
INFORMETRICS 89/90 
L. Egghe and R Rousaeau (Editors) 
0 Elsevier Science Publishers B.V.. 1990 

A CITATION ANALYSIS OF CLINICAL TRIALS; ARE DEFINITIVE STUDIES LESS 
CITED THAN OTHERS? 

B lma  C. PERITZ 

Graduate School o f  L ib ra ry  and Archive Studies 
Hebrew University, Jerusalem 91904, P.O. Box 503, I s rae l  

Abstract 

A c i t a t i o n  analysis of 316 c l i n i c a l  t r i a l s  published i n  1979 and 
1980 i n  two major medical journals : New England Journal of 
Medicine and Lancet a r r i ves  a t  an apparently paradoxical f ind ing. :  
large t r i a l s ,  car r ied  out  according t o  modern designs invo lv ing  
randomized and double-bl ind a l l oca t i on  procedures, tend t o  be less 
c i t ed  than other, less r igorous studies. The explanation put  fomard 
i n  t h i s  paper revolves around the idea t h a t  heu r i s t i c  value i s  an 
important determinant of citedness. Since studies designed t o  y i e l d  
f i n a l  conclusions are l i k e l y  t o  be preceded by smaller and more 
ten ta t i ve  t r i a l s ,  new ideas, concepts and approaches are more l i k e l y  
t o  o r i g i na te  i n  the l a t t e r  ra ther  than i n  the former. 

1. INTRODUCTION 

Although c i t a t i o n  analys is  has produced many i n te res t i ng  and p r a c t i c a l l y  useful 
resul ts ,  the basic reason why ce r t a i n  papers are h igh ly  c i t e d  wh i le  others are 
not  i s  s t i l l  somewhat elusive. Possibly, one f ac to r  con t r ibu t ing  t o  the 
c i t a t i o n  st rength o f  a s c i e n t i f i c  paper might be i t s  heu r i s t i c  value, t h a t  i s ,  
i t s  a b i l i t y  t o  generate new concepts, ideas and hypotheses. I f  such were the 
case then papers which propose a new approach t o  a problem, even i f  based on 
evidence t h a t  i s  sketchy o r  prel iminary, might be more c i t e d  than a large and 
r igorous study which says the  " f i na l  word" on some spec i f i c  question. Perhaps 
c i t a t i o n  analysis i t s e l f  might be used i n  order t o  f ind out  t o  what extent such 
a hypothesis f i t s  the facts.  The t e s t i n g  ground chosen here i s  the area of 
c l i n i c a l  t r i a l s .  

As shown i n  the important study by Fletcher  and Fletcher [ll, c l i n i c a l  t r i a l s  
are a growing f i e l d  w i t h i n  the wider d i s c i p l i n e  of c l i n i c a l  research. Simply 
put, a c l i n i c a l  t r i a l  i s  the evaluat ion of the e f f e c t  o f  some therapeut ic  o r  
preventive measure, o r  of sane other  type o f  in tervent ion,  on the  outcome of 
a disease i n  humans. As pointed out  by Schwartz, Flamant and Lel louch E l ,  
c l i n i c a l  t r i a l s  proceed through several stages, from the  f i r s t  t en ta t i ve  use 
i n  hunans a f t e r  the completion o f  animal experiments, through the systematic 
comparison o f  the treatment i n  question w i t h  i t s  a l ternat ives,  t o  the 
assessment o f  possible side-effects. The main issue involved i n  the design of 
a c l i n i c a l  t r i a l  are those o f  e th i ca l  acceptab i l i t y  and of comparabi l i ty. I n  
order t o  ensure comparabi l i ty  three aspects are o f  paramount importance : 
a) the adequate select ion o f  a con t ro l  group ( i n  some instance the pa t i en t ' s  
pre-treatment s t a te  may serve as a contro l  t o  i t s  post-treatment s ta te ) ;  
b )  the  random (and hence unbiased) a l l oca t i on  o f  pa t ien ts  t o  treatment and 
cont ro l  groups, and c )  ( i f  possible and e t h i c a l l y  j u s t i f i a b l e )  the avoidance 
of a l l  d i s t o r t i o n  brought about by the  pa t i en t ' s  and c l i n i c i an ' s  knowledge o f  
the  treatment administered, by means of the so-cal led double-bl ind design. I n  
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addi t ion,  chance e r ro r  i n  the outcomes can be kept low by increasing as fa r  as 
possible the number o f  cases pa r t i c i pa t i ng  i n  the t r i a l .  

I t  appears, therefore, t h a t  studies t ha t  are large, adequately contro l led,  
randomized and double-bl ind are best sui ted t o  strenghten our knowledge o f  
the therapeutic measure under invest igat ion.  On the other  hand, as pointed 
out i n  the  previous paragraph, such studies are l i k e l y  t o  be preceded by 
several smaller, more t en ta t i ve  studies. I f  heu r i s t i c  value i s  the main 
determinant o f  "ci tedness" then the  l a t t e r  type of study i s  more l i k e l y  t o  
be c i t e d  by researchers; i f, on the  other hand, the importance o f  i t s  
con t r ibu t ion  t o  knowledge o r  the  thoroughness o f  i t s  research procedures were 
more decis ive then one would expect the  former k ind  o f  study t o  be c i t e d  more 
often. This argument leads us, therefore, t o  the fol lowing, apparently 
paradoxical hypothesis f o r  t h i s  paper : the more d e f i n i t i v e  a t r i a l  the  less 
c i t e d  i t  i s  l i k e l y  t o  be. Operat ional ly  t h i s  hypothesis t ranslates t o  the 
statement : large, randomized and double-bl ind c l i n i c a l  t r i a l s  tend t o  be 
c i t e d  less f requent ly  than t r i a l s  having ne i ther  of these charac te r is t i cs .  

2. METHOD 

The present study includes a l l  c l i n i c a l  t r i a l s  - according t o  the  d e f i n i t i o n  
proposed i n  the previous sect ion - t h a t  were published i n  the New EngZand 
J o m a t  of Medicine o r  i n  Lancet i n  the  years 1979-1980. These two publ icat ions,  
the  f i r s t  Pmerican and the second B r i t i sh ,  are both h igh ly  prest ig ious and much 
c i t e d  weekly journals. Excluded from the study populat ion were papers on 
c l i n i c a l  t r i a l s  ( t h e i r  philosophy, ethics, s t a t i s t i c a l  models, etc . )  which do 
not inc lude any empir ica l  data on c l i n i c a l  t r i a l s  o r  do so only by way of 
i l l u s t r a t i o n .  Further exclusions were : ed i t o r i a l s ,  l e t t e r s  t o  the  ed i t o r  
(although i n  the l a t t e r  category there were a few simple c l i n i c a l  t r i a l s  - 
mainly i n  Lancet) and l i t e r a t u r e  reviews. On the  other hand, secondary analyses 
of a given c l i n i c a l  t r i a l  were included i n  the study. 

The fo l lowing var iables were ascertained f o r  each paper : 

1. The main dependent var iab le  was the number o f  times c i ted.  This was 
re t r ieved on- l ine from Science Citation Index, f o r  each year from the 
pub l i ca t ion  o f  the paper u n t i l  the end o f  1987. Average nmbers of c i t a t i ons  
per year were then obtained, d i v i d i n g  by 9 f o r  papers published i n  1979 and 
by 8 f o r  those appearing i n  1980. As a by-product, the year i n  which most 
c i t a t i o n s  occured, the  so-cal led peak year, was a lso obtained. ( I f  the  
c i t a t i o n s  t o  a given paper a t t a i n  t h e i r  peak year more than once, only 
the  l a t e s t  peak year i s  taken i n t o  account). 

2. The fo l low ing  independent var iables were considered : 
a) whether the  study was con t ro l led  o r  not; 
b) i f  cont ro l led ,  whether some random a l l oca t i on  was car r ied  out; 
C )  whether the assignment t o  cases and contro ls  was double-blind, b l i n d  

(i.e. on ly  w i t h  the  pa t i en t  ignor ing  which group he was assigned t o )  
o r  non-blind; 

C )  the nunber o f  cases involved i n  the t r i a l  was a lso taken as a study 
variable. 

Several ru les  and decisions were necessary i n  order t o  c lass i fy  the t r i a l s  as 
accurately as possib le i n t o  the  above categories. 

1) The group of con t ro l led  t r i a l s  wi thout  randomization was taken t o  include 
' se l f -con t ro l led"  t r i a l s ,  i.e. designs i n  which the  f i n a l  s tatus of each 
pa t ien t  was compared t o  h i s  status before the administ rat ion o f  treatment. 
No attempt was made t o  assess the  s u i t a b i l i t y  o f  t h i s  ( o r  any other)  design 
t o  the t r i a l  i n  question. Included i n  t M s  group were a lso the so-cal led 
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crossover designs, provided there was no random al locat ion.  

2) Uncontrolled t r i a l s  were those i n  which no con t ro l  group was chosen. Some- 
times i t  was d i f f i c u l t  t o  decide whether a given study was uncontrol led o r  
sel f -contro l led;  indeed i n  most uncontrol led studies some e f f o r t  was made 
t o  study the change i n  the pa t ien ts '  status from some e a r l i e r  stage t o  a 
l a t e r  one. We considered a t r i a l  t o  be se l f -con t ro l  led, ra ther  than 
uncontrolled, if the onset o f  treatment d i d  not  precede the ascertainment 
of the baselines data i n  each pa t i en t  and if change i n  the  pa t i en t ' s  status 
could not  be due t o  non-random causes other than the  treatment i t s e l f .  Since 
i n  several cases there could be some doubt about the  l a t t e r  qua l i f i ca t i on ,  
uncontrol led and cont ro l led  non-randomized t r i a l s  were pooled for the f i n a l  
analysis. 

The s ize o f  the  c l i n i c a l  t r i a l  var ies from h a l f  a dozen cases t o  several 
thousands. I n  order t o  get some idea o f  the  s ize o f  the  t r i a l s  these are 
c l a s s i f i e d  i n t o  the fo l low ing  groups : 

a) small - up t o  11 cases 
b)  mediun - 12 t o  49 cases 
C )  larae - 50 t o  199 cases -. .. .. .~~ ~~~~~ 

d) mas; - 200 o r  more cases. 
Typical ly ,  only  the nunber o f  cases - not  t h a t  o f  the contro ls  - was counted. 
The few instances i n  which two treatments, ra ther  than a treatment and a 
contro l  were compared, made no difference t o  the  above c lass i f i ca t ion .  
Whenever three o r  more treatment groups are given they were a l l  counted 
as cases - again w i t h  l i t t l e  e f f e c t  on the c l ass i f i ca t i on .  "H i s to r i ca l "  
controls, i.e. contro ls  from previous studies, were disregarded. I n  the 
analysis small and mediun studies and large and "mass" studies were 
combined. 

4) A t r i a l  was considered randomized only if t h i s  was s p e c i f i c a l l y  stated, 
even i f  the context made i t  l i k e l v  t ha t  t h i s  was the case. So-called 
"pseudo-random" a l l oca t i on  was not  included, mainly because t h i s  t e n  i s  
not  we1 l-defined. 

After the data were extracted from the two journals they were checked by 
another resource person who i s  fami l ia r  w i t h  the f i e l d  of c l i n i c a l  t r i a l s ,  
and reviewed w i t h  the author. 

3. STATISTICAL ANALYSIS 

The resu l t s  o f  t h i s  inves t iga t ion  are presented i n  the usual manner, through 
average numbers of c i t a t i ons  per year and the  corresponding standard 
deviat ions. However, since c i t a t i o n  d i s t r i bu t i ons  are known t o  be very skewed, 
a f u r t he r  non parametric analysis was required. 

Fol lowing Pe r i t z  [31, weighted averages of Mann-Whitney s t a t i s t i c s  were used. 
The Mann-Whitney s t a t i s t i c  U f o r  the canparison o f  two samples i s  defined as 
the  nunber o f  times an i tem (a  paper) i n  the f i r s t  sample has a higher value 
(a  higher nunber of c i t a t i o n s )  than a paper from the second sample (Siege1 [41). 
An i nd i ca t i on  o f  the extent  t o  which the f i r s t  samole i s  "higher" than the 
second sample i s  given by : 

(2U - mn) 
mn 

where m and n are the sizes o f  the f i r s t  and second sample, respect ive ly .  
This i nd i ca to r  var ies between -1 and 1 and takes on the value zero when the 
two samples are d i s t r i bu ted  i den t i ca l l y .  An approximately normal s t a t i s t i c  
based on U i s  : 



246 B.C. Peritz 

I n  t h i s  study one needs t o  average several U-values, one f o r  each jou rna l  
year and perhaps some o ther  c h a r a c t e r i s t i c  of the  paper. An opt imal  weighted 
average o f  k such subgroups o r  s ta tes  i s  : 

and the  z - s t a t i s t i c  t o  be used f o r  hypothesis t e s t i n g  i s ,  according t o  Van 
E l te ren  [51 : 

4. RESULTS 

The ntanbers of papers on c l i n i c a l  t r i a l s ,  c l a s s i f i e d  according t o  t h e i r  
c h a r a c t e r i s t i c s  are presented i n  Table 1. 

Table 1 : Papers on c l i n i c a l  t r i a l s  by journal ,  year and c h a r a c t e r i s t i c s  o f  
t h e  paper 

Uncontro l led 
Small IMedi um 
LargelMass I : 1 ': I ' : i 2 :  / ::I 

Type o f  Study 
New England J .  o f  Med. 

I I I I I 

L a n c e t 

To ta l  

Contro l led non- 
randomized 

SmallIMedium 
LargeIMass 

To ta l  

Randmized 
Small /Medi un 
LargeIMass 

To ta l  

Therefrom : 
Double-blind* 

Grand t o t a l  

11 

11 
5 

16 

5 
12 

To ta l  
1979 

I n  add i t i on ,  the re  were 19 double-b l ind s tud ies i n  which t h e  a l l o c a t i o n  t o  
treatment groups was no t  s p e c i f i c a l l y  s ta ted  t o  be randan. 

17 

11 

44 

1980 j 1979 1 1980 

15 j 28 1 34 

18 
4 

22 

3 
16 

88 

19 

10 

56 

24 
10 

34 

14 
15 

29 

15 

91 

27 
17 

44 

22 
25 

80 
36 

116 

44 
68 

47 

24 

125 

112 

60 

316 
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It i s  r ead i l y  seen t h a t  more c l i n i c a l  t r i a l s  are published i n  Lancet than i n  
the Elm EngZand Journat of Medicine. I n  both journals there i s  a de f i n i t e  
increase i n  the number o f  c l i n i c a l  t r i a l s  from 1979 t o  1980. The papers are 
about equal ly  d iv ided between "uncontrolled, non-randomized" and "randomized" 
studies; t h i s  holds f o r  each o f  the two journals and the two years of 
publ icat ion.  Over one h a l f  o f  the  randomized c l i n i c a l  t r i a l s  are car r ied  out 
double-blind; here too  there i s  l i t t l e  va r i a t i on  between journals and years. 
There are a lso 19 papers i n  which a l l oca t i on  i s  double-bl ind and y e t  there i s  
no mention o f  randanization. The proport ion o f  small t o  medium t r i a l s  decreases 
from close t o  80 % among the "uncontrol led" studies through the  "contro l led,  
non-randomized" groups t o  about 40 % i n  the  randomized studies. 

Table 2 summarizes the t o t a l  numbers o f  c i t a t i ons  included i n  the  study, for 
each journal and year o f  pub l i ca t ion  o f  the source paper. Taking i n t o  account 
the f a c t  t ha t  f o r  papers published i n  1979 there were about nine years of 
exposure t o  c i t a t i o n  wh i le  the  corresponding number of years for 1980 was eight ,  
the average number of c i t a t i ons  per paper and per year since pub l i ca t ion  was 
8.0. 

Table 2 : Source papers and c i t a t i ons  by journal  and year of pub l i ca t ion  

I Journal Total number 
o f  papers 1 of c i t a t i ons  I 

New England Journal of Medicine, 1979 
New England Journal of Medicine, 1980 1 I4 56 / 4941 Is71 / 
Total 

Lancet, 1979 91 

Lancet, 1980 125 5892 

1 Total 

1 Grand t o t a l  1 316 1 21423 I 

The d i s t r i b u t i o n  o f  the peak years o f  c i t a t i o n  i s  given i n  Table 3. I n  almost 
two t h i r ds  of the  papers the peak year was between three and f i v e  years a f t e r  
publ icat ion.  

Table 3 : Number o f  papers by peak c i t a t i o n  year and by year o f  pub l i ca t ion  
of source paper* 

* Number o f  uncited papers : 7 i n  1979 and 13 i n  1980. 

Year o f  
Source paper 

1979 
1980 

Percentages 
1979 
1980 

Peak C i t a t i on  Year 

1979 

2 
- 

1.6 
- 

1980 

7 
2 

5.5 
1.2 

Total 

128 
168 

100.0 
100.0 

1981 

26 
13 

20.3 
7.7 

1985 

22 

21 

17.2 
12.5 

1982 

35 
48 

27.3 
28.6 

1986 

10 
17 

7.8 
10.1 

1987 

- 
10 

- 
6.0 

1983 

17 
32 

13.3 
19.0 

1984 

9 
25 

7.0 
14.9 
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As shown in Table 4, the average number of citations per paper and per year is 
definitely lower for Lancet than for the New EngZand J o m a Z  of Medicine. This 
is the case for each trial size and for each type of study : randomized, 
controlled, unrandomized, or uncontrolled. In Lancet the small to medium sized 
trials tend to be more cited than the larger ones; this is, however, not 
necessarily the case for the New EngZand JourmaZ of Medicine. Throughout this 
study the standard deviations tend to be of the same order of size as the 
averages; this is indicative of the skewness of the citation distributions 
and in particular of the presence of outliers. 

Table 4 : Average number of citations by year, by journal, year of source 
paper and characteristics of the paper* 

Uncontrolled 
Small/Mediun 11.1( 8.4) 7.6( 6.2) 8.8(7.5) 7.2(9.1) 1 Large/Mass 2 . 1  7 1 14 .413 . )  6 1 . 1 1::: I ::I 1 

New England J. of Med. Lancet N.E.J. Lancet 
Type of Study Med. 

1979 1 1980 1 1979 I 1980 / Total I Total 1 
Controlled 
non-randomized 

Small/Mediun 
LargeIMass 

Randomized 
SmallIMediun 
Large/Mass 

L I I I I I I I 

* Standard deviations in parentheses. 

14.0( 8.4) 
23.1(14.0) 

Therefrom : 
Double-blind* 

Grand Total 

Table 5 presents means and standard deviations for the papers which f o n  the 
"target group" of this study : the clinical trials which are large or "mass", 
randomized and double-blind. It is seen that, with the exception 6f Lancet 1979 

14.6( 6.6) 
6.1( 6.1) 

the averages are lower than the corresponding values in ~ a b i e  4. 

11.2( 7.0) 
18.6(14.8) 

8.3( 7.3) 

12.3 

Table 5 : Average number of citations in all clinical trials that are, large 
or "mass", randomized and double-blind, by journal and year of 
source paper 

9.5( 2.1) 
10.6( 8.8) 

7.4(7.5) 
4.9(4.9) 

8.8( 7.5) 

11.0 

5.6(6.7) 
6.1(6.6) 

4.9(3.9) 
5.6(6.6) 

7.5(6.7) 

7.0 

S.D. 

6.3 
8.1 

7.4 
3.0 

Journal 

New England Journal of Medicine, 1979 
New England Journal of Medicine, 1980 

Lancet, 1979 
Lancet, 1980 

6.4(8.3) 
5.9(5.5) 

12.3 
21.1 

4.2(3.7) 

of papers nunber 

7 
9 
8 

11 

6.1 
5.3 

12.7 
8.7 

Average 

5.7 
9.1 
7.9 

3.4 

6.1 
6.0 

5.7 5.5 

5.9 1 11.6 6.4 
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As pointed out i n  the previous section, the comparisons suggested by our 
hypotheses are carr ied out by nonparametric methods : the average Mann- 
Whitney s t a t i s t i c s  o f  [51 above and the corresponding z -s ta t i s t i c  and (one- 
sided) P-valw, cont ro l l ing  for journal and year of publ icat ion of the t r i a l .  
The resul ts are given i n  Table 6. 

Table 6 : Average Mann-Whitney s t a t i s t i c s  and tes ts  f o r  various comparisons* 

Type of Study 

1. Randmized, double-blind, large 
o r  mass versus a l l  other papers 

2. Randomized, double-blind, large 
o r  mass versus non randomized, 
non-blind, small o r  lnedium 

3. Randmized versus non-randmized 
cont ro l l ing  f o r  nunber of cases 

4. Large o r  mass versus small o r  
mediun cont ro l l ing  f o r  
randomization 

5. Double-blind versus other, 
cont ro l l ing  for  nunber o f  
cases (randomized only) 

M.-W. s t a t i s t i c s  

* For fotmulas see section 3. 

The comparison o f  our target  group o f  c l i n i c a l  t r i a l s  t o  a l l  the other studies 
included here yielded a Mann-Whitney s t a t i s t i c  o f  0.18; the corresponding tes t  
was s ign i f i can t  a t  the 5 X level. I f the target  group i s  compared t o  a l l  the 
t r i a l s  that  have the converse character ist ics : non-randmized, non-blind and 
small o r  mediun, the Mann-Whitney s t a t i s t i c  i s  0.22 and the P-value o f  the 
corresponding tes t  i s  0.03. 

An attempt was made t o  i so la te  the effect o f  each o f  the target  group's 
character ist ics : randmization, s ize (small-medium versus large-mass) and 
blindness, cont ro l l ing  f o r  one o r  two of the other variables. The comparison 
of randomized w i th  non randomized t r i a l s  cont ro l l ing  f o r  s ize (as wel l  as f o r  
the journal and year o f  publication) yielded a Mann-Whitney s t a t i s t i c  of 0.09 
and a z-value that  was not s ign i f i cant ,  but s t i l l  point ing i n  the d i rec t ion  of 
the alternative. The same i s  t rue for  the cmparison between large o r  "mass" 
t r i a l s  and small o r  Rediun t r i a l s ,  cont ro l l ing  for  randanization. Final ly .  
conparing double-blind w i t h  non-double-blind t r i a l s ,  cont ro l l ing  f o r  s ize and 
confining oneself t o  studies w i th  randmization, gave a Mann-Whitney s t a t i s t i c  
o f  0.26; the corresponding tes t  was s ign i f i can t  w i th  a P-value o f  0.011. The 
nineteen cases which were double-blind but for  which i t  was not spec i f i ca l ly  
mentioned tha t  the a l locat ion  was random are not included i n  t h i s  calculation. 
since one cannot be certa in that  randomization was not taken f o r  granted and 
merely omitted fm the presentation. I n  any case, tk inclusion of these 
cases would not affect the resul ts mater ia l ly .  

5. DISCUSSION 

The f indings of the previous section suggest tha t  large, randmized, double- 
b l i nd  c l i n i c a l  t r i a l s  are s ign i f i cant ly  less c i t ed  than other t r i a l s .  Since 
the fotmer are usually fu r ther  ahead on the road t o  a f i n a l  conclusion 



regarding the therapeutic measure i n  question than the l a t t e r ,  one wonders why 
more d e f i n i t i v e  studies should be less c i t e d  than m r e  t en ta t i ve  ones. The 
i n te rp re ta t i on  o f fe red  i n  the int roduct ion t o  t h i s  paper was tha t  t en ta t i ve  
and prel iminary studies are heu r i s t i ca l l y  mare important - and hence m r e  
c i t a b l e  - than studies which by t h e i r  very conclusiveness are apt t o  "wrap-up" 
some research issue. Moreover, small and ten ta t ive  invest igat ions are more 
l i k e l y  t o  i nsp i re  c l i n i c a l  researchers w i t h  l im i t ed  time and resources t o  
fol low up on the ideas proposed there. 

NO doubt, other in te rpre ta t ions  of t h i s  f ind ing  are possible. Thus, one might 
speculate t ha t  the t r u l y  "burning" issues regarding therapeutic measures o f ten  
cannot be randomized o r  double-blind, f o r  e th i ca l  reasons. However, i f  t h i s  
were so, one would s t i l l  have t o  postulate tha t  t r i a l s  deal ing w i t h  "burning" 
issues are c i t ed  more o f t en  than others. Another possible supposition i s  t ha t  
i n te res t i ng  medical issues often preclude large-scales t r i a l s  because o f  the 
r a r i t y  o f  the disease involved. This may we l l  be true; however, i t  was shown 
i n  Table 6 t ha t  randmiza t ion  and blindness have separate e f f ec t s  (no t  both o f  
them s t a t i s t i c a l l y  s i gn i f i can t )  a f t e r  con t ro l l i ng  for size. One i s  led, there- 
fo re  t o  accept, a t  l eas t  ten ta t ive ly ,  the idea tha t  heu r i s t i c  value i s  a 
determinant o f  a paper's citedness. More precise conclusions could be reached 
only through a d i r e c t  inves t iga t ion  o f  the r o l e  o f  c i t a t i ons  i n  various 
s c i e n t i f i c  f i e l ds .  

One f i na l  word on choosing c l i n i c a l  t r i a l s  f o r  the present study. The main 
reason was tha t  c l i n i c a l  t r i a l s  are essent ia l l y  an applied f i e l d  i n  which the 
prevalent a t t i t ude  i s  one o f  solv ing spec i f i c ,  c l ea r l y  defined problems. I t  
i s  no t  c lear  whether a study car r ied  out i n  some area o f  basic science, i n  
which a t yp i ca l  paper raises as many questions as i t  solves, would y i e l d  
s im i l a r  resul ts .  
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