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Abstract—The main characteristics of the 50 most highly cited reviews based on Scopus data, published in
2013–2017, have been studied. A detailed analysis of these reviews is given in terms of topic relevance,
authors’ team authority, and sources rating. The majority of reviews were for medicine, chemistry, biochem-
istry, genetics, and molecular biology. Many of them were written with the participation of an authoritative
expert group from the world’s leading scientific institutions as a regularly updated result review. The largest
numbers of authors belonged to the G7 countries, China, and Switzerland. In comparison with these reviews,
the Russian practice of preparing review publications has been considered.
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INTRODUCTION
Review publications play an important role in the

research process, systematizing and summarizing the
results obtained by different authors in different parts
of the world. In the total f low of scientific publica-
tions, their share is approximately 4.5–6%, ranging
from 0.7% to 15.9% in different scientific disciplines [1].
The annual stream of review publications of more than
100000 articles is often an object of study in itself.
Reviews are valued by researchers and often receive
more citations than original articles [2]. There are var-
ious methods for preparing reviews and ways of writing
them [3–6]. As an example, G. Paré et al. [7] pro-
posed distinguishing between narrative reviews,
descriptive reviews, reviews of reviews, meta-analysis,
systematic, umbrella, theoretical, realistic, and critical
reviews. Few argue that writing such reviews is
research in itself.

Moreover, for a modern scientist, preparing survey
materials is a key skill. This is necessary at the plan-
ning stage of a new study, when it is essential to take
existing results into account, as well as during the
preparation of scientific articles, because modern
requirements for publications in leading scientific
journals suggest that their introductory part should
actually be a small overview on the research topic, and
an article itself contains 40–50 links to other sources
on average.

Soviet science had an extensive and rich practice in
the systematization of scientific and technical infor-
mation. Vivid examples are the existing institutes of

scientific information such as the All-Russian Insti-
tute for Scientific and Technical Information (VIN-
ITI), Russian Academy of Sciences, and Institute of
Scientific Information for Social Sciences (INION),
Russian Academy of Sciences, as part of the State Sys-
tem of Scientific and Technical Information (SSSTI).
However, in recent years, the preparation of scientific
reviews has not been a priority task for Russian scien-
tists. They took part in the preparation of only 1.5%
(6951 out of 462 175) of the review publications in
2013–2017 (according to Scopus), although the share
of all publications with Russian participation in this
period was 2.39%. A preliminary analysis showed that
our compatriots are very rarely found as coauthors in
highly cited reviews. Perhaps the question should be
raised about the lag of the Russian scientific school in
this important component. A likely negative conse-
quence of this is a lower quality of research, which is
less based on world experience, and the low authority
of publications, expressed, among other things, in the
total number of citations (according to this parameter,
our country has been an outsider for a long time, for
example, in the Scimago ranking).

To solve the problem of the quality of preparation
of scientific reviews, the Russian Foundation for Basic
Research in 2019–2020 held competitions for the pro-
vision of grants to finance the preparation and publi-
cation of scientific review articles. This was undoubt-
edly an important step, but it alone will not be enough.
We believe that it is very important for Russian science
that a critical mass of researchers comprehend the
existing practices of preparing reviews in the world,
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which in various disciplines may have their own spe-
cifics, add them to their professional arsenal, and sub-
sequently overcome the historically formed gap.

THE LIST OF REVIEWS
The purpose of this study was to identify scientific

disciplines in which the systematization of scientific
knowledge is most in demand, and to determine the
characteristic properties inherent in highly cited
reviews.

To solve this problem, we selected the 50 most
highly cited reviews for the period from 2013 to 2017,
according to Scopus. For this purpose, we used the
search query “DOCTYPE(re) AND PUBYEAR BEF
2018 PUBYEAR AFT 2012.” The period of 2013–2017
was chosen because we were interested in a relatively
small time interval, which would contain reviews that
are (a) relevant, (b) that managed to collect a suffi-
cient number of citations, and (c) whose citation could
be compared with each other. During the specified
period, the articles from the sample did not lose their
relevance and they managed to obtain a sufficient
number of citations. We deliberately did not study the
reviews for their belonging to one or another type of
review publication, since often a review is understood
as text that does not fall under the standards of a
research article, including a description of programs,
databases, methods, analytical equipment, etc.1

Table 1 shows the resulting sample of the 50 most
highly cited reviews, sorted in order of decreasing cita-
tion.

Historically, different citation practices have devel-
oped in different branches of knowledge. Mathemati-
cians are the least inclined to mention their colleagues
among authors, representatives of the humanities and
social sciences are somewhat more inclined, and phys-
icists and chemists are much more likely to do so.
Therefore, one citation in different sciences has a dif-
ferent weight, which means that the 50 most cited
reviews under consideration are not necessarily the
50 most valuable to science. However, any such rating
is subjective.

O.V. Mikhailov [58, p. 40] believes that publica-
tions on life sciences, biology, and medicine are most
often the leaders in citation. According to another
study, publications on biomedical, chemical, physical
sciences, and artificial intelligence receive the largest
number of citations, while publications of a general
humanitarian orientation show modest citation results
[59]. Our sample is consistent with these conclusions:

1 We took the fact into account that a review article is recognized
as such based on the choice of journal, the number of references
to sources, the length of the article, associated keywords and the
specified document type. These characteristics imply a choice
both on the part of the author and on the part of the parties
indexing the publication and having influence on the descrip-
tors. That being said, we understand that if researchers claim
that they are submitting a review article, then few journal editors
are likely to disagree.
SCIENTIFIC AND TECHNICAL INFORMATION PROCE
most of the reviews were from the fields of medicine
(19 articles), chemistry (11), and biochemistry, genet-
ics, and molecular biology (8).

All reviews in our sample were published in first
quartile (Q1) journals. The top five most prolific jour-
nals include Chemical Reviews, Circulation, European
Heart Journal (five articles each), Science (four) and
Nature (three).

The distribution by the number of coauthors (Fig. 1)
shows that a highly cited review with approximately
the same probability can be prepared by a small group
of 2 researchers, an average group of 6 to 10 people,
and a team of more than 50 people. Highly cited
reviews by one author are the least common, but one
of them still ranked very high, in fourth place. More-
over, this article was published in the Neural Networks
journal, whose other publications did not make our
list. We note that in two publications on the standards
of care for diabetes (2013, 2014), the authors are not
identified, and the American Diabetes Association is
listed as the collective author on the website of the
Diabetes Care journal.

In terms of the number of authors of highly cited
reviews, the United States is the strong leader among
countries (Fig. 2). Authors from that country were
involved in the preparation of more than half of these
reviews. This leadership is most clearly seen in frac-
tional authorship counts: American researchers con-
tributed 40% (20 out of 50 fractional points) of the
total author contributions and participated in reviews
4 times more often than authors from any other coun-
try. The second and third places are taken by Great
Britain and France. Attention should be paid to the
relatively modest representation of China and India,
which in recent years have been among the top five
countries in terms of the number of scientific publica-
tions. Russian researchers took part in four reviews as
part of large teams of authors [9, 17, 22, 47], as evi-
denced by a fractional score of 0.12.

ANALYSIS OF THE CONTENT 
OF THE REVIEWS

We conducted a content analysis of the listed
reviews presented in Table 1 and summarized their
content by research areas.

Machine Learning

The largest number of references in the sample,
with a wide margin from the rest (18962 citations2) was
obtained by an article “Deep learning” in Nature for
2015 [8]. Some people call the authors of this publica-
tion, Y. Lecun (h 74)3 together with G. Hinton and
Y. Bengio, the Godfathers of Deep Learning4. In their

2 Citation data for articles were received in July 2020.
3 In parentheses, hereinafter, is the author’s Hirsch index.
4 Author’s translation.
SSING  Vol. 48  No. 3  2021



170 BAGIROVA et al.

Ta

bl
e 

1.
T

he
 5

0 
m

os
t h

ig
hl

y 
ci

te
d 

re
vi

ew
s p

ub
lis

he
d 

in
 2

01
3–

20
17

 (a
cc

or
di

ng
 to

 S
co

pu
s)

*

N
o.

R
ev

ie
w

 ti
tle

A
ut

ho
rs

So
ur

ce
Ye

ar
 

of
 p

ub
lis

hi
ng

Sc
op

us
 su

bj
ec

t a
re

a
N

um
be

r
of

 c
ita

tio
ns

1
D

ee
p 

le
ar

ni
ng

L
ec

un
, Y

., 
B

en
gi

o,
 Y

., 
an

d
H

in
to

n,
 G

. [
8]

N
at

ur
e

20
15

M
ul

tid
is

ci
pl

in
ar

y
17

83
2

2
R

ev
ie

w
 o

f p
ar

tic
le

 p
hy

si
cs

O
liv

e,
 K

.A
., 

A
ga

sh
e,

 K
., 

A
m

sle
r, 

C
., 

et
 a

l. 
(2

09
)*

* 
[9

]
C

hi
ne

se
 P

hy
si

cs
 C

20
14

Ph
ys

ic
s a

nd
 A

st
ro

no
m

y
58

19

3
T

he
 th

ir
d 

in
te

rn
at

io
na

l c
on

se
ns

us
 

de
fi

ni
tio

ns
 fo

r s
ep

si
s a

nd
 se

pt
ic

 
sh

oc
k 

(s
ep

si
s-

3)

Si
ng

er
, M

., 
D

eu
ts

ch
m

an
, C

.S
., 

Se
ym

ou
r, 

C
., 

et
 a

l. 
(1

9)
 [1

0]
Jo

ur
na

l o
f t

he
 A

m
er

ic
an

 
M

ed
ic

al
 A

ss
oc

ia
tio

n
20

16
M

ed
ic

in
e

51
69

4
D

ee
p 

le
ar

ni
ng

 in
 n

eu
ra

l n
et

w
or

ks
: 

A
n 

ov
er

vi
ew

Sc
hm

id
hu

be
r, 

J.
 [1

1]
N

eu
ra

l N
et

w
or

ks
20

15
C

om
pu

te
r S

ci
en

ce
/

N
eu

ro
sc

ie
nc

e
51

95

5
T

he
 c

he
m

is
tr

y 
an

d 
ap

pl
ic

at
io

ns
 o

f 
m

et
al

-o
rg

an
ic

 fr
am

ew
or

ks
F

ur
uk

aw
a,

 H
., 

C
or

do
va

, 
K

.E
., 

an
d 

O
’K

ee
ffe

, M
. (

4)
 [1

2]
Sc

ie
nc

e
20

13
M

ul
tid

is
ci

pl
in

ar
y

49
59

6
T

he
 c

he
m

is
tr

y 
of

 tw
o-

di
m

en
si

on
al

 
la

ye
re

d 
tr

an
si

tio
n 

m
et

al
 d

ic
ha

lc
o-

ge
ni

de
 n

an
os

he
et

s

C
hh

ow
al

la
, M

., 
Sh

in
, H

.S
., 

E
da

, G
., 

et
 a

l. 
(6

) [
13

]
N

at
ur

e 
C

he
m

is
tr

y
20

13
C

he
m

is
tr

y/
C

he
m

ic
al

 
E

ng
in

ee
ri

ng
49

34

7
Va

n 
de

r W
aa

ls
 h

et
er

os
tr

uc
tu

re
s

G
ei

m
, A

.K
. a

nd
 G

rig
or

ie
va

, I
.V

. [
14

]
N

at
ur

e
20

13
M

ul
tid

is
ci

pl
in

ar
y

48
50

8
20

14
 E

vi
de

nc
e-

ba
se

d 
gu

id
el

in
e 

fo
r 

th
e 

m
an

ag
em

en
t o

f h
ig

h 
bl

oo
d 

pr
es

su
re

 in
 a

du
lts

: R
ep

or
t f

ro
m

 th
e 

pa
ne

l m
em

be
rs

 a
pp

oi
nt

ed
 to

 th
e 

E
ig

ht
h 

Jo
in

t N
at

io
na

l C
om

m
itt

ee
 

(J
N

C
 8

)

Ja
m

es
, P

.A
., 

O
pa

ri
l, 

S.
, 

C
ar

te
r, 

B
.L

., 
et

 a
l. 

(1
7)

 [1
5]

Jo
ur

na
l o

f t
he

 A
m

er
ic

an
 

M
ed

ic
al

 A
ss

oc
ia

tio
n

20
14

M
ed

ic
in

e
47

24

9
T

he
 2

01
6 

W
or

ld
 H

ea
lth

 O
rg

an
iz

at
io

n 
cl

as
sif

ic
at

io
n 

of
 tu

m
or

s o
f t

he
 c

en
tr

al
 

ne
rv

ou
s s

ys
te

m
: a

 su
m

m
ar

y

L
ou

is
, D

.N
., 

Pe
rr

y,
 A

., 
R

ei
fe

n-
be

rg
er

, G
., 

et
 a

l. 
(1

0)
 [1

6]
Ac

ta
 N

eu
ro

pa
th

ol
og

ic
a

20
16

M
ed

ic
in

e/
N

eu
ro

sc
ie

nc
e

45
68

10
20

16
 E

SC
 G

ui
de

lin
es

 fo
r t

he
 d

ia
g-

no
si

s a
nd

 tr
ea

tm
en

t o
f a

cu
te

 a
nd

 
ch

ro
ni

c 
he

ar
t f

ai
lu

re

Po
ni

ko
w

sk
i, 

P.
, V

oo
rs

, A
.A

., 
A

nk
er

, S
.D

., 
et

 a
l. 

(6
7)

 [1
7]

E
ur

op
ea

n 
H

ea
rt

 J
ou

rn
al

20
16

M
ed

ic
in

e
45

18

11
A

 g
lo

ba
l r

ef
er

en
ce

 fo
r h

um
an

 
ge

ne
tic

 v
ar

ia
tio

n
A

ut
on

, A
., 

A
be

ca
si

s,
 G

.R
., 

an
d 

A
lts

hu
le

r, 
D

.M
. [

18
]

N
at

ur
e

20
15

M
ul

tid
is

ci
pl

in
ar

y
45

12

12
T

he
 h

al
lm

ar
ks

 o
f a

gi
ng

L
óp

ez
-O

tín
, C

., 
B

la
sc

o,
 M

.A
., 

Pa
rt

ri
dg

e,
 L

., 
et

 a
l. 

(5
) [

19
]

C
el

l
20

13
B

io
ch

em
is

tr
y,

 G
en

et
ic

s 
an

d 
M

ol
ec

ul
ar

 B
io

lo
gy

42
53
SCIENTIFIC AND TECHNICAL INFORMATION PROCESSING  Vol. 48  No. 3  2021



THE 50 MOST HIGHLY CITED REVIEWS OF 2013–2017 171
13
H

ea
rt

 d
is

ea
se

 a
nd

 st
ro

ke
 st

at
is

-
tic

s'2
01

7:
 A

 re
po

rt
 fr

om
 th

e 
A

m
er

i-
ca

n 
H

ea
rt

 A
ss

oc
ia

tio
n

B
en

ja
m

in
, E

.J
., 

B
la

ha
, M

.J
., 

C
hi

uv
e,

 S
.E

., 
et

 a
l. 

(4
5)

 [2
0]

C
ir

cu
la

tio
n

20
17

M
ed

ic
in

e
40

90

14
T

he
 L

i-
io

n 
re

ch
ar

ge
ab

le
 b

at
te

ry
: A

 
pe

rs
pe

ct
iv

e
G

oo
de

no
ug

h,
 J

.B
.,

an
d 

Pa
rk

, K
.-

S.
 [2

1]
Jo

ur
na

l o
f t

he
 A

m
er

ic
an

 
C

he
m

ic
al

 S
oc

ie
ty

20
13

C
he

m
is

tr
y/

B
io

ch
em

is
-

tr
y,

 G
en

et
ic

s a
nd

 M
ol

ec
-

ul
ar

 B
io

lo
gy

/C
he

m
ic

al
 

E
ng

in
ee

ri
ng

40
51

15
R

ev
ie

w
 o

f p
ar

tic
le

 p
hy

si
cs

Pa
tr

ig
na

ni
, C

., 
A

ga
sh

e,
 K

.,
A

ie
lli

, G
., 

et
 a

l. 
(2

42
) [

22
]

C
hi

ne
se

 P
hy

si
cs

 C
20

16
Ph

ys
ic

s a
nd

 A
st

ro
no

m
y

39
96

16
H

ea
rt

 d
is

ea
se

 a
nd

 st
ro

ke
 st

at
is

tic
s –

 
20

14
 u

pd
at

e:
 A

 re
po

rt
 fr

om
 th

e 
A

m
er

ic
an

 H
ea

rt
 A

ss
oc

ia
tio

n

G
o,

 A
.S

., 
M

oz
af

fa
ri

an
, D

., 
R

og
er

, V
.L

., 
et

 a
l. 

(1
2)

 [2
3]

C
ir

cu
la

tio
n

20
14

M
ed

ic
in

e
39

74

17
H

ea
rt

 d
is

ea
se

 a
nd

 st
ro

ke
 st

at
is

tic
s—

20
13

 u
pd

at
e:

 A
 re

po
rt

 fr
om

 th
e 

A
m

er
ic

an
 H

ea
rt

 A
ss

oc
ia

tio
n

G
o,

 A
.S

., 
M

oz
af

fa
ri

an
, D

., 
R

og
er

, V
.L

., 
et

 a
l. 

(3
9)

 [2
4]

C
ir

cu
la

tio
n

20
13

M
ed

ic
in

e
39

85

18
C

an
ce

r g
en

om
e 

la
nd

sc
ap

es
Vo

ge
ls

te
in

, B
., 

Pa
pa

do
po

ul
os

, N
., 

Ve
lc

ul
es

cu
, V

.E
., 

et
 a

l. 
(6

) [
25

]
Sc

ie
nc

e
20

13
M

ul
tid

is
ci

pl
in

ar
y

38
85

19
V

is
ib

le
 li

gh
t p

ho
to

re
do

x 
ca

ta
ly

si
s 

w
ith

 tr
an

si
tio

n 
m

et
al

 c
om

pl
ex

es
: 

A
pp

lic
at

io
ns

 in
 o

rg
an

ic
 sy

nt
he

si
s

Pr
ie

r, 
C

.K
., 

R
an

ki
c,

 D
.A

., 
an

d 
M

ac
M

ill
an

, D
.W

.C
. [

26
]

C
he

m
ic

al
 R

ev
ie

w
s

20
13

C
he

m
is

tr
y

38
23

20
H

ea
rt

 d
is

ea
se

 a
nd

 st
ro

ke
 st

at
is

tic
s—

20
16

 u
pd

at
e:

 A
 re

po
rt

 fr
om

 th
e 

A
m

er
ic

an
 H

ea
rt

 A
ss

oc
ia

tio
n

M
oz

af
fa

ri
an

, D
., 

B
en

ja
m

in
, E

.J
., 

an
d 

G
o,

 A
.S

. (
41

) [
27

]
C

ir
cu

la
tio

n
20

16
M

ed
ic

in
e

36
00

21
R

am
an

 sp
ec

tr
os

co
py

 a
s a

 v
er

sa
til

e 
to

ol
 fo

r s
tu

dy
in

g 
th

e 
pr

op
er

tie
s o

f 
gr

ap
he

ne

Fe
rr

ar
i, 

A
.C

. a
nd

 B
as

ko
, D

.M
. 

[2
8]

N
at

ur
e 

N
an

ot
ec

hn
ol

og
y

20
13

Ph
ys

ic
s a

nd
 A

st
ro

n-
om

y/
M

at
er

ia
ls 

Sc
ie

nc
e/

 
C

he
m

ic
al

 E
ng

in
ee

rin
g/

 
E

ng
in

ee
rin

g

33
60

22
T

he
 e

m
er

ge
nc

e 
of

 p
er

ov
sk

ite
 so

la
r 

ce
lls

G
re

en
, M

.A
., 

H
o-

B
ai

lli
e,

 A
., 

an
d 

Sn
ai

th
, H

.J
. [

29
]

N
at

ur
e 

P
ho

to
ni

cs
20

14
Ph

ys
ic

s a
nd

 A
st

ro
n-

om
y/

M
at

er
ia

ls
 S

ci
en

ce
33

29

N
o.

R
ev

ie
w

 ti
tle

A
ut

ho
rs

So
ur

ce
Ye

ar
 

of
 p

ub
lis

hi
ng

Sc
op

us
 su

bj
ec

t a
re

a
N

um
be

r
of

 c
ita

tio
ns

Ta
bl

e 
1.

 (C
on

td
.)
SCIENTIFIC AND TECHNICAL INFORMATION PROCESSING  Vol. 48  No. 3  2021



172 BAGIROVA et al.
23
20

14
 E

SC
/E

A
C

T
S 

G
ui

de
lin

es
 o

n 
m

yo
ca

rd
ia

l r
ev

as
cu

la
ri

za
tio

n:
 T

he
 

Ta
sk

 F
or

ce
 o

n 
M

yo
ca

rd
ia

l R
ev

as
-

cu
la

ri
za

tio
n 

of
 th

e 
E

ur
op

ea
n 

So
ci

-
et

y 
of

 C
ar

di
ol

og
y 

(E
SC

) a
nd

 th
e 

E
ur

op
ea

n 
A

ss
oc

ia
tio

n 
fo

r C
ar

di
o-

T
ho

ra
ci

c 
Su

rg
er

y 
(E

A
C

T
S)

D
ev

el
-

op
ed

 w
ith

 th
e 

sp
ec

ia
l c

on
tr

ib
ut

io
n 

of
 th

e 
E

ur
op

ea
n 

A
ss

oc
ia

tio
n 

of
 P

er
-

cu
ta

ne
ou

s C
ar

di
ov

as
cu

la
r I

nt
er

-
ve

nt
io

ns
(E

A
P

C
I)

W
in

de
ck

er
, S

., 
K

ol
h,

 P
., 

A
lfo

ns
o,

 F
., 

et
 a

l. 
(1

15
) [

30
]

E
ur

op
ea

n 
H

ea
rt

 J
ou

rn
al

20
14

M
ed

ic
in

e
33

21

24
20

16
 E

SC
 G

ui
de

lin
es

 fo
r t

he
 m

an
-

ag
em

en
t o

f a
tr

ia
l f

ib
ri

lla
tio

n 
de

ve
l-

op
ed

 in
 c

ol
la

bo
ra

tio
n 

w
ith

 E
A

C
T

S

K
ir

ch
ho

f, 
P.

, B
en

us
si

, S
., 

K
ot

ec
ha

, D
., 

et
 a

l. 
(1

20
) [

31
]

E
ur

op
ea

n 
H

ea
rt

 J
ou

rn
al

20
16

M
ed

ic
in

e
33

00

25
M

ol
ec

ul
ar

 m
ec

ha
ni

sm
s o

f e
pi

th
e-

lia
l-

m
es

en
ch

ym
al

 tr
an

si
tio

n
L

am
ou

ill
e,

 S
., 

X
u,

 J
., 

an
d 

D
er

yn
ck

, R
. [

32
]

N
at

ur
e 

R
ev

ie
w

s M
ol

ec
ul

ar
 

C
el

l B
io

lo
gy

20
14

B
io

ch
em

is
tr

y,
 G

en
et

ic
s 

an
d 

M
ol

ec
ul

ar
 B

io
lo

gy
32

97

26
G

lo
ba

l s
tr

at
eg

y 
fo

r t
he

 d
ia

gn
os

is
, 

m
an

ag
em

en
t, 

an
d 

pr
ev

en
tio

n 
of

 
ch

ro
ni

c 
ob

st
ru

ct
iv

e 
pu

lm
on

ar
y 

di
s-

ea
se

 G
O

L
D

 e
xe

cu
tiv

e 
su

m
m

ar
y

Ve
st

bo
, J

., 
H

ur
d,

 S
.S

., 
A

gu
stí

, A
.G

., 
et

 a
l. 

(2
3)

 [3
3]

Am
er

ic
an

 J
ou

rn
al

 o
f R

es
pi

-
ra

to
ry

 a
nd

 C
ri

tic
al

 C
ar

e 
M

ed
ic

in
e

20
13

M
ed

ic
in

e
32

09

27
E

xe
cu

tiv
e 

fu
nc

tio
ns

D
ia

m
on

d,
 A

. [
34

]
An

nu
al

 R
ev

ie
w

 o
f P

sy
ch

ol
-

og
y

20
13

Ps
yc

ho
lo

gy
31

85

28
St

an
da

rd
s o

f m
ed

ic
al

 c
ar

e 
in

 d
ia

be
-

te
s—

20
14

A
m

er
ic

an
 D

ia
be

te
s A

ss
oc

ia
tio

n 
[3

5]
D

ia
be

te
s C

ar
e

20
14

M
ed

ic
in

e/
N

ur
si

ng
31

50

29
St

im
ul

i-
re

sp
on

si
ve

 n
an

oc
ar

ri
er

s f
or

 
dr

ug
 d

el
iv

er
y

M
ur

a,
 S

., 
N

ic
ol

as
, J

., 
an

d
C

ou
vr

eu
r, 

P.
 [3

6]
N

at
ur

e 
M

at
er

ia
ls

20
13

Ph
ys

ic
s a

nd
 A

st
ro

n-
om

y/
M

at
er

ia
ls

 S
ci

-
en

ce
/C

he
m

is
tr

y/
E

ng
in

e
er

in
g

31
07

30
C

ar
bo

n 
na

no
tu

be
s:

 P
re

se
nt

 a
nd

 
fu

tu
re

 c
om

m
er

ci
al

 a
pp

lic
at

io
ns

D
e 

Vo
ld

er
, M

.F
.L

., 
Ta

w
fic

k,
 S

.H
., 

B
au

gh
m

an
, R

.H
., 

an
d 

H
ar

t, 
A

.J.
 [3

7]
Sc

ie
nc

e
20

13
M

ul
tid

is
ci

pl
in

ar
y

30
83

31
Pf

am
: T

he
 p

ro
te

in
 fa

m
ili

es
 d

at
a-

ba
se

F
in

n,
 R

.D
., 

B
at

em
an

, A
., 

C
le

m
en

ts
, J

., 
et

 a
l. 

(1
3)

 [3
8]

N
uc

le
ic

 A
ci

ds
 R

es
ea

rc
h

20
14

B
io

ch
em

is
tr

y,
 G

en
et

ic
s 

an
d 

M
ol

ec
ul

ar
 B

io
lo

gy
30

66

32
E

xt
ra

ce
llu

la
r v

es
ic

le
s:

 E
xo

so
m

es
, 

m
ic

ro
ve

si
cl

es
, a

nd
 fr

ie
nd

s
R

ap
os

o,
 G

. a
nd

 S
to

or
vo

ge
l, 

W
. 

[3
9]

Jo
ur

na
l o

f C
el

l B
io

lo
gy

20
13

B
io

ch
em

is
tr

y,
 G

en
et

ic
s 

an
d 

M
ol

ec
ul

ar
 B

io
lo

gy
30

35

N
o.

R
ev

ie
w

 ti
tle

A
ut

ho
rs

So
ur

ce
Ye

ar
 

of
 p

ub
lis

hi
ng

Sc
op

us
 su

bj
ec

t a
re

a
N

um
be

r
of

 c
ita

tio
ns

Ta
bl

e 
1.

 (C
on

td
.)
SCIENTIFIC AND TECHNICAL INFORMATION PROCESSING  Vol. 48  No. 3  2021



THE 50 MOST HIGHLY CITED REVIEWS OF 2013–2017 173
33
A

gg
re

ga
tio

n-
in

du
ce

d 
em

is
si

on
: 

To
ge

th
er

 w
e 

sh
in

e,
 u

ni
te

d 
w

e 
so

ar
!

M
ei

, J
., 

L
eu

ng
, N

.L
.C

., 
K

w
ok

, R
.T

.K
., 

et
 a

l. 
(5

) [
40

]
C

he
m

ic
al

 R
ev

ie
w

s
20

15
C

he
m

is
tr

y
29

99

34
20

15
 E

SC
 G

ui
de

lin
es

 fo
r t

he
 m

an
-

ag
em

en
t o

f a
cu

te
 c

or
on

ar
y 

sy
n-

dr
om

es
 in

 p
at

ie
nt

s p
re

se
nt

in
g 

w
ith

ou
t p

er
si

st
en

t s
t-

se
gm

en
t e

le
-

va
tio

n:
 T

as
k 

fo
rc

e 
fo

r t
he

 m
an

ag
e-

m
en

t o
f a

cu
te

 c
or

on
ar

y 
sy

nd
ro

m
es

 
in

 p
at

ie
nt

s p
re

se
nt

in
g 

w
ith

ou
t p

er
-

si
st

en
t S

T-
se

gm
en

t e
le

va
tio

n 
of

 th
e 

eu
ro

pe
an

 so
ci

et
y 

of
 c

ar
di

ol
og

y 
(E

SC
)

R
of

fi
, M

., 
Pa

tr
on

o,
 C

., 
C

ol
le

t, 
J.

-P
., 

et
 a

l. 
(5

0)
 [4

1]
E

ur
op

ea
n 

H
ea

rt
 J

ou
rn

al
20

16
M

ed
ic

in
e

29
41

35
T

he
 2

01
6 

re
vi

si
on

 to
 th

e 
W

or
ld

 
H

ea
lth

 O
rg

an
iz

at
io

n 
cl

as
si

fi
ca

tio
n 

of
 m

ye
lo

id
 n

eo
pl

as
m

s a
nd

 a
cu

te
 

le
uk

em
ia

A
rb

er
, D

.A
., 

O
ra

zi
, A

., 
H

as
se

r-
jia

n,
 R

., 
et

 a
l. 

(9
) [

42
]

B
lo

od
20

16
M

ed
ic

in
e/

B
io

ch
em

is
tr

y,
 

G
en

et
ic

s a
nd

 M
ol

ec
ul

ar
 

B
io

lo
gy

/I
m

m
un

ol
og

y 
an

d 
M

ic
ro

bi
ol

og
y

29
36

36
R

es
ea

rc
h 

de
ve

lo
pm

en
t o

n 
so

di
um

-
io

n 
ba

tte
ri

es
Ya

bu
uc

hi
, N

., 
K

ub
ot

a,
 K

., 
D

ah
bi

, 
M

., 
et

 a
l. 

(4
) [

43
]

C
he

m
ic

al
 R

ev
ie

w
s

20
14

C
he

m
is

tr
y

28
55

37
Pr

ef
er

re
d 

re
po

rt
in

g 
ite

m
s f

or
 sy

s-
te

m
at

ic
 re

vi
ew

 a
nd

 m
et

a-
an

al
ys

is
 

pr
ot

oc
ol

s (
PR

IS
M

A
-P

) 2
01

5:
 E

la
b-

or
at

io
n 

an
d 

ex
pl

an
at

io
n

Sh
am

se
er

, L
., 

M
oh

er
, D

., 
C

la
rk

e,
 M

., 
et

 a
l. 

(1
2)

 [4
4]

B
M

J
20

15
M

ed
ic

in
e

28
42

38
M

at
er

na
l a

nd
 c

hi
ld

 u
nd

er
nu

tr
iti

on
 

an
d 

ov
er

w
ei

gh
t i

n 
lo

w
-i

nc
om

e 
an

d 
m

id
dl

e-
in

co
m

e 
co

un
tr

ie
s

B
la

ck
, R

.E
., 

V
ic

to
ra

, C
.G

., 
W

al
ke

r, 
S.

P.
, e

t a
l. 

(1
1)

 [4
5]

T
he

 L
an

ce
t

20
13

M
ed

ic
in

e
27

85

39
Pr

og
re

ss
, c

ha
lle

ng
es

, a
nd

 o
pp

or
tu

-
ni

tie
s i

n 
tw

o-
di

m
en

si
on

al
 m

at
er

ia
ls

 
be

yo
nd

 g
ra

ph
en

e

B
ut

le
r, 

S.
Z

., 
H

ol
le

n,
 S

.M
., 

C
ao

, L
., 

et
 a

l. 
(2

3)
 [4

6]
AC

S 
N

an
o

20
13

Ph
ys

ic
s a

nd
 A

st
ro

n-
om

y/
M

at
er

ia
ls

 S
ci

-
en

ce
/E

ng
in

ee
ri

ng

27
20

40
G

ui
de

lin
es

 fo
r t

he
 u

se
 a

nd
 in

te
rp

re
-

ta
tio

n 
of

 a
ss

ay
s f

or
 m

on
ito

ri
ng

 
au

to
ph

ag
y 

(3
rd

 e
di

tio
n)

K
lio

ns
ky

, D
.J

., 
A

bd
el

m
oh

se
n,

 K
., 

A
be

, A
., 

et
 a

l. 
(m

or
e 

th
an

 1
00

0)
 

[4
7]

Au
to

ph
ag

y
20

16
B

io
ch

em
is

tr
y,

 G
en

et
ic

s 
an

d 
M

ol
ec

ul
ar

 B
io

lo
gy

27
11

41
St

an
da

rd
s o

f m
ed

ic
al

 c
ar

e 
in

 d
ia

be
-

te
s—

20
13

A
m

er
ic

an
 D

ia
be

te
s A

ss
oc

ia
tio

n 
[4

8]
D

ia
be

te
s C

ar
e

20
13

M
ed

ic
in

e/
N

ur
si

ng
26

98

N
o.

R
ev

ie
w

 ti
tle

A
ut

ho
rs

So
ur

ce
Ye

ar
 

of
 p

ub
lis

hi
ng

Sc
op

us
 su

bj
ec

t a
re

a
N

um
be

r
of

 c
ita

tio
ns

Ta
bl

e 
1.

 (C
on

td
.)
SCIENTIFIC AND TECHNICAL INFORMATION PROCESSING  Vol. 48  No. 3  2021



174 BAGIROVA et al.
* 
B

ib
lio

gr
ap

hi
c 

in
fo

rm
at

io
n 

is
 g

iv
en

 in
 th

e 
lis

t o
f r

ef
er

en
ce

s [
8–

57
]. 

**
 T

he
 to

ta
l n

um
be

r o
f a

ut
ho

rs
 o

f t
he

 p
ub

lic
at

io
n 

is
 in

di
ca

te
d 

in
 p

ar
en

th
es

es
.

42
W

he
re

 d
o 

ba
tte

ri
es

 e
nd

 a
nd

 su
pe

r-
ca

pa
ci

to
rs

 b
eg

in
?

Si
m

on
, P

., 
G

og
ot

si
, Y

., 
an

d 
D

un
n,

 B
. [

49
]

Sc
ie

nc
e

20
14

M
ul

tid
is

ci
pl

in
ar

y
26

45

43
To

w
ar

ds
 g

re
en

er
 a

nd
 m

or
e 

su
st

ai
n-

ab
le

 b
at

te
ri

es
 fo

r e
le

ct
ri

ca
l e

ne
rg

y 
st

or
ag

e

L
ar

ch
er

, D
. a

nd
 T

ar
as

co
n,

 J
.-

M
. 

[5
0]

N
at

ur
e 

C
he

m
is

tr
y

20
15

C
he

m
is

tr
y/

C
he

m
ic

al
 

E
ng

in
ee

ri
ng

26
37

44
20

16
 E

ur
op

ea
n 

G
ui

de
lin

es
 o

n 
ca

r-
di

ov
as

cu
la

r d
is

ea
se

 p
re

ve
nt

io
n 

in
 

cl
in

ic
al

 p
ra

ct
ic

e

Pi
ep

ol
i, 

M
.F

., 
H

oe
s,

 A
.W

., 
A

ge
-

w
al

l, 
S.

, e
t a

l. 
(1

14
) [

51
]

E
ur

op
ea

n 
H

ea
rt

 J
ou

rn
al

20
16

M
ed

ic
in

e
26

22

45
G

ra
ph

en
e-

lik
e 

tw
o-

di
m

en
si

on
al

 
m

at
er

ia
ls

X
u,

 M
., 

L
ia

ng
, T

., 
Sh

i, 
M

., 
an

d 
C

he
n,

 H
. [

52
]

C
he

m
ic

al
 R

ev
ie

w
s

20
13

C
he

m
is

tr
y

26
00

46
L

um
in

es
ce

nt
 m

et
al

-o
rg

an
ic

 fr
am

e-
w

or
ks

 fo
r c

he
m

ic
al

 se
ns

in
g 

an
d 

ex
pl

os
iv

e 
de

te
ct

io
n

H
u,

 Z
., 

D
ei

be
rt

, B
.J

., 
an

d 
L

i, 
J.

 
[5

3]
C

he
m

ic
al

 S
oc

ie
ty

 R
ev

ie
w

s
20

14
C

he
m

is
tr

y
25

89

47
20

13
 A

C
C

/A
H

A
 g

ui
de

lin
e 

on
 th

e 
tr

ea
tm

en
t o

f b
lo

od
 c

ho
le

st
er

ol
 to

 
re

du
ce

 a
th

er
os

cl
er

ot
ic

 c
ar

di
ov

as
cu

-
la

r r
is

k 
in

 a
du

lts
: A

 re
po

rt
 o

f t
he

 
am

er
ic

an
 c

ol
le

ge
 o

f c
ar

di
ol

-
og

y/
am

er
ic

an
 h

ea
rt

 a
ss

oc
ia

tio
n 

ta
sk

 
fo

rc
e 

on
 p

ra
ct

ic
e 

gu
id

el
in

es

St
on

e,
 N

.J
., 

R
ob

in
so

n,
 J

.G
., 

L
ic

ht
en

st
ei

n,
 A

.H
., 

et
 a

l. 
(4

) [
54

]
C

ir
cu

la
tio

n
20

14
M

ed
ic

in
e

25
89

48
F

la
t o

pt
ic

s w
ith

 d
es

ig
ne

r m
et

as
ur

-
fa

ce
s

Yu
, N

. a
nd

 C
ap

as
so

, F
. [

55
]

N
at

ur
e 

M
at

er
ia

ls
20

14
Ph

ys
ic

s a
nd

 A
st

ro
n-

om
y/

M
at

er
ia

ls
 S

ci
-

en
ce

/C
he

m
is

tr
y/

E
ng

in
e

er
in

g

25
56

49
U

nd
er

st
an

di
ng

 T
iO

2p
ho

to
ca

ta
ly

si
s:

 
M

ec
ha

ni
sm

s a
nd

 m
at

er
ia

ls
 ( 

R
ev

ie
w

)

Sc
hn

ei
de

r, 
J.

, M
at

su
ok

a,
 M

., 
Ta

ke
uc

hi
, M

., 
et

 a
l. 

(7
) [

56
]

C
he

m
ic

al
 R

ev
ie

w
s

20
14

C
he

m
is

tr
y

25
41

50
D

ev
el

op
m

en
t a

nd
 a

pp
lic

at
io

ns
 o

f 
C

R
IS

PR
-C

as
9 

fo
r g

en
om

e 
en

gi
-

ne
er

in
g

H
su

, P
.D

., 
L

an
de

r, 
E

.S
., 

an
d 

Z
ha

ng
, F

. [
57

]
C

el
l

20
14

B
io

ch
em

is
tr

y,
 G

en
et

ic
s 

an
d 

M
ol

ec
ul

ar
 B

io
lo

gy
24

91

N
o.

R
ev

ie
w

 ti
tle

A
ut

ho
rs

So
ur

ce
Ye

ar
 

of
 p

ub
lis

hi
ng

Sc
op

us
 su

bj
ec

t a
re

a
N

um
be

r
of

 c
ita

tio
ns

Ta
bl

e 
1.

 (C
on

td
.)
SCIENTIFIC AND TECHNICAL INFORMATION PROCESSING  Vol. 48  No. 3  2021



THE 50 MOST HIGHLY CITED REVIEWS OF 2013–2017 175

Fig. 1. The distribution of the number of reviews by the number of authors.
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Fig. 2. The distribution of Top 50 reviews by countries by integer and fractional counts.
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article, they reflected the basic concepts, methods,
and technologies of supervised deep machine learn-
ing, which has become extremely popular and actively
used in a variety of tasks. Thus, the terms of the phe-
SCIENTIFIC AND TECHNICAL INFORMATION PROCE
nomenal citation were authors, opinion leaders, who
published an article in one of the most widely read sci-
entific journals, who gave an exhaustive description of
a wide class of machine learning technologies used in
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various fields. In Scopus, this survey has become the
most highly cited in its field.

In addition, a survey is devoted to deep learning,
which occupies the fourth position in our sample,
“Deep learning in neural networks: An overview”
(2015). Its author is Juergen Schmidhuber (Hirsch
index 63), co-director of the Institute of Artificial
Intelligence.

Particle Physics
The second place in our sample was a review on

particle physics published in Chinese Physics C (Cite-
Score 8.35), a monthly peer-reviewed scientific jour-
nal of the Chinese Physical Society and the Institute of
High Energy Physics of the Chinese Academy of Sci-
ences in 2014 [9]. A review of 2016 from the same
source is ranked 15th in the sample [22].

Reviews are made by the Particle Data Group
(PDG); this is an international physics research com-
munity that studies elementary particles and collects
and reanalyzes published results related to their prop-
erties and fundamental interactions. The reviews used
a large amount of data on the topic, there are impres-
sive lists of references (more than 400 sources). The
highly cited Review of Particle Physics is published
every 2 years. The high review rates had a significant
effect on the Impact Factor of the Chinese Physics C
journal. This effect was described in detail in an article
by W. Liu et al. [60]. Scientists have identified causal
relationships where one highly cited article can signifi-
cantly, but temporarily, increase the impact factor of a
journal. Until 2013, Chinese Physics C was classified as
a Q4 journal and had a low impact factor (1.313). In
addition, the total volume of publications in it, at that
time, was no more than 200 a year. In 2014, the journal
won a tender to publish a review in the field of particle
physics, which may be partly due to the rapid growth
of scientific research in China. After the publication of
the review, the impact factor of Chinese Physics C in
2015 increased to 3.761, and in 2016, to 5.514. Cur-
rently, according to Scopus, the journal belongs to Q1.

Chemistry, Materials, and Energy
In a large group of reviews, we included articles that

in the Scopus distribution fell both to chemical cate-
gories and to multidisciplinary ones, but related to the
field of chemistry. Innovations in the chemical indus-
try often do not appear in isolation, but correlate with
other areas of knowledge: physics, biology, ecology,
waste disposal, alternative energy, and so on. The
reviews presented in this group are united by topics,

5 CiteScore (CS) of an academic journal is an indicator that
reflects the average annual number of citations of the latest arti-
cles published in that journal. This journal score was launched
in December 2016 by Elsevier as an alternative to commonly
used JCR Impact Factors (IFs). (Hereinafter, metrics for July
2020).
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that is, research areas in the field of high-tech materi-
als, structures, and processes.

Over the past 15 years, the study of metal-organic
frameworks and the development of these materials
have become one of the most intensively and widely
developed areas [61]. They are considered promising
for storing hydrogen or methane for power generation
and CO2 capture. Reviews that highlight the problems
of metal-organic frameworks [12, 53] took the fifth
and forty-sixth positions in Table 1.

Our sample included a number of reviews devoted
to new hybrid nanomaterials. The author of the most
cited article “Van der Waals heterostructures,”
A.K. Geim6 (h 91) is known primarily as one of the
developers of the first method for producing graphene
[14]. The identification of graphene among mechani-
cally exfoliated graphite sheets and the subsequent dis-
covery of its unusual electronic properties are attract-
ing sustained interest in academia. This is evidenced
by the fact that several reviews on the properties of
graphene and two-dimensional materials [46, 52],
including ultrathin two-dimensional nanosheets [13]
and the analysis method, Raman spectroscopy [28],
are included in the sample. If one rolls a sheet of
graphene into a tube, there will be another nanomate-
rial, recognized by researchers as promising – carbon
nanotubes. One highly cited publication presents
research in the field of their synthesis, purification,
and chemical modification [37]. In particular, carbon
nanotubes are used in electrically responsive drug
delivery systems. The review “Stimuli-responsive
nanocarriers for drug delivery” describes the latest
advances in the development of nanosystems that are
able to control the biodistribution of drugs [36].

The review “Understanding TiO2 photocatalysis:
Mechanisms and materials” [56] considered the
results of studies of titanium oxide photocatalysts and
their applications. Despite the emergence of various
photocatalytic systems of binary oxides, TiO2 is con-
sidered the most promising material due to its excel-
lent physicochemical properties, ease of synthesis, and
relatively low cost [63]. TiO2 photocatalysts are widely
used in environmental and energy applications,
including self-cleaning surfaces, air and water purifi-
cation systems, sterilization, hydrogen evolution, and
photoelectrochemical conversion.

The review “Flat optics with designer metasur-
faces” is devoted to recent developments in the field
of f lat ultrathin optical components called metasur-
faces [55].

The review “Aggregation-induced emission: Together
we shine, united we soar” describes aggregation-
induced emission (AIE). This anomalous phenome-

6 Nobel Prize Laureate in Physics (2010). Interestingly, a high
correlation between bibliometrics and Nobel Prizes has been
found and described in chemistry, medicine/physiology, and
physics (Rodríguez-Navarro, 2011) [62].
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non has been observed with some organic phosphors
(fluorescent dyes). It finds application, for example,
in the field of biomaterials, in particular, to find and
mark the location of proteins [40].

The publication “Visible light photoredox catalysis
with transition metal complexes: Applications in
organic synthesis” (2013) is devoted to photoredox
catalysis [26]. One of the authors of the review,
D. McMillan (h 97), is Professor Emeritus of Chem-
istry at Princeton University and a leading specialist in
the field of asymmetric organic catalysis. In recent
years, photoredox catalysis has been widely used in
organic chemistry to activate small molecules.

Research related to the search for new sources of
energy and methods of its conservation, which is one
of the highest priority tasks in the field of energy [64],
remains in high demand. The most cited areas are lith-
ium-ion batteries [21], perovskite solar cells [29],
sodium-ion batteries [43], supercapacitors [49], and
energy conservation technologies [50].

Reviews of this group have been published in the
following journals: Science (CiteScore 45.3), Nature
Chemistry (38.2), Nature (51.0), Journal of the Ameri-
can Chemical Society (24.8), Chemical Reviews
(100.5), Nature Nanotechnology (59.4), Nature Pho-
tonics (58.3), Nature Materials (63.3), ACS Nano
(23.5), and Chemical Society Reviews (67.1).

Medicine
The amount of medical information is rapidly

growing in the world, which requires constant moni-
toring and updating of data from specialists in this
field [65]. It is not surprising that large medical orga-
nizations are trying to quickly communicate clinical
changes, the diagnosis and treatment of individual
diseases, while studying, generalizing, classifying, and
processing data in a new way.

Experts from all over the world are involved in writ-
ing review publications on widespread and socially sig-
nificant diseases. Such diseases include, for example,
a number of pathologies of the cardiovascular system,
oncological diseases, diabetes mellitus, chronic
obstructive pulmonary disease (COPD) [66], which
for the last 15 years have been included in the WHO
list as the main causes of death in the world [64]. They
have high risk factors such as obesity, smoking, an
unhealthy diet, and environmental factors. In addition
to frequent mortality, these pathologies have a high
threshold of disability of the population, thereby
increasing the socio-economic burden on society. All
this raises concern, which leads to an increase in fund-
ing for medical research, the number of projects and
the number of researchers involved in them.

Given the above, we assumed that highly cited
medical reviews will more often refer to pathologies
that are more likely to become causes of death. For
verification, we compared the topics of the reviews
SCIENTIFIC AND TECHNICAL INFORMATION PROCE
with the ten most common causes of death according
to the World Health Organization (Fig. 3).

In fact, out of 18 medical reviews in our sample, 12
are associated with circulatory diseases, including cor-
onary heart disease, high blood pressure, and stroke,
which are in the first two places of the WHO ranking.
One review refers to COPD (third place) and two
reviews refer to diabetes (ninth place). Another survey,
“Maternal and child undernutrition and overweight in
low-income and middle-income countries,” which
describes not only the medical, but also the socially
significant problem of malnutrition and overweight
among mothers and children in low and middle
income countries [45], is closely related to the themes
of neonatological pathologies (fifth place) and diar-
rhea (eighth place), which is often a consequence of
malnutrition and mortality in children under 5 years of
age. Finally, our sample contains a review of cancer
genome studies, “Cancer genome landscapes” (sixth
place) [25].

Thus, out of the ten most common causes of death
in our sample of reviews, seven are present. We note
that another review on the spread of dementia, “The
global prevalence of dementia: A systematic review
and metaanalysis” (seventh place), almost entered our
sample; it is in 63rd place. It can be added that a review
describing the state and prospects of chronic kidney
disease ranks 124th.

We were unable to find highly cited reviews on
infectious diseases. Perhaps, this is due to the chang-
ing nature of infectious diseases that require more fre-
quent data updates; accordingly, current reviews do
not have time to obtain a large number of citations.
Unfortunately, the emergence of COVID-19 is likely
to fill this gap.

Let us consider the topics of medical reviews and
the context of their preparation in more detail.

The most cited medical review was the article “The
third international consensus definitions for sepsis and
septic shock (sepsis-3)” on the problems of definition
of sepsis and septic shock. These definitions were last
revised in 2001. The expert task force was organized by
the Society of Resuscitation and the European Society
of Intensive Care Medicine, whose members have
extensive experience in defining the pathobiology and
epidemiology of sepsis; they have conducted relevant
clinical trials and provided their recommendations to
specialists [10].

The review “Evidence-based guideline for the
management of high blood pressure in adults: Report
from the panel members appointed to the Eighth Joint
National Committee (JNC 8)” was carried out by a
group of experts from the United States, whose mem-
bers were selected based on their experience in the
field of hypertension, primary health care, including
geriatrics, cardiology, nephrology, nursing, pharma-
cology, clinical trials, evidence-based medicine, epi-
demiology, informatics, and the development and
SSING  Vol. 48  No. 3  2021
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Fig. 3. The most common causes of death (according to the World Health Organization [64]).
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implementation of clinical guidelines in health sys-
tems [15]. The two most cited reviews [10, 15] were
published in the American Medical Association’s
weekly international medical journal (JAMA, Cite-
Score 26.3).

The Task Force on myocardial revascularization of
the European Society of Cardiology (ESC) and the
European Association of Cardio-Thoracic Surgery
(EACTS) issue annual guidelines for clinicians in the
form of reviews based on rigorous analysis of the scien-
tific evidence that is available during preparation.
Reviews are published in the European Heart Journal
(CiteScore 23.7). Our sample included five reviews
published in this journal [17, 30, 31, 41, 51].

The American Heart Association (AHA) collabo-
rates with the centers for disease control and preven-
tion, the national institutes of health, and other gov-
ernment agencies to collect the latest statistics on heart
SCIENTIFIC AND TECHNICAL IN
disease, stroke, and other cardiovascular and meta-
bolic diseases and present them in its statistical update
on cardiovascular diseases and strokes. Reviews of this
group are published in the journal published by Lip-
pincott Williams & Wilkins for the American Heart
Association, Circulation (CiteScore 25.2). The journal
publishes articles related to the research and practice
of cardiovascular disease, including observational
research, clinical trials, epidemiology, health services,
and advances in basic and translational research. Our
sample included five reviews published in Circulation
[20, 23, 24, 27, 54]. Thus, 50 highly cited reviews
included 10 publications from the fields of cardiology
and cardiovascular medicine at once. Two of them,
which refine the existing classifications of diseases,
were carried out with the direct involvement of the
World Health Organization. The first article, “The
2016 World Health Organization classification of
tumors of the central nervous system: A summary,”
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revises the classification of tumors of the central ner-
vous system by the World Health Organization
(WHO) and, according to the authors, reflects con-
ceptual and practical progress compared to the previ-
ous version of 2007 [16]; the second, “The 2016 revi-
sion to the World Health Organization classification of
myeloid neoplasms and acute leukemia,” was prepared
by the American Society of Hematology [42] and is a
revision of the WHO classification of hematopoietic
and lymphoid tissue tumors (previously, the data were
updated in 2008).

Another major medical problem is the incidence of
diabetes mellitus. In 1980 the number of patients was
108 million; in 2014 it was 422 million [64]. The
reviews “Standards of medical care in diabetes” of
2013 and 2014, published in the respected medical
journal Diabetes Care include screening, diagnosis,
and therapeutic interventions [35, 48]. The American
Diabetes Association (ADA) is the author of the
reviews; one of the tasks of the association is to regu-
larly update the Standards of Care for Patients with
Diabetes Mellitus.

Chronic obstructive pulmonary disease (COPD), a
pathology that includes the terms emphysema and
chronic bronchitis, is also a widespread disease. The
review of the American Thoracic Society’s “Global
strategy for the diagnosis, management, and preven-
tion of chronic obstructive pulmonary disease GOLD
executive summary” obtained 3202 citations [33].

In terms of growth rates, the volume of systematic
reviews and meta-analyses in medicine is ahead of
other fields. Therefore, it was not surprising that the
review “Preferred reporting items for systematic
review and meta-analysis protocols (PRISMA-P)
2015: Elaboration and explanation,” which provides
guidance on increasing the transparency, accuracy,
completeness, and frequency of documented system-
atic reviews and meta-analyses, developed by an inter-
national group of experts, appeared in our sample. The
PRISMA-P checklist contains 17 items that are con-
sidered essential and minimum necessary components
of a systematic review or meta-analysis protocol [44].

Biochemistry, Genetics, and Molecular Biology

Highly cited publications on molecular biology
have influenced future advances in this area, as the
authors of the article “The 100 most-cited articles
from JMB” concluded [68]. It is possible that the
reviews presented in our study will also have a signifi-
cant impact on the emergence of new original studies.
As examples, the publications “A global reference for
human genetic variation” [18], “Cancer genome land-
scapes” [25], and “Pfam: The protein families data-
base” systematize genetic studies and contribute to the
formation of collections of gene variations and protein
databases.
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Several highly cited reviews have been devoted to
various molecular mechanisms, in particular, studies
in the field of aging [19], epithelial-mesenchymal
transition [32], and the formation of extracellular ves-
icles [39]. Separately, we can highlight the updated7 set
of guidelines for standardizing autophagy research8

[47], as well as an article on genome editing technol-
ogy based on programmable nucleases9 Cas9 [57].

The review “Executive functions,” which describes
executive functions, is presented separately, since its
subject, developmental psychology, does not fit into
any of the groups presented here [34]. The author,
A. Diamond (h 45), identified a biological mechanism
that causes a deficit in executive function in children
treated for phenylketonuria (PKU); he is included in
18 external advisory boards and 8 editorial boards of all
three major developmental psychology journals [69].

RUSSIAN REVIEW PRACTICE
The authors’ teams of our sample included 17 rep-

resentatives of Russia. They participated in reviews of
particle physics most actively. Out of 11 people, 9 rep-
resent the Institute of High Energy Physics (Moscow).
In addition to them, the coauthors included
S.I. Eidelman (Budker Institute of Nuclear Physics
SB RAS, Novosibirsk, h 60) and A.S. Romanyuk
(National Research Nuclear University MEPhI, Mos-
cow, h 106).

Five authors from Russia took part in a review on
autophages: they are employees of the Kazan Institute
of Biochemistry and Biophysics of the Kazan Scien-
tific Center, Russian Academy of Sciences (Kazan),
the Komarov Botanical Institute, Russian Academy of
Sciences (St. Petersburg), St. Petersburg University, the
Nasonova Research Institute of Rheumatology (Mos-
cow), and the Lomonosov Moscow State University [47].

Among the authors’ groups of medical reviews
included in the sample, there was only one coauthor
from Russia: a representative of the Russian Society of
Cardiology, E.V. Shlyakhto, a Russian scientist, cardi-
ologist, and Academician of the Russian Academy of
Sciences (h 33). On behalf of the Russian Society of
Cardiology, he took part in the review “2016 ESC
Guidelines for the diagnosis and treatment of acute
and chronic heart failure,” which received more than
4500 citations. For comparison, the most highly cited
Russian review in the field of heart failure, “Russian
heart failure society, Russian society of cardiology.
Russian scientific medical society of internal medicine
guidelines for heart failure: Chronic (CHF) and acute

7 The first review was published in 2008.
8 The autophagy process is encoded in the genome and can serve

as a basis for increasing the effectiveness of methods of treating
malignant neoplasms.

9 RNA-guided endonucleases, known as Cas9, from the microbial
adaptive immune system CRISPR can easily target virtually any
place in the genome.
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decompensated (ADHF). Diagnosis, prevention, and
treatment” published in the authoritative Russian
journal Cardiology in 2018 has only 78 citations in Sco-
pus [70].

One of the reasons for the low citation rate of Rus-
sian scientists is that in our country medical teaching
materials often do not fall into the main scientific doc-
ument f low at all. This is indicated by A.A. Mzhelsky
and O.V. Moskaleva: 

“… the guidelines of associations are usually pub-
lished in brochures and come out in separate runs or
published on the portals of ministries, where some-
times the authors are not indicated at all, or the group
of authors is indicated at the end of the document, but
due to the lack of republishing in scientific journals,
authors do not receive any citation …. An example of
one of the few Russian journals that publishes national
guidelines could be the journal Sakharnyi Diabet (Dia-
betes Mellitus), in which the Diabetes Mellitus
Guidelines published in 2007 as of June 28, 2020 had
111 citations. If we take into account the journal’s cita-
tion rate (CiteScoreTracker 2020 = 1.5), then this arti-
cle was cited 74 times more often than the average.
Since this is a rare practice for Russian journals and
authors (especially in the field of medicine), this puts
them in an unequal position with foreign competitors
in the same subject area, underestimating their biblio-
metric indicators, and, in particular, leaving journals
in the lower quartiles” [71].

There are also other reasons for the modest results
in citing Russian medical specialists; these were stated
by Verbitskaya10 on the web pages of the Russian
Chapter of the Cochrane Collaboration. These
include the unsatisfactory presentation of abstracts
from Russian journals in international databases such
as PubMed, the lack of a function for uploading the
corresponding links to bibliographic managers, the
publication of articles on the Internet only in PDF for-
mat, which makes it difficult or impossible to link to
articles of our authors when working with search
engines in English. In addition, the low quality of clin-
ical trials, unsatisfactory performance of statistical
analysis and presentation of the results also prevent
Russian medical science from reaching a decent level
(cited from [72]).

The situation with Russian surveys is well charac-
terized by the use of PRISMA protocols11, as included
in our list of highly cited reviews [44]. To reduce the
influence of human and other factors leading to the
distortion of research, the scientific community forms

10Elena Vladimirovna Verbitskaya is the Researcher at Cochrane
Russia, Associate Professor of the Department of Clinical Phar-
macology and Evidence-Based Medicine, Head of the Depart-
ment of Pharmacoepidemiology and Biomedical Statistics of
the Waldman Institute of Pharmacology of the Pavlov
St. Petersburg State Medical University.

11Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (formerly QUOROM).
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special rules. The application of these rules is wide-
spread in the medical community. Thus, the use of the
PRISMA protocols is encouraged by reputable jour-
nals that publish medical research, some of which refer
to these protocols in their guidelines for authors; some
journals require authors to adhere strictly to them.
Some of the foreign reviews carried out using the
PRISMA protocols are pre-registered on the PROS-
PERO platform12, which plays the role of an interna-
tional register of systematic reviews. Registration helps
to avoid duplication and reduce the possibility of bias
in the assessment of the data provided by allowing the
completed review to be compared with what was
planned in the protocol. Reputable journals such as
PLoS, BMJ and BMJ Open, BioMed, Central, and
BJOG recommend pre-registering systematic reviews
in guidelines for authors, including registration data in
manuscripts, making these records and research pro-
tocols available to reviewers and editors, as well as
readers of published reviews.

Recently, Russian researchers have started using
PRISMA, although not very actively. On the
eLIBRARY.ru platform, only 34 reviews were found
in whose annotations the use of the PRISMA proto-
cols was declared. Of these publications, 13 were pre-
pared in 2020, 11 in 2019, 3 in 2018, 4 in 2017, 1 in
2016, and 2 in 2015.

At the same time, the so-called narrative review
type prevails in the total mass of medical reviews by
Russian authors (the author’s vision of the problem,
supported by literature sources). As a result, such often
“subjective” reviews in the field of medicine are prac-
tically not cited in the West and are not accepted in
foreign journals, and Russian journals with such
reviews (without systematic reviews) are usually
denied indexing in specialized international scientific
databases such as Medline [71].

CONCLUSIONS
Review articles are an important part of the scien-

tific document f low. They systematize various studies,
form a general picture of the current state of affairs,
the most important results, the methods used, and
research fronts for the reader. Good reviews in the sci-
entific community are highly valued, as evidenced, in
particular, by their high level of citation in scientific
publications. The study of the most cited reviews
allows one to form an idea of the most important
research fronts for the scientific community.

Our sample of highly cited reviews came from
industry-leading Q1 journals (by bibliometrics and
expert opinion). That being said, there are cases where
a series of highly cited reviews can significantly raise a
journal’s rating.

12PROSPERO is developed and supported by the University of
York Access and Outreach Center and funded by the National
Institute for Health Research (NIHR).
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Medicine (18), chemistry (13), biochemistry,
genetics, and molecular biology (8) were the leading
topics among the 50 most cited reviews we selected for
the study. Many of them were written in the format of
regularly updated reviews of the results of relevant
research with the participation of authoritative groups
of experts from the world’s leading scientific institu-
tions. Some of the reviews were written in the frame-
work of international collaborations (internationally
collaborative reviews; this concept was first intro-
duced by Yu.S. Ho and M. Kahn, such work implies
the participation of scientists from different universi-
ties in the world in their preparation [73]). In many
fields of science, the regular release of systematic
reviews is carried out on behalf of national and inter-
national associations, which thus keep up to date, dis-
seminate extensive and constantly evolving knowledge
among researchers, systematizing and comparing
them along the way. Such activities require significant
efforts of leading representatives of the scientific com-
munity, but their contribution saves more time for
other researchers and helps them avoid erroneous
decisions and make new discoveries faster.

The G7 countries were in the lead both by integer
and fractional counts, it is in these countries that the
most authoritative scientific organizations on a global
scale are located; the active participation of authors
from these significantly increases the chances of a suc-
cessful review. An article can be written both by large
groups of authors and by small groups of two to three
researchers. There are cases when the author of a
highly cited review is one person, but this must be a
recognized specialist in their field. In each case, at
least one author from the group of authors must have
a Hirsch index higher than 45. Interestingly, Eugene
Garfield13 came to the conclusion that among the
0.1% level of the best authors, a significant proportion
of them had received the Nobel Prize or would receive
it in subsequent years [74]. In our case, an example of
such an effect was the authorship of the review devoted
to the properties of graphene by the Nobel laureate of
2010 A.K. Geim [14].

Unfortunately, today in Russia there is no practice
of annual generalization of scientific data in the form
of reporting, recommendation, and other review pub-
lications that would be highly cited and recognized by
the international scientific community. The texts
called scientific reviews are published in special review
periodicals and continuing editions Annual Reviews,
Yearbooks, Scientific Review, Annals, in issues of
Abstract Journals of the VINITI and INION, Russian
Academy of Sciences, in journals published by scien-
tific societies, in collections of departmental informa-

13Eugene Garfield, founder of the Institute for Scientific Infor-
mation (ISI, Philadelphia, PA, now Thomson Reuters, New
York, NY), was one of the first to systematically use citation
analysis to identify potential Nobel Prize winners based on their
publication citation ratings.
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tion services: Central Scientific Research Institute of
Information and Feasibility Studies of Oil Refining
and Petrochemical Industry, All-Russian Research
Institute for Problems in Scientific and Technical
Progress and Information in Civil Engineering,
Research Institute of Higher Education, Informavt-
odor, and others). Scientific reviews are also published
in primary periodicals and continuing editions (mainly,
these are journals, the names of which begin with the
words Uspekhi …, Dostizheniya …, Sovremennye Prob-
lemy …, Advances in …, Progress in …). These journals
can be profiled by branches of science (Uspekhi
Khimii, Uspekhi Fiziologicheskikh Nauk), and multi-
disciplinary (Uspekhi Sovremennogo Estestvoznaniya).
Such publications are mainly located in the closed sys-
tem of Russian scientific communications, focused on
the domestic researcher.

Our analysis covered only a small fraction of the
highly cited review publications. The authority of the
scientist and the team, the high relevance of the sub-
ject of the review, as well as the rating of the source,
significantly increase the demand for the document.
We believe that the most important conclusion is the
need to pay more attention to writing reviews when
planning research projects, training graduate students,
and improving the qualifications of young scientists.
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