

satur=t. 4 condition.

Respoctive disciplines are made up of several subfields. It can be
assumed that the growth in these respective subfields

eventually lcead to the ovrrall exponential pattern. What is the
pattern in these subficlds? How does this relate to the overall?
The cvicd-nce frem the literature shows that subfields have

peculinsr natterns and doubling rates.
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orr and Leed (1964) indicated a growth rate with a doubling

rate of 38 years for the biomedical serial literature. This is,

of course, in variance with the general trend in science postu-
lated by Price. They further illustrated different types of
growth for three subfields namely Cardiovascular, Psychopharma-
cology and Poliomyelitis. The curve for cardiovascular represented
very active but irregular growth. That for psychopharmacology
illustrated a rapid initial growth followed by a relative

slowing that is commonly seen in new research areas. Poliomyelitis
on the contrary exhibited a pattern in a research area when some

of its important problems have been solved. BRottle et al (1983)
drew attention to the- studies of the literature on optical
rotatory dispersion and liquid crystals. Crowth pattern of the
former is typified by an early peak followed by a period of low
activity befére the early levels are again reached and surpassed.
In the latter, the early peak was not sucpassed for nearly thirty
years. They further cited the case of Interferon literature

which acain exhibits exponential growth exemplifying a new

field instataneously recognised as theoretically and/or commer=-
cially important. The literature of cowpea exhibited a steady
growth pattern and a doubling rate of 20 years {padenaike, 1984) ,
while rice literature doubles at 6 year period (Lawani and

Seriki, 1974; cited in Adenaike, 1984). Both subfields are agricule

tural.
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Magyar (49743 apnd Anoghobi (1984) studed the litcrature of
dyalaassers, s subfield of phyeics and (Feod and Tndustrial)
mlicroblology from Afriea rrapectively. They found that the growth
¢f each subfield 1s linear s.aeses. the X, 2X; 3X, 4X type
different from the assumed exponential meodel of science- A;yar
postulated that it is the creaticn of tr:rze¢ subfields, ‘on the~“
top of the linear growth of already existing field which might
lead to the overall expeonential growth. This implies that a

compoundment of linear growths results in exponential.

The biomedical discipline seems 1deal to further test this
assumpticns Biomedical disciplines, as typlfied by the tropical
disesses such as African trypanosomlasis, conchocerciasis,
schistosomiasis, malaria etc. are composite in nature. They comprise
many componcnts because research into them are multl-disciplinary.
For example African trypanosomiasis draws from entemeoleqgy,
biochemi=ztry, parasitelogy, genetlcs, etc. No studies have
locked inteo how these components grow in relation to the overall.
Dees cach component grow linearly, exponentially or otherwise?
which compeonents control the overall growth in terms of relative
size: These questions, among others necd answers whiech this

study hopes to provide.

2.3 The Application of Lotka's law

Lotkats low (1926) seems to be the first empirical investigation

of a collection of publications for the purpose of studying
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scicntific output. He plotted the frequencies of persons who
made 1, 2y 3 ssceccccorcrs centributions, against these numbers,
1, 2y 3, cessccecsees Of contributions, both variables on a
logarithmic scale and found that in each case the points were
rather closely scattered about an essentially straight line
having a slope of approximately two to cone. The general formula
for the relation thus found to exiet between the frequoncy, Y,
of perscns making x contributions is

XNy = k{constant)eeeeesesessccscnce 2

For a special case that n = 2 (inverse square law of scientific
productivity), the value of the constant K was found to be

0.,8079 or 60,79 percenta.

Because the expenent in Lotka's examples had approximate value
of 2, about 1.89 for chemical authors and 2.021 for the physicists
and comparing this with the inverse square law, Lotka stated his
result in a simple form thus:
esssrsassananss™In the cases examined it is found that the number
of persons making 2 contributiens is about one-
fourth of thecse making onej the number making
3 contributions is about one-nineth; the number
making n contribution is about._:.2 of those

making one and the propertion of all contributors

that make a single contribution is abcout 60 percente.
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The fundamental point of the law is that the number of éciéntific
authors whu wrcocte a civen number cof papocrs 18 inversely proportional
to the sguare ©f this nurher of papers. Basically it assumed

that only 2 few authors contribute the most and most of them
contribute few number of prrirs. Based on this assumption a
gencrolized form of the low was derived.

Three parametors seem to determine the general form of the law:

(1) the number of authors with a single paper each, X

{(2) the number of authors contributing n number of papers each,

wheren = 1, 2, 3, c.ceceeen (maximum productivity of
mnax

authors) and !
(3) the characteristic exponent, @ ‘which in the original form = 2
giving the relationship

an‘;l-.o.o-oc.... 3

n<

Based on the Riemann 5*"5195325_ y Gupta (1987) wrote, for
Y

the generalized form of the law ap = KX scscearsvsccecns
@
n

Where n = 1’ 2, 3 sosevocssesall
For an exact value of 2 for the exponent, the sum to infinlity of

the Rlemann series is known to be %f_ 2

ECD \;l- - .32 (nmax-_l-—-b ® ) ecsscas
n2 6
=

Because the Lotka's law is based on this Riemann series, it
assumes as shown by the infinity tendency above, that the pro-

duétivity of the most prolific authors, nmaf' tend to infinity
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(Price, 1971); Brookes, 1983) .. This is a situation that is
net in concordance with the prineiple of human limitation, This
issue of the productivity of prolific authors has been taken up
in complex mathematical treatment and expesitions (Price, 1971;

Allison, et al, 1976).

However Lotka's discovery of the statistical regularity in
scientiflc authcrship has now been generally accepted and

various values of the exponent, ranging from 1.5 to 3.5 have been
found, according to Broockes, by many that have applied the law,
Egghe (1985) discussed ancther dimension of the law, namely

its consequences for the law of Bradford which he points ocut as

a mathematical consequence of Leimkuhler's law. The intricacies

of this ecquivalence is not the concern in this study.

Below, a number of studies on its appliecability tec various
literatures, and which have raised some interesting lissues
concerning the law are highlighted. Pertinent questions

addressed in varlious studies are: does the law apply in all

types of subject fields cr disciplines?

Moreover how do. different social conditions affect the
statistical reqularity ih the distribution of scientific
authorship? Brookes (1983) mentioned Ylachy (1978) who,
reported examples of data which conferm with the law, Gupta
(1987) cited the paper by Yablonsky (1980) and the review by

Potter (1981). Potter gave details of several studies which
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support that productivity distributions for fields like physics,
chemistry, and mathematlecs conform to the original form of the
law. But it does not apply in cases relating to patterns in the

humanitics and social sciecnces.

The question raised and dealt with by Munch-Petersen (1981)

was: Can the law be used for a soclological study of literagure
and scclety? He used the law to find the dominating element

of produced fictions in order to discover what literature was
really read by the reading masses, irrespective of its quality,

for a perjod of time.

Aﬁofhcr iﬁﬁeresting aspect which Gupta (1987} pointed out recently
i1s that while the law may apply in well established disciplines

it may not be applicable in the case of an emerglng field.
Furthormore that the pattern of subject literatures of

developing countries may be different from that of welle-established
regional areas. This seems to imply that different social
background and socico-~sclentific conditions may be reflected

in the regularity of the scilentific authorship distribution.

The effect is shown, it seems in the value of the exponent.
From the generalized form of the law, it was deduced that the
proportion of single paper authors—+ s a fumcticn of the

exponents, @

93
ic R(@) = pl =£x_1_
neq1 "
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Based on the abové Gupta (19287) highlighted what Fairthorne
concluded earlier in his 1969 revies: | |
asuvsceressdnl increase of @ is ac- ihﬁniéd.by the
increase of low productive scientist.
eseanavceaefor A& given value of N and for a large
value of @, the proportion of highly productive
scientists will decrease. Therefrre the larher the
value of @, the greater the gap between the productivity
of individual groups of -s.a:ientists.,.l |
He drew attention to the interesting hypothesi; thaf thé
difference in the values of characie¢ristic exponent for differcnt

subject arcas or research fields is a reflection of the socio-

sciecntific environmentof those research fields.

Studies of subject literatures of the developigg countrlies
againsi those of the developed ones in crder to subject this
assumption to empirical verification will be a worthy cause,
The world trypanosomiasis literature, a biomedical subfield
would appear ideal for this kind of study. Two types make up
the world trypanoscmiasis data « namely the American and the
Africans. One expects that intrinsic soclo-scientiflc
differences and conditions would lead to different bibliometric
parametors which should be reflected in the exponent index,
This study is concerned with the aAfrlcan type with a view to

coiparing it with the American type being taken up.



2.4 Authcrship and Research Collaberation

Subramanyam (1983) epitomised, in retrcspect, views on the
issue of cellaborative research and consequent authorship of
publishecd papers. He outlined different forms of collaborative
effort and several factors which seem to instigate such congenia-
lity. Diiferent levels of multiple authorship result from this

team work system.

Some topical aspect of the problems and issues of coauthorship
in the literature have been highlighted in the previous chapter
(chapter one). The increasing interest and concern for studies
like this generate from previcus findings which tend tc show
that the productivity of scientists increases with the increase
in collaborative efforts or the degree cf multiple authoship

(Price and Beaverj In Subramanyam 198S5).

One crucial problem is how to assess collaboration. Subramanyam
calls for studies to evolve methods for this purpose. The extent
of contribution to a paper various from one organization to
another. What earns a scientist a coauthorship even differs

from one dapartment te another within the same organization.
Citing from a research organization, the Nigerian Institute for
Trypancsominsis Research, one finds that in one department contri.
butions are graded for every research project e.g initiation 25%,
participation/execution 30%, data collation/analysis and inter-
pretation 20%, write-up 25%. 1In such a case an author must score

not less than 40% to qualify or at least 10% from each area.

Authors are then arranged according to their scores, the highest
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score carning the principal authorship. In ancother team work, the
ideaman who lays the plan of research as#ﬁmes prineipal
authorship. Apart from this purely quantitative/intellectual
contribution approach, authorship could be earned as a result of
reasons unconnected with intellectual contribution such as
sheer politics or leadérship of am organization. Infact Technical
Assistants are even given the status.cf coauthorship, not nece~
ssarily for what they contribute per se but to sustain and

keep thoir fpterest for further workl

Subramanyam (1983) i nggested bibliometric method as the most
uncbirusive, less arbltrary and more cbjective approach to the
study of research eollaboraticn. Thig is because, it is none
reactive i.e the process of ascertaining eollaboration does nhot
affect the process of ecollaboration itself; it is easily
quantifiable and invariant. He further sald the appreach facili-
tates the investigaticn of tho relationship between’ research .
collaboration and variableg pertaining to the research problem

or rescarch envirconment by applying statistical techniques such
as reqgression, correlation and factor analysis. A number of

these variables ogeur in research organizations.

Funds is onc such variable. It is seen in these days of
constraints that sol® research effects are being put aside where
it iz possible. In the multidisciplinary fleld such as the
African trypanosomiasis, research projects are planned such that
different rescareh disciplines are involved in one project e.g

biochemistry, pathology or parasitology étc. rall working in eoncert.
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It 1s necessary to test the causal relationship or ecorrelation

between the various variables,

In 19B2, Subramanyam did a preliminary study of collaboration

in bicchemistry and chemical englneering. He guaged the

extent of collaboraticn by the ratio of research papers with
multiple authers to the total number of research papers published
in leading journals. Based on this he defined a degree of
collaboration ratio, €, as discussed previcusly on page 13.

Here it is suggested that direct weighted average number may

be less cumbersome or easier and more direct and illuminating in

applicaticne.

L

The trend noticed in the authorship of papers is that eoauthorship
is, in gencral, in creasing., More research is being done by colla-

borativce cfforts than hitherto in the past. Price in his Little Sci-

ence, Blg Science implied +thot the relationship between multiple

authered papers and single author papers wculd be like that
between the LOrd Jesus and John the Baptist in the s¢riptures.
John said while He (the Lord Jesus) will increase I will
decrcase {(Gospel according to St. John Chapt. 1), This *John
effect' has not happened as predicted by Price who said that by
1980 single author papers may be extinct. However the results
of Subramanyam (1982) showed a relatively very high percentage
of multiple author paper to single author paper, 921%: 9% for

bicchemistry and B7%: 13% for chomical engineering.
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Poes this not sicnal a high tiit to the 'John effect'? (remember
Matthew effeoct in scicnce). (Actually when Jesus started His
Ministry, John's closed.There is a need for further studies to
establish the current state of the 'John effect' and if indeed the
problem with Price's prediction was a question of time. But I
doubt, The status attribute and award for efforts is a high

prizes

Is the situation which prompted Clarke to challenge Price in
1264 the same today in the bicmedical literature? Beverly
Clarke (1964) produced data 05 aﬁ;horship from 1934 to 1963
to show that the average number of authors per paper had

renamed almost steady at about 2.3 during that period as against

Price's contention of rapidly decreasing single authorship.

2.5 Periodical Ranking and Core list of Journals

The carliest apprcach for selecting journals was the use of
conscnsus of experts' or specialists® cpinions as well as the
librariang preorogative. But this technique has been subject to
various criticisms. These critics claim that the approach is

subjective and that Tore objective one is needed,

considoerable number of papers have discussced the more general
methods and criteria which have evolved. These include citation
ranking, ranking by library 'use' and *user' judgcment and the
tsize' or productivity approach. TIn many studies these methods

have been applied in the ranking and compiling of lists which



have been useful, nc doubt, for local or particular necds,

The earlicr methods used by (Allen (1929), Mcnecly and
Crossno 1930, Jenkin, 1931) ' were strictly quantitative. Later,
critics such as Miles 1960 , Garfield 1972 among others

offered what they claim tc be improved techniques designed to
measure qualitative value of scientific serial by means of a

related quantitative approach.

For example Miles calculated what he described as Index of
Research Potential (RPR) for each journal and for each pericd.
The index represents the relationship of the number of articles

quoted to the number of articles published.

Sengupta prcepared a ranking list of periodicals in medicine,

in the field of biomedical sciences (1970) and in biochemistry
(1973) '« The first two woere from the Indian Scientists' point
of viewy In 1974 Sengupta prcoduced ancther list, though based
on the counting of references from the biblicgraphy at the end
of cach article of the Annual Revicws, a nonprimary serial
publication. This method reflects the impact of individual
journals on the progress of knowledge in a particular field, this
time biomedical research. Comparing the two lists showed that
only 10 titles in the 1970 1list ranked within the first 40
titles of the 1974 1ist. The 1970 list was based on 1959-1968
periodicals. The time factor may be responsible for the

disparity, But more important reason could be the source used,
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Infact Creft (1983} cited sume studies “uch as Line's (1979)
which show that the type of source materinal con affect results.
Ranked jcurnals (highly cited) wore found to contain a higher
proportion of refercence to recent articles than ranking selected

journals,

Dhawan (1980} ° compared results of citation analysis of
primary literature (citation indexes), citation analysis of
secondary literature (abstracting and indexing services) and
journal use pattern studies as journal selection technique.

He found that use and citation patterns gave different results
in journal ranking and suggests that journals in the overlap
area (i.e journals which are cited, abstracted and used) should
form the corc of a library's holdings, This is quite a challen-
ging and formidable task for two reasons. First the usefulness
of ranking is a function of ¢time. As we found in most of the
studies, a 1ist complled during a particular periocd may be out
of date after some time, especially for lcocal use. This would
involve compiling meveral lists for particular periocds in time.,
Secondly the source of data would be quite cumbersome and

highly demanding.

Ranking journals by the use made of them by a group of library
users has becn pepular. There are several ways of doing it
e.g asking users, watching them; examining journals left on

desks, putting tunobstrusive seals' on velumes and then checking
i
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whether they have been broken subsequently, inter-library loans,
photocopy requests etc.  Again such ranking are for particular
librarics., Infact most studies of these types reflect the

users outside the Africancontinent and the developing countries.

The tsizet or Mproductivity' method came into limelight probably
with Rradford‘s observatlion 1n 1934 which has since been formu-
lated into law (1948) and discussed. Por size, one thinks of
some Medasure e.g no. of papers or articles and rank the journals
accordinglys. But feor productivity, it refers to some measure

of quantity (usually number of articles) which has to be relevant

tc the subject field of intercst.

Considercable efforts have been made to examine éritically
gradfordr's law and how it can be used as a practigal library
tool. Concerned about this, Brookes p%oneeiedfthe Bradford-

_ N A
Zipf distribution as a basis of deriving the core of a collection
of journals. In bis formulation of Bradford-zipf thus, he was
able to cstimate the total number of contributing source to a

journal collection once data on the nucleus is established and

N BAT S e e o g . 3
hence could be used by a library. FRLer nhe fincs k

T {TEIH Y el e A, e wfse Mk el T atos

apart from attempts to find out if the law would fit several
other subject literatures such as Adenaike (1982}, aAulakh (1983),
. TR VTS e “ary, poe e f e kg o

Alabi 1984 more pragmatic investigations scught to lock into

cost-cffective ranking by Bradford's order wheore there may be
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a saving in cost 2nd effort. BArockes (1970) suggested a way
of ectimating the likely savings if a library changes over to
gettinc photocopies when the number of relevant papers, photocopy
charge/avecrage papcr, is less than the subcription and other
library cousts of cbtaining the pericdical. These cost-effective
and relevance inclinatons are significant berauvs of the present

economic constraints.

The choice of productivity method for this present study is
considercd in the light that the use will satisfactorily serve

the uscrs. The present collection will satisfy such a distribution,
The approach wculd provide a better coverage of useful journals

and more wicdely useful reswlt than the parochial use of user
judgement, The productivity list can be easily adopted for

local use,



CHAPTER THREE

3.0 DATA AND ANALYTICAL TECHNIQUE

3.1 Data

The data comprised 5139 articles abstracted in two maior abstrac-
ting journals namely the Tropical Diseases Bulletin (TDR) and
Tsetse and Trypanosomiasis Information Quarterly (TTIQ) . Two
thcousand five hundred and twenty-ocne (2521) articles covering
1900-~77 were analysed from TDB. These excluded 18 anonymous
papers. 'hile 2618 artiecles were analysed from TTIQ covering

1978-1985.

TDB started as an abstracting service for Sleeping Sickness

about 1909, and was then published as Sleeping Sickness Service

by the Sleeping Sickness Bureau. Originally 1t contained both

abstracts and bibliographies on trypancscmiasis.

The bibliogrzphy then was a complete list of references as it
was pessible to obtain from the earliest published papers to the
end of March, 1909. From then onwards a subjourned list took

up from the references and was published in subsequent bulletins

as 'Monthly List of References' (Bull NO. 7 pages 284-286). The

list continued till September 1912 (Vols. 1-4 of the Bulletin).
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Between 1912 and 1913, the monthly list was changed to a quarterly
list of references and grouped together at the end of the bulletin.
Apparcntly realising the duplication of efforts the guarterly
lists was stopped in 1913 and the service continued simply as an
abstracting one without an additicnal summary list at the end of
the volumes, The lists of references from 1909 to 1913 were
extracted to form the starting point for the analysis on African
trypancsomiasis. Subsequent volumes from 1914 were checked and
titles of abstracts were extracted and compiled into a bibliography
1900-1977. TTIQ started in 1978 and is being published as a
quartcrly abstracting service. Unlike TDB which publishes abstracts
on other tropical diseasesyit is devoted mainly to tsetse and

trypanosomiasis,

3.2 ANALYTICAL TECHNINUE: GENDRAL

The usuval counting method was empleyed in all the parts of the

study.
3.2.1 Growth and Productivity

The number of articles per year in African trypanosomiasis research
was detcrmined by counting the total articles published each

year in various journals from 1900 to 1985 inclusjive. Productivity
is measured by the number of articles published in the respective
journals based on the periocd under study. The pericdical litera-
ture was assessed by counting the total number of articles

published by each journal.
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In order to detcrmine whother or not the literature made any
rapid step forward the number of articles each year was cumulated.,
Each of thesc¢ figures was calculated as .a percent of the total

articlcse. The percentages were then plotted against time in vears.
3.2.2 Growth rates

Two methods were cemployed in determining the growth rates, i.e
average rate of increase or change im the data analysad.
For example if
A = figure for 1981
B = figure for 1982

the rate of change 1s given by

~B= A x 100
T %

So for annual growth rate, A for each ycar and B for the year
following are calculated. Froe this the rate per year for the

period is determined.

Another method is the GM,~Geometric mean-technigue for estimating
rate of change. GM is defined as follows. If there are three

number,1, 3, and 9, the average rate of change is given by

G = 3/ Tx 3 x9 =3/7] R T

";3 . ES

For n numbers therefore

GM = u}/“xi [~ xz - X3 aan-ue.‘il

Assume that the rate of production of papurs has increased 190
percent from the first year to the second and 20 percent from the

second to the third year as follows:
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1st year 100

2nd year 110 10% change (increase)

3rd year 132 20% change (increase)
The average rate of increase during the two years is found thus:
Since the scecond year is 110 percent of the first year and the
third year is 120 percent of the scgond, the

GM = VT1.10 X 1.20 = N 1.32 = 1.149

or the avecrage rate of change is 14.9%.

3.2.3 Exponential Growth

As was noted before, the number of publications in varic»s disci-
plines has been said to increase exponentially. Such pattern
implies that literature growths are characterised by variocus

doubling times.,

The expoicntial pattern for African trypanosomiasis literature
was determined by graphical method, plotting the sum of the

number of papers (Y-axis) against time (x-axis). The data was
further plotted on semilog coordinates. The doubling rate was

derived from these graphse.
3.2.4 Test of Exponential Growth

The basis of this test is the annual growth rates (observed and
expected) of the literature. If by the graphical method
exponential growth is established and its doubling pace determined

then the observed average growth rate (found by counting relevant
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portion cf TTIQ for a ehosen period - ‘here 1981-1985 should not
be significantly different from the theoretical growth rate

as estimated using the EAGr equaticn (P.8) i.e

g = i lcge (PTIPO)

H

It has been sald that this equation assumes an exponentlial growth,
(Cliver 1971),. PT and p, represent the number of published papers,
P each, at ycars ¢ and T which for this study are 1981 (year ©0)

and 1985 (yecar T) respectively. 3Sincc the value required is the
estimated or c¢xpected value, the Bradford-Zipf bibliograph for

the twe vyears were drawn in order to estimate the expected

number of papers in a coﬁplete search i.e the ¢cmplete search

total for ycars © (1981} and year T, (1985). Brookes' formula

for complete search total was used (p. &8s1) 1 equals 1 since T
) T 5

reprosents the total number of years which in this case equals
five (i.c 1981 - 1985}, The Bradford cumulative sum method was
used to calculate the number of articles because it ensures

cancelling cut of error that may result from manual scarch.

2 test for goodness of

The two valucs were then subjected to X
fit, This test was applied because it is a non-parametriec case
of one sample. The question to be answered is: Is the sample

data consistent with the theory? The x2 analyslis in this case

is said te measure the goodness of fit,.
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x2 is given by (lfc~fgi)1-”H
fe
where fo = observed freguency
fe = eXpected freguency

The £, in this case is the value bascd on the actual count from

TTIQy while f, is the figure derivcd for g by the EAGr formula.
Author Productivity
3.3 Lotka's law

The number of scientists and the corresponding number of

publicationg were counted as follows:

¢ the number of authors against which appeared
1, 23 3 eesceesnssescepublications. Each of the
alphabets wad analysed separately but treated
in aggregate in the final analysis. The expected
figures, bused cn Lotkats original model were
alsc computed. Both figures were then subjected
to chi-squarcd test. The generalised form of the

law was alse tested based on K-8 statistic &

.At 0.01 level of significance, K-S statistic value is given by
1,63 XV

| where 1 = Noo of authors
if the maxirum differcnce, D, between the estimated énd observed
values of the productivity (author's) 1s less than the K=3

statistic then the difference between the two is not significant.
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But if it is the contrary, then the difference is significant and
hence the obscrved data does not fit the Pfdificd form of the lawe.
The maximum difference, D, is given by
D= Hax}F(X) - sn(x)i
Sﬁx) = Summation of fractions, X, of authors, n,
contributing 1, 2, 3 ceeseseccessses papers bascd
on observed data
F{X) = summaticn of fracticn, X, of authors contribu-
Eing 1, 25 3 eccesvscenecsses pPapers based on

expected data.

3.4 Components of the literature

Each of the major disciplines used for African trypanosomiasis
rescarch and in which secientists produced publications was
discerned. The number of publications produced in each field

for each year was counted.

The rclative changes in the number of publicatiens or articles in
each of the categeries was examined for the last two decades i.e
1966 -~ 1985 a period which portrays the prevalling or what can be

regarded as current relative figures.
3.5 Research eollaboration

All the scientists counted by byeline of prinrinal -wtrorship
were determined. Scicontists who appesr as single authors and

never collaborated with cthers were identified and counted.



Others who appear as co-authors were determined according to the
different levels of multiple authorship thus:
desssasesvensvsecd = authDrShip

3 - authorship

=S
1

authorship

& 8

n - authorship
Weightad average index number was caleulated to determine the

extent or degree of collaboration (see P.13)

3.6 Selecting Periodicals

The abstracting journals which contain articles on the subject

were analysed according to the number of articles published in

each journal and the journals were then arranged in a decreasing

aorder of magnitude. The journals in decreasing order wcere then
zoned into groups determined by almost or the same number

of articles,

Bradford first used this method in studying the literatures

of Applicd Geophysics and lubrication and he established that for
any given set of subjeect literature, there is a core or ‘'nucleus!
of journals more particularly devoted to the subject and
additional grcups containing the same number of articles as the
nucleus, He deduced that the number of periodicals in the

nucleus and the succeeding groups is in the ratic 1: n ¢ B e
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with a constant multiplying factor depcnds on the total number

of zcuines or arouvrs identificd in the sct of literature.

while Bradford*s divisiin was deone arbitrarily, based on
approxiuately cgual nuinber ¢© articles in the zones, cther
workcrs (Coffuan ~:a Morras,(1970" attumnted tc previde a basis

for such divisions.

Arguing against tho arbitrary divisions by Bradford, Goffman and
Warrcn (1969) prorcsed as followss For a collecticon of journals
where j, the numb.r of relevant papers in the most productive
journals is greater than Z/2 (2 being the total number of articles
having onc article each), the minimal nucleus would contain one

journal,

The swallest number of articles which can possibly effect a
maximum division A/M in a collection of jeurnals is obtained
analytically frem the knowledge of its journal distribution and
its production constant as fcllows:-

AM = Jn= g X 2/2 ensnensoseanees
where g is given by the number cf articles per author.
Using this mcthod the total zones in the scet of trypanosomiasis

literature were determined,

Brookes graphical method was used to determine the core journals.

Although Bradford himself prescnted a graphical formulation of
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his law, it was not until 196S that Brookes expressed the law

mathematically. This was done in two partsi-

"R (n) = anP (1% NS
= Nlog n/s (c2n2 N : : .
3.6.1 B Bradford-zZipf biblioqraph.

The values of R{n} were plotted against (the logs. of) the wvalues
of n to produce the Bradford-zipf distributicn curve. The valuws
of N, €y Ry (n),R(nJ, and a were derived from the bibliograph.
M= cxpected number of journsals in a complete literature searcha
R{N} = total sum of expectcd number of first N journals.
n = tctal relevant papers obscrved.

R(n) = sum of total relevant papers in the first n journals

a = number of articles produced by the most productive journal
€ = Core journals (reference point of deviation frcm linear curve
as cobserved in the biliograph).
5 = Value of slope of curvea
!
3.7 Bibliographic Scatter

The values of the cumulative percentage of all papérs.gcfe

plotted against the cumulative number of titles of journals in
rank order (T) ln crder %o determine the distribution of articles
in journals.

3.7.1 E ' Scattering Co-efficient

¢ole (in Lawani (1972) propcsed that the slope of the graph of thg

cumulative fraction of references against the logarithm of the
| .

N ' .
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cumulative fraction of titles is the measure of the extent of
scatters The numerical value is termed Reference Scattering
coc—efficienty, The co-efficlent for African trypanosomiasis

literature was calculated from the elepe of the graphe.
3.8 piffect of Par-Back-In=Time (FABIT) analysis

Specifically the study wants to ascertain whether there is
FABLIT effect on
(1) the ranks of journals such that those journals which
could have been high ranking and core (or representa-
tive) in NOFABIT (Not Far-Back-in-Time) list were

significantly displaced from their positions.

The productivity of the journals was computed for the peried
covering 1900 -~ 1985 inclusive. This is the FABIT list. Another
one -~ the NOFABIT list covering 1965 - 1985 was separated from
the former. The journals for cach period were then ranked in
decreasing order of productivity. Compariscns were made based

on the number of common titles, €, i.e the fraction of the

numbcr cof titles in common in the first n rank. Also Spearman's

co~cfficient of correlation was computed using r = 1 = 6 2 d2.

( 2-1)

n

to test the cxtent of correlation that exists.

The Bradford-Zipf bibliograph for each period was also drawn and the
core journals determined in order to establish if there was any

significant changes as a result of FABIT analysis,




- 56 -

CHAPTER FOUR

BACKGROUND INFORMATION ON INPECTIOUS DISEASES

4.0 o INTRODUCTION

It is not proposed here to give a detailed treatise of this group

of diseases. Only outline of the pertinent diseases is given.

The team infectious denotez disecasas that are communlicable and caused

by Infective agents. These agents are usually living pathogenous organisms.

4.1 GENERAL OUTLINE

Weinman and Ristic (196B)  gutlined the diseases of.ﬁajor importance
to man as follows:—
1. Bartonellosis»
2. Malaria.
3. Human Trypanosomiasis.
(a) African Frypanosomiasisa
{(b) American Trypanosomiasis,

4.  Relapsing Pever.
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Diseasces of Importance to Domestic and Common/Laboratory Animals

1.
Za
3.

e

Se

Others
1.
2.
3.

4.

4.2

Babesiosise.

Theileriasise

animal Yrypanosomiasis {(referred to as NaGana).

Haemobartenclosis, Eperthrozoonosis Grahamellosis and

Ehrlichiosis.

Anaydasmosis .,

arei-

Leprosye

Leishmani asis.

Schistosomiasis.

Fillariasis,
a. Bancroftian and Brugian "llarlasis.
be Onr hocergiasis.
Ce Leoiasis.
d, Giineaworm Infection.

FEATURES

Infectious diseases have peculiar fsatures that have important

implications for Information Services.

All are transmitted by arthropod vectors. In majority of the

arthropod-borne diseases such as malari- *—onosomlasis and leishe

maniasis, we have the vector phase and thec host-phase.



Varicd scientific disciplines are involved in the research effort
to control the diseases. For example flg A shows a diagramatic repre-
sentation of the route of scientific research directed to the control
of African trypanosonizsis. Consaquently sciontists of varied background
are involved in stulying and controlling thoe diseases. DEfforts of
Protozoologists, Microbiologists, Biophysicists, Biochemists, Entomo-

logists, Immunologists, molecular geneticists etc. are involved, all

using modern research tools for the analysis of hiltherto unsolved

problems,

All these fealures contribute to the commundcation problems and the
generation of documents, The biomedical discipline is more complex than
other subfields and the exploitation of the literature pfesents more

formidable problen than other subficlds of medicine.

4.4.1 Historical Back¢round

Various accounts have pointed to the fact that African trypahoso-
miasis have existed long ago in the continent. It prevails throughout
36 countries i1 tropical Africas.

The hlstory of the disease has been said to have an ehormoug force

on human development throughout an extensive area over a long period of

time. Morris (1960) reported that the disease has been present

in West Africa for over 600 years and he traced the spread of a geries
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of epldemics from wWest to East across Uganda, each following a big

population movement.

Quoting Scott and other authors, Duggan said the earliest
known human case concerns a sultan of the Westem Sudan who died in
1373 -~ 1374 after two years of "slecping sickness", a disease that
frequently befalls the inhabitants of these countries.

Tsetse fly, of the genus Blossina responsible for the trans-
mission of the parasite was discovered in 1830 by Wieldeman. It was

not until 1895 that Bruce working in Zululand was able to relate
trypanosomes, the causative parasite, to tsetse flies. He showed

that nagana, an anciently known fly-conveyed cattle diseases of Africa,
would be transmitted by Glossina and was caused by a trypanosome
latter named T. brucei (Weinman P. 102).

Duggan (1962) gave a historical account of the early observatiocns
in West Africa and surveyed the sleeping sickness situation in
Northern Nigeria from the earliest times up to 15962, The basic
sltuation was that of primordial endewic zone of classified Gambian
sleeping sickness along the valleys of the Niger and Benue rivers,

A more diffuse primordial zone exists along certain river draining
into Lake Chad where the diseases was most acutc. Then thore was an
extension of the diseases from the Niger-Benue endemic zone along
the communication system which followed the direction of the Kaduna

river,

In the review given by Dr. Charles Wilcocks (1963) the

former director, Bureau of Hygiene and Tropical Medicine, London,



he drew from the account of the distribution of trypanosomiasis in

man and animals throughout Africa given by Vaucel et al.  Tsetse
fiiae were reported to cover more than B million sq. kilo of the
continent (see map 1) and there are 23 species and 13 subspecies
each with its own preference for habitat and for animals on which
it feeds, The authors note, according to Wilcocks, that human

trypanosomiasis extends from the Sahara South wards to latitude

S

2095 and that animal trypanosomiasis is even more wide-spread.
Thay gave a country by country review of the situation dealing with
the countries of Western and Central Africa and then with those

of Eastern Africa, The survey was brought up to 1961,

4.5 Nature of the Discase and importance in Nigeria

It can be seen already that the diseases are caused by a group
of protozoon parasites called trypanosomes and that there are two
types viz, human and animal, The human trypanosomiasis in West and
Central Africa is more chronic type and attributed to T. gambiense

and the East African type attributed to Trypanosoma rhodesiense.

The mammalian trypanosomes that are confined to Africa are the
tsetse borme species,

Other trypanosomes effecting domestic animals, T, vivax, I.
congolense, T. Simiae T. brucei and T. suie are all preva-

lent in the tropical zone of Africa.
African trypanosomiases affect both man (Sleeping sickness)

and animals (nagana of samore in Nigeria),



- §2 =

DISTRIBUTION OF HUMAN TRYPANOSOMIASIS IN AFRICA

20N 20PN
Ua - I_OO
20.- S_ —2005

m DUE 10 T.gumbiense M oue 10 T. rhodesiense

!jeE I. W HO |,r‘r-fi,jr‘1'._ L'E Yol. 17 “:)]i,_]t:i,.1jt;3




They are called 'African' ......-esbecause the diseases are carrled
by tsetse~fly, an insect confined to .dfrica., 'The diseases have both
socio~economic and socio-cultural conseguencies., Vast areas ﬁf

Nigeria which are good for livestock and crop farming cannot be used

because of the presence of tsetse and hence trypanosomiases. These

areas add up to about fourfifths of the to:al land area of the

country (see map 2 drawn By Dre Je.Ae Onyiah, N.I.TiR.)e.

Nigeria incurs extensive cconomic losses due to the disease in
areas of the country where livestock and trypanosomiasis exist
together. Thesz losses arise from, among others, death, retarded

growth, wkight loss, abortion and cost of control. Death rate has

been reported *to vary between 2.8 and 10.0% among cattle treated
for trypanosomiasis in Nigeria while in certain situations about
50% of untreated animals have died. For pig trypanosomiasis death

rate of 100% is very common. Researchers have made an estimated loss

b

of about W13% million annually duc to trypanosomiasis (Magaji,  19287)

-

5

"If tsetse fly can be controlled or eradicated" has beun a

common rider in articles and reports on livestock development
projects in Nigeria { Ilemobade, p. 27}, this is a pbig ‘'Irt
indeed. Tsetse and trypancsomiasis have been a major hindrance to
settling the nomadic graziers = Fulunis and ianuris. Livestock
specialists rcannot therefore introduce improvement measures. The
Inter-national Livestock Centre for Africa (ILCA)} in Addis-ababa hawve

suggested that pastoralists can use a larger proportion of the best
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watered and most fertile land in Nigeria with practically no development

inputs, if trypanosomiases risk is removed.

Zebu cattle cannot be raised in the Southern States of the country,
e.g Ondo State, even in the presence of fodder and ?lmost year-round
water, Only the trypanotolerant dwarf breed, = Muturu and N'Dama are
found in these areas. Thils is due to trypanosomiasis more than any

other factor.

4.6 RESEARCH AND DOCUMENTATION

It did not take long for the world at large to realise the importance

of trypanosomiasis and hence research and documentation was organised

early enoughe

Before the 19th century and for sometimes thereafter most of the
documents were reports of exploratory work, reports of commissions and
committees, report of series of surveys carried out by the Governments
of the various colonial territories etc. The geographical distribution
of the disease extend to the French, Portuguese, British West Afriea,
the Cameroons, British East Africa, South Africa, Rhodesia, French
Equitorial Africa and the Congo.

The basis for research or sclentific study was established in the
19th century when the vector, Glossina, was discovored in 1830,
Trypanosoma the causative parasite was seen in 1843 and the relationship
of the parasite to the disease was shown by Evans in 1880, Bruce related
Trypanosomes to tsetse in 1895, Thus the road was set for research

designed to give necessary intensive knowledge of tsetse~fly which will



allow for control and also substantive knowledge of the diseases
and the organisms which cause them.

In June 1907, a first International Conference on Trypanosomiasis
(sleeping sickness) was held in London, Another mecting was held
again in 1908, These meetings gave birth to the Bureau of HYGIENE
and TROPICAL DISEASE. The Inter-national Conferences wcre to concert
measures for the control of that disease which was reported to have
been spreading rapidly in tropical Africa. The bureau was to extract
and circulate all new literature on sleeping sickness.

The bureau began its work in 1908 in a small apartment of the
Royal Society of London under the directorship of Dr. A. G. Bagshawe,

then of the Ugandan Medical serviees, Between 1908 and 1912, the

first four years of existence the bureau issued four volumes (with 49

numbers) of SLEEPING SICKNESS BULLETIN and other popular pamphlets

on the means of prevention of slecping sickness and also issued a
bibliography of the literature of trypanosomiasis.

In 1911 another bulletin-THE KALA AZAR BULLETIN was started by
the bureau, The tm-bulletins were combined and published as the

TROPICAL DISEASES BULLETIN. The first issue appeared in 1912,

It became clear that the work of the bureau could be extended
to include all tropical diseases generally, In later issues

malaria, relapsing fever, helminthiasis, filariasis including

onchocerciasis were added etc. It contains abstracts of the most

recent rescarchers on every tropical disease in every country.

-
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Today this bqlletin is tﬁc most authentic and comprehensivé
vsecond knowledge™ base for all tropleal disease, since TTIQ is

relatively new,.

The need for basic and applied rescarch on the”diseases in
Africa was récognised early cnough and by the 19305 special
sarvices for resecarch and field control came into existencge through-
.iout Africa, Work on trypanosomiasls was established in West, East,

and Central Africa. Tsetse research and reclamation schemes were

organised mostly under the agricultural and veterinary division of

the Mindistries of Agriculture.

Research was put into full-scale activity with the establish-
ment of two basic research Institutest The Nigerian Institute for

Trypanosomiasls Research (N,I.T.R.) (formerly West African Institute
for Trypanosomiasis Rescarch (WoA.I.T.ll.) was cestablished about

1947. Its work was to elucidate on the problems in Nigeria and
other British West african countries (N.I,T.R. is now mainly res—
ponsible for the problems of gambian trypanosomiasgis as manifeeted
in Migeria).

By the ond of 1948 resgareh and tsetse reclamation schemes
in East Africa werce re-organised and were taken over by the East

African Trypanosomlasis Research organigation (EATREQ).
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4.6,2 Research Loglstics

Relatively reeent, in the 1970s, effort to apply soclo-gconomic
research teehniques into the work of trypanosomiasis and other tropical
diseases was started by the World Health Organization. The objective
was mainly the application of soclal science and economics methods to
understanding the role played by social and economic factors in
discase transmission and econtrol. Projects considered in this area
inelude research into behaviour, attitude, knowledqge, perception,
economic conditions, and cost-effeetiveness of control measures. Thoy
also include management strategies for disease controls, evaluation

of the involvement of individuals and ecommunities in control programmes,
socioweconomic incentives to ensure continued use of control measures
etc. This is an example of an inter-disciplinary appreoach and typifi~ec
how a new disciplinary research programme can be initia+-~

There is a clear indication of linkage, n~' _.iy between medical

and social science disciplines, but also between research and operational
institutions. One linkage factor is the intra-subject system of
research. Here methods previously used in one field are invoked

to control another. For example, knowledge of the use of Insect Growth
Regulations (IGRs) in the Control of mosquitoes and malaria was drawn

upon the control of tsetse and trypanosomiasis. IGRs are a group of

growth of hormones which controls the reproductive system and growth in

insects.
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The tachnigue has been used predeminantly in the research to control

other insects e.g Musca domestica, Drosophila Melanogaster

Manduca scxta, mosquitoes ete, In early mid-70s the

method was introduced for Glossina control. Such injectlon from
other subject areas affects not only search access and mechanisms,
but also search coverage and the overall control of the Lite;ature
lbf partiéular research field by the information scientists ofv
Librarians,

Knowledge on African trypanosomiasis has been disseminated via
various msthods and in particular through published works. From
the time of the incoption of research its literature has gradually
built up into a considerable volume and, no deubt among the tropilceal
discases, the literaturc is probably second only to the literature

on mosqultoes and malaria In volume and its contributior o “iemedicad

scicnce.
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5.0 : RESULTS AND DISCUSSIONS

5.1 Productivity and Growth Charateristics

The results of the counts of papers are presented ﬁuméficéiiy.in
Table 1, and graphically in Figs. 1 and 2. Table 1(A) shows

the annual growth of all the papers from 1900 - 1985 while
Table 1{B) shows the quingquennial growth. In Fig. 1, the
gquinguennial rate of change is shown whlle Fig. 2 depicts the

euppulative growth (by percent). S P

i

It can be seen that for many years, at 19ust'ﬁpslo 1950 the state
of airicap Lrypanosomiasis ]itcratu;elwas not stable. It was
characterised by fluctuating and undulating growth pattern

(Figs 1)« The average number of papers per year rise and fall

as shown by five year periods {(Table 1).

Alsc the quinque;ﬁial and decenniél Rate of Grovth (ROG) increasgq__
and decrcased respectively as shown in Table 2. However the
overall rate shows an increase. The quinguennial average rate of
increase was about 103% (102.82) while the decernnial average

rate of jncrease was about 73%(72.80). This shows that the
growth is not linear. It indicates alsc a slowing down of

productivity from the five year rate. By this inference, the



- 7% -

Takble 1{A}

rfrican trypanosomiasis research

Yearly growth of Periledical literature

Year [fos. of Year No. of Year No. of Year No. of
articles articlces articles articles

1500 0 1922 2 1944 27 1966 54
1901 0 1923 3 1945 20 1967 56
1902 2 1924 9 1946 41 1968 75
1903 3 1925 5 1947 61 1969 92
1904 5 1926 4 1948 44 1970 72
1905 6 1927 ) 1949 70 1971 58
1906 7 1928 3 19350 57 1972 50
1907 1 1929 5 19571 28 1973 17
1908 7 1930 14 1952 45 1974 12
1909 29 1931 12 1953 61 1675 14
1910 a7 1932 9 1954 87 1976 19
19211 76 1933 9 1955 a2 1977 32
1912 69 1934 21 1956 68 1978 219
1913 a7 1935 15 1957 74 1979 450
1914 & 1936 14 1958 65 1520 210
1215 4 1937 81 1658 71 1481 Z€2
1916 16 1938 62 1960 18 1982 4086
1917 11 1939 14 1961 79 1983 399
1918 4 1940 33 1962 30 1984 349
1919 1 1941 21 1963 51 1985 323
1920 5 1942 17 1964 35

1921 1 1943 13 1965 37
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1901
1506
1911
1916
1921
1926
1931
1936
1941
1946
1951
1956
1961
1966
1971
1976

1981

Table 1(B)} Quinguennial growth of articles.

-T2 -

NO. OF CUYULATIVE PERCENT AVERAGE
ARTICLES NO. OF ARTICLES CU’ULATION  ARTICLES
PER YEA®

1905 16 16 0.311 3.2
1910 131 147 2.860 2642
1915 202 349 6.791 40.4
1920 37 386 7.511 7.4
1925 20 4086 7.900 4.0
1930 32 438 8.523 6.4
1935 67 505 9.827 13.4
1940 204 709 13.796 40,6
1945 98 807 15.703 .
1950 273 1080 B 54.6
1955 263 1343 26.133 52.6
1960 397 1740 33.859 79.4
1965 232 1972 38.373 16.6
1970 349 2321 45.164 69 .8
1975 151 2472 48.103 26.2
1980 930 3402 66200 186.00
1985 1737 5139 100.000 347.40
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FIG. 2. AFRICAN TRYPANOSOMIASIS LITERATURE
CUMULATIVE GROWTH
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Table 2

African Trypancsomiasis literature, 1200 - 1985

Rate of Growth (ROG)

quinguennial

Growth

{Nc. Of Papers)

00=-05

81-85 1737+

16

131
202
37
2C
32
67
204
o8B
273
263
387
232
349
151
@30

guinquennial ROG(%)

+ 718.75 (increase)
+ %4419 (increase)
- R1.68 {decrease)
~ 15,95 {decrease)
+ 62.00C {increase)
+ 103.38 (increase)
+ 2uh.48 {increase)
~ 51.96 (cecrzase)
+ 173.57 {(increase)
- 3.66 (decrease)
+ 50.95 {increase)
~ 41,56 {decrease)
+ 50,43 {increease)
- 56.73 {decrease)
+ 515489 {increase)
+ 86.77 {(increase)

Quingquennial average
increese rate = 102.82%

Decennial Decennial Decennial Decennial
growth ROG{%) cumulative Cumulative
Growth ROG(%)
147 - 147 -
239 +62.%8(incrcase) . 386 162.58
52 ~78.06(decrease) 438 13.47
271 +421.14({increase) yael-] 61,87
3T + 36,90{increase} 1080 52.23
660 + TT7.90increase] 1740 1.11
581 - 11.97{decrease? 2321 33,39
1081 + B6.00¢increase) 3402 46,57
1737 + 60.,68{increase) 513g» 51.06

Decennial average
cumulative inc-
rease rate = 48.23%

pecennial average
increase rate

- - - Lo . m



cumulative growth or increase rate should be relatively slower.

As Table 2 shows, the average cumulative growth rate or increase
was about 48%(48.23%). Fig. 1 revealed that there was virtually
no published work at the beginning of the century. The first

five years (1900-1805) recorded an average of 3,2 papers per year,
There was an ‘epidemic' surge between 1900 = 1915 but the
situation detericrated again until 1945. The surge must have
resulted from the blological discoveries which perhaps prompied

more active research than was done befcre thene

The vector of the parasite, Glossina, was discovered in 1830

(Wwieldeman). Trypanosoma, the causative parasite was identified

in 1843, 1In 1880 Evans showed the relationship of the parasite
to the Adisecse. It was not until 1895 that Bruee, working in
Zululand, was able to relate trypanosomes to Glossina i.e (tsetse
fly)e Hc showed that 'nagana‘', an anciently known fly-conveyed
cattle disease of Africa was transmitted by Glossina. The
parasite T. brucei was named after him, These diseoveries must
have stimulated intensive research during the period. However
the decline which set in latter was probably as a result of
socio~political problems which possibly started with the world

WArSe
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Since then comparatively increasing growth has heen recorded except
for the period 1971 - 1975, as from 1978 the growth factor has becn
dramatic, The 'epidemicst during the terminal decade of the

period of study shows a very high incidence of 'infectivet
publicationse Compared to the first five years, the increase

factor for 1976 - 1980 is more than 58 while the next(1981 - 1985)
recorded a growth factor of meore than 108. These findings

seem tc indicate that african trypancsomiasis research 1s still

an active field which has not yet peaked and declined in

interest inspite of the earlier fluctuatlons in publication

outpute.

From the figures, it is clear that the literature is not in a
saturated state, implying that the growth is not logistlc
{Seshaped curvel). The characteristic of the loglstic curve 15
that, once it got started, the rate of growth is very high during
the early stages and then gradvally decline or reach a saturation
level as is common to biological growth which rises and tapers
(Price 1963). Such a pattern should, perhaps, be expected

from basic research programmes as the research problems gradually
get solved. It seemg a prerequisite for such legistic curves

is an initial exponential growth with data showing the behaviour
of a geometric sequence which Price has rightly pointed. This
brings us to the exponential pattern in African trypancosomiasis

literaturce
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Sele2 Exponiential Growth

This growth behaviour implies that the literature is characteri-
sed by doubling after certain period of time., One way to
express this, according to Price, is to compute the doubling

times.

This was done based cn the average decennial increcase rate
found to be 72.8% (Table 2) i.e on the order of magnitude of ten

yecars as shown in Table 3.
Table 3

Doubling rate of African

trypanosomiasis literature, 1900-1985

Decade No. of articles Expected based on
found average decennial
growth rate of 72,80%

Base 1900-1910 147
1920 386 254
1930 438 439
1940 709 759
1950 1080 1305
1960 1740 2255

It can be seen that the doubling time, calculated from the
productivity of the first decade should be between 50-60
years, knowing that from 102 (100) to 103 (1000) as seen in

Table 3 should be about 50 years. A graphical method was
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employed to determine the exponential rate. The data was first
plotted on ordinary plot (Fig.3). This figure depiets the
exponentially upturned curve. Flg. 5(A) shows the same data on
semilog coordinates, The doubling time as shown by these curves
1s about 53 year doubling on a ten~fold (i.e order of magnitude
increase). Though Fig.3 Indicated an initial faster average

of about 9.8 year doubling, it is assumed that this is not a
characteristic of the literature as infact revealed from the
computation in Table 3., Fig 8§ seems to confirm thie exponential
growth rate, TIf figures 1 and 3 are related, a parallel can be
drawnes The yearly epidemic created the setting for the first
doubling time. After this, though there was a decline in the
average output, the articles gradually increased in number,

a setting which explained the longer or extended 53 = year
doubling. It could be implied that the high incldence or
another epidemic set in from the early 80s with an average
347.,4 articles {(Table 1A). The term ‘epidemic¢' as used denctes
high level of productivity capable, presumably, of infecting

larger number of researchers in the field.

To further confirm the authenticity of this exponential growth
finding the annual growth rate observed from the literature
was compared tc the expected or theoretical growth rate by
testing for goodness of fit using the chi-squared (x2) test.

The average annual growth rate based on the last five years



FIG. 3. AFRICAN TRYPANOSOMIASIS  LITERATURE
EXPONENTIAL GROWTH

10
|

10°+

scale )} order of magnitude

articles [exponential

of

No.

0 T

T 1 | H | ! ! i |
1900 1910 1920 1930 1940 Amm@ 1960 1970 1980 1990 2000







