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Abstract
Bioinformatics journals publish research findings of intellectual synergies among
subfields such as biology, mathematics, and computer science. The objective of this study
is to characterize the citation patterns in bioinformatics journals and their correspondent
knowledge subfields. Our study analyzed bibliometric data (impact factor, cited-half-life,
and references-per-article) of bioinformatics journals and their related subfields collected
from the Journal Citation Report (JCR). The findings showed bioinformatics journals’
citations are field-dependent, with scattered patterns in article life span and citing
propensity. Bioinformatics journals originally derived from biology-related subfields have
shorter article life spans, more citing on average, and higher impact factors. Those journals
derived from mathematics and statistics demonstrate converse citation patterns. The
journal impact factors were normalized, taking into account of the impacts of article life
spans and citing propensity. A comparison of these normalized factors to JCR journal
impact factors showed rearrangements in the ranking orders of a number of individual
journals, but a high overall correlation with JCR impact factors.
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Introduction
Bioinformatics is a rapidly growing, interdisciplinary field of science that applies
methods from information technology, computer science, mathematics, and statistics to
solve problems in biological science (Molatudi, Molotja, & Pouris, 2009). There are a
growing number of massive and heterogeneous biological data sets, including genomics,
transcriptomics, and proteomics data, which were produced by new, affordable
technologies like genome sequencing (Brown, 2003; Drmanac, 2010). This flood of
information makes interdisciplinary teamwork using meaningful data even more
challenging for bioinformatics researchers. As an independent scientific discipline,
bioinformatics deals with diverse forms of data derived from many fields with different
focuses. For instance, bioinformatics articles in molecular biology and medicine primarily
address solving complex biological questions; bioinformatics research papers derived from
computer science focus on algorithms and database developments that support biological
studies; while scientists in mathematics and statistics are interested in biology theoretical
modeling and quantitative measurement for data analysis (MacMullen & Denn, 2005).
Interestingly, these individual fields have different research traditions with various rates
and direction of information exchanges, and as a result, their citation patterns are quite
different; therefore, the field-dependent patterns need to be characterized by analyzing
their bibliometric data.
Standard bibliometric assessments of research performance in interdisciplinary
fields pose challenges in making fair and comparable scientific publication evaluations for
appointments of research staff and faculty promotions. Hirsch (2005) presented the hindex that was used to characterize the scientific performance of scientists (Cronin &
Meho, 2006) and journals (Schubert & Glänzel, 2007). Wagner (2011) reviewed the
approaches taken to assess interdisciplinary research. Different fields have their own
citation patterns and have diverse impacts on interdisciplinary journals (Larivière &
Gingras, 2010), and necessary field normalization has been proposed to evaluate citation
performance (Zitt & Small, 2008).
Bibliometric analysis has been used in various analyses of the citation patterns of
authors (Cronin & Overfelt, 1993; Lin, White, & Buzydlowski, 2002; Jeong, Lee, & Kim,
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2009; Yan & Ding, 2010; Zhao & Strotmann, 2011), as well as of journal articles (Moed,
2005). Garfield’s (1955) citation impact factor (IF) has been widely used in the assessment
of journal quality. Impact factor normalization was proposed based on the ranking of the
journals (Pudovkin & Garfield, 2004) or on the impact factor without adjustment for its
value (Marshakova-Shaikevitch, 1996; Schubert & Braun, 1993; Schubert & Braun, 1996;
Sen, 1992; Vinkler, 2002); however, it has been shown that only considering impact factor
in this measurement can lead to biased interpretations of research (Moed, 2005). Field
normalization methods, such as the mean normalized citation score (Moed, De Bruin, &
Van Leeuwen, 1995) or citation rate (Schubert & Braun, 1986), were reported by
comparing the average number of citations in a set of documents with the average number
of citations in a given field (Glänzel et al., 2009). A journal-based normalization method,
J-factor (Bell, Mittermaier, & Tunger, 2009), was proposed to make citation profile
comparisons among different research institutes.
The bioinformatics field-dependent patterns were mixed with the multidisciplinary
nature, making it even more difficult to delineate the emerging and complex
interdisciplinary patterns through bibliometric study (Molatudi et al., 2009). Particularly,
bibliometric analysis has been used for assessing the trends of bioinformatics research in
particular countries (Guan & Gao, 2008; Molatudi et al., 2009), as well as the article key
words, citation impact, and research collaboration (Patra & Mishra, 2006; Glänzel,
Janssens, & Thisjs, 2009). However, in bioinformatics, there are two prominent factors in
considering journal citation impact: article life span and citing propensity.
The article life span is represented by the obsolescence indicator such as cited-halflife (Avramescu, 1979; Wallace, 1086; Tsay, 1998; Egghe & Rousseau, 2 000a; Egghe &
Rousseau, 2000b; Nicholas et al., 2005; Tona & Al, 2006; Larivière, Archambault, &
Gingras, 2008). The normalization of citation frequency over the course of time is
necessary (Kuo & Rupe 2007; Yu, Yang, & Liang, 2010), especially for journals in
modern fields of science with short article life spans, such as biology. Articles in journals
of more traditional fields of science, such as mathematics, tend to have a much higher
longevity (Glänzel & Schoepflin, 1999).
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The citing propensity reflected by the number of references for the article can be
normalized to compute the citation impact (Biglu, 2008; Gomez-Sancho & ManceboonTorrubia, 2009). Specifically, fractional counting (Small & Sweeney, 1995) was used for
co-citation analysis and incorporated into journal normalization (Zitt & Small, 2008; Moed,
2010; Leydesdorff & Bornmann, 2011). Garfield (2002) reported that the number of
references per article was higher in biological journals than in mathematics journals. Some
bioinformatics journals are developed from fields like biology or mathematics, so it is
reasonable to consider that these journals might inherit the journal aging patterns and
citing propensity from the contributing subfields.
Instead of looking at the citation patterns of individual articles, or starting with
impact factor without normalization for comparing journal performance, we analyzed the
citation patterns across bioinformatics journals as well as their knowledge subfields. A
normalization method was used to evaluate bioinformatics journal citation performance,
taking into account the impacts of article life spans and citing propensity. Analyzing the
citation patterns in bioinformatics journals could help bioinformatics researchers
understand how the bioinformatics discipline evolves as a dynamic interdisciplinary field.
The practicing information professionals or librarians could also utilize the bioinformatics
citation patterns for understanding the users and building the collection.
The paper is organized as follows: 1) identification of the citation patterns (impact
factor, cited-half-life, and references-per-article) in bioinformatics journals, 2) correlation
and comparison of the citation patterns with their correspondent knowledge subfields, and
3) mathematical formulation to normalize these effects for journal impact analysis.

Methods and data collection
Journal selection
Glänzel et al. (2009) conducted a comparative analysis of publication activity and
citation impact using a core of bioinformatics literature (25 journals). Since bioinformatics
is a highly interdisciplinary field, journals that contribute to bioinformatics may be found
in various disciplines. The selection of the bioinformatics journals in this study was from
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diverse sources, which included bioinformatics journals from the International Society of
Computational Biology (http://www.iscb.org/iscb-publications-journals), Bioinformatics at
France (http://www.bioinformatics.fr/journals.php), the Wikipedia bioinformatics journal
list (http://en.wikipedia.org/wiki/List_of_bioinformatics_journals), PhamTao
(http://www.pharmtao.com/Bioinfo/BioinformaticsJournals.htm), and journals under the
“Mathematical and Computational Biology” section in the Web of Science
(http://apps.isiknowledge.com) Science Journal Citation Report (SJCR). We comprised a
comprehensive consensus list of 32 bioinformatics journals by eliminating those with
fewer than 500 total citations reported in SJCR, those that have been published for less
than 10 years, and those in review or newsletter formats. Individual journal citation data
during the 2003– 2007 period, including IFs for two years and five years, cited-half-life,
and references-per-article, were directly retrieved from the SJCR website in October 2009 .

[Insert Table 1 in here]

Data statistical analysis
SJCR categorized each bioinformatics journal into a discipline. In order to look at
the relationships between the individual journals and their derived knowledge subfields,
the aggregated citation data that represented their knowledge fields (disciplines), including
impact factor and cited-half-life, were calculated. The Pearson correlation was analyzed to
compare data from the impact factors, article life span, and citing propensity for each
journal, as well as for their derived knowledge subfields.

Bioinformatics journal impact normalization
Citation impact adjustments were proposed to normalize the effects of differences
in journal article life spans (cited-half-life) and propensity to cite (references-per-article),
respectively. Previous research expressed R-impact factor (Kuo & Rupe, 2007) as
RIFi (t ) = IFi (t ) × Fi −1 (1 / 2) , where IFi (t ) is impact factor for ith journal in year t, and
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Fi −1 (1/ 2) is cited-half-life (see the definitions in SJCR). R-impact factor (RIF)
normalized the effect of article life span on the citation pattern. The impact of a journal’s
citing propensity can also be normalized by appending a new variable Ri (t ) to R-impact
factor (Zitt & Small, 2008; Gomez-Sancho & Mancebon-Torrubia, 2009). The propensity
adjusted impact factor (PRIF) was computed for each journal by the following equation:

PRIFi (t ) = IFi (t ) × Fi −1 (1/ 2) × Ri (t )

(1)

in (1) Ri (t ) is defined as:
Ri (t ) = AVC (t ) / AVCi (t )

(2)

in (2) AVC (t ) was computed as:
N

t

N

t

AVC (t ) = ∑ ∑ rij / ∑ ∑ pij
i =1 j =t0

(3)

i =1 j =t0

and AVCi (t ) was computed as:
t

t

AVCi (t ) = ∑ rij / ∑ pij
j =t0

(4)

j = t0

AVC (t ) was defined as the average number of citations per article in a given list of
journals, AVCi (t ) was the average number of citations per article in a particular journal,
rij is total citation number in jth year for ith journal, pij is citable article number for ith
journal, and N is the number of journals. Adjustments and a computation formula were
proposed to normalize these two factors in citation impact. Journal rankings were
compared before and after normalization.

Results
Citation patterns in bioinformatics journals
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Table 1 showed 32 bioinformatics journals’ impact factors displayed as IF(2):
impact factor for two years, and IF(5): impact factor for five years, their cited-half-life
scores, as well as their references-per-article scores based on seven disciplinary
subcategories. As Table 1 indicates, some of the 32 journals have varied bibiliometric
patterns in three variables of impact factor, cited-half-life, and references-per-article. IF(5)
scores ranged from 1.06 (Biometrical Journal: Statistics) up to 9.67 (Genomics: Genetics).
As for the cited-half-life, it was sorted from 2.4 years (BMC Genomics: Genetics) to over
10 years (e.g., Mathematical Biosciences: Math). The references-per-article scores ranked
from 21 references-per-article (Biometrika: Statistics) to 55.4 references-per-article
(Genome Biology: Genetics).
When comparing the low/high impact factors and cited-half-life, genetic and
molecular biology journals (e.g., Proteomics, Bioinformatics, and Genome Biology)
showed high impact factors and short life spans (Cunningham, 1995; McCain & Turner,
1989), while math and statistics journals (e.g., Biometrika, Journal of Mathematical
Biology, and Mathematical Bioscience) demonstrated extremely long cited-half-life with

low impact factors (Cunningham, 1995). To better analyze the relationships between
journal life spans and impact factors of the journals, the disciplinary categories to which
they belonged, as well as the IF(5) and cited-half-life scores were plotted in Figure 1.
Mathematics and statistics bioinformatics journals showed longer article life spans and
lower impact factors compared to other fields; bioinformatics journals related to genetics,
biochemistry, and molecular biology demonstrated a sparse distribution for journal impact
factors and article life spans. Figure 2 showed the relationship between the number of
references per article and impact factor in bioinformatics journals. The bioinformatics
journals with higher impact factors (e.g., genetics, molecular biology related) generally
have more references per article. A Pearson correlation analysis of IF(2), IF(5), cited-halflife, and references-per-article indicated that IF(2) and IF(5) had a positive correlation ( p
<0.01) and that references-per-article had a positive (p <0.01) correlation with IF(2) or
with IF(5); however, cited-half-life did not have statistical correlation with any of the other
factors.
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[Insert Figure 1, 2 here]

Interrelationships with derived knowledge fields
Further investigation was made of the relationship among the impact variables of
the journals and their derived knowledge fields/subfields. For each subcategory’s journals,
the values for the whole subfield and the aggregated IF(2) and cited-half-life values for the
particular subfield’s group of bioinformatics journals were computed and summarized in
Table 2. For example, within molecular biology category there were five bioinformaticsrelated journals, but within the whole subfield, 275 journals fell into the same category in
the Science Journal Citation Report. Again, biology-related (molecular biology and
biochemistry) bioinformatics journals had high impact factors with short life spans, while
the math-related ones had low impact factors but long life spans (Table 2). The Pearson
correlation analysis indicated that these bioinformatics journals’ IF(2) and cited-half-life
scores had positive correlations ( p< 0.05) with subfield’s IF(2) and cited-half-life.

[Insert Table 2 in here]

Citation impact normalization
Given the fact that bioinformatics journals’ impact factors are field-dependent,
bioinformatics journals with high impact factors are more likely to be found in rapidly
expanding research areas (e.g. genetics, molecular biology), a short lived body of
literature with more references per article (Seglen, 1997). If these patterns are sparse,
normalizing them could be beneficial for comparison. For this reason, we considered
impact normalization as a neutral estimate. The method used to normalize these fielddependent factors resulted in a single value that favored journals with longer cited-half-life
and reduced the impact of the citing propensity effects. IF(2), IF(5), RIF(2), and PRIF(2)
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measurement indexes of the bioinformatics journals were computed, and their
correspondent ranking orders were listed in Table 3. Bioinformatics research dealing with
dynamic research subfields that have a high amount of activity and short article life spans,
such as biochemistry and molecular biology, have a correspondingly high proportion of
citations to recent publications—hence, higher journal impact factors—than, for example,
mathematics. Particularly, the PRIF(2) ranking places math- and statistics-related journals
(e.g., Biometrics, Statistics in Medicine) into higher ranks than the results derived from
other methods, due to stable life spans of papers and low citing propensity for journals in
these subfields (Table 3). Pearson correlation analysis indicated that the PRIF(2) had
positive correlations (p < 0.01) with IF(2), IF(5), and RIF(2).

[Insert Table 3 in here].

Discussion
Publication activity and citation habits can vary among subfields, making
scientometric evaluation difficult (Glänzel & Schubert, 2003). Bioinformatics journals are
solving particular biological problems in various subfields, and these journals inevitably
inherit the citation patterns of other fields. Citation analysis in bioinformatics journals
explored diverse citation characteristics and the interplay of relationships among impact
factors, article life spans, and citing propensity. The journals published bioinformatics
solutions related to genetic, biochemistry, and molecular biology are active and fastdeveloping areas while those related to mathematics and statistics are more stable with a
slower development speed. Bioinformatics journals derived from the dynamic research
subfields such as genetics and molecular biology accumulate a huge number of citations
within a short time period, but the published articles quickly become obsolete (Marton,
1985). Alternatively, articles from subfields like mathematics and statistics have a longer
life span in the literature (Bensman, Smolinsky, & Pudovkin, 2010) but have a smaller
portion of short term citations, leaving them with lower impact factors (Moed, Burger,
Frankfort, & Van Raan, 1985). Subfields such as medical informatics depend greatly on
the basic clinical research output and must translate the research findings from the bench
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work to the bedside; consequently, medical informatics journals eventually have fewer
citations than the subfields of basic biological research (Seglen, 1997). Most of the
bioinformatics journals are derived from the established journals in other disciplines and
have inherited those subfields’ bibliometric patterns.

The citation impact of a research field is directly proportional to the mean number
of references per article, which varies considerably from field to field (Moed et al., 1985).
In the dynamic research subfields (e.g., genetics, molecular biology), the high impact
factor is related to the number of citable materials (Vinkler, 1996). A higher impact factor
journal usually corresponds with a higher number of references per article (Zitt & Small,
2008; Biglu, 2008). Conversely, simply increasing the number of references for a journal
publication would not necessarily “increase” the impact factor score. PRIF uncovered this
“hidden bias” by normalizing it for journal citation comparisons. The positive correlations
between impact factors with or without normalization indicated such adjustments of
normalization were within the same ranges of the measurement with reasonable variations.

Conclusion
Bioinformatics journals show scattered and field- dependant journal citation
patterns. Article life spans reflect the pace of the evolving, dynamic natures of the
subfields in bioinformatics. Those bioinformatics journals with higher impact factors
generally come with higher citing propensity. Such a propensity simply increases the
chances of citation in number but without providing real improvement for the journal
citation impact. The citation impacts, as well as the article life spans of these journals,
show similar patterns “inherited” from their correspondent knowledge fields. Based upon
previous work and current study, a normalized impact factor PRIF was proposed to make a
comparative analysis of the bioinformatics journals’ citation impacts by normalizing the
differences in impact factor, article life spans, and citing propensity.
This study also has its limits. The bibliometric data used for this research was
limited to journal citation impacts and therefore this study focuses on journal level citation

11

patterns. The future research will expend on the individual article life spans analysis
conducted by Albarrán and Ruiz-Castillo (2011) and Walters (2011), as well as citation
propensity in bioinformatics journals. Additionally, this study used the subfields of the
journals within bioinformatics discipline as defined by the ISI Journal Citations Reports
subject categories. Bioinformatics journals may belong to one, two, or even more of these
subject categories. Only one category was chose as a representative subfield in this study.
The results of statistics, however, showed diverse citation patterns of impact factor, article
life spans, and citing propensity in bioinformatics journals, which can be well adjusted and
normalized by the proposed approach.
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Figure 1. Scatter chart for bioinformatics journals’ impact factor: IF(5) and Cited Half Life
(CHL) grouped by JCR subject categories.
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Figure 2. Scatter chart for bioinformatics journals’ impact factor: IF(5) and References per
article (RPA) group by JCR subject categories.
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TABLE 1. Descriptive data of 32 Bioinformatics Journals
Subcategories

Bioinformatics Journal

Biochemistry Research
Method

Bioinformatics
BMC Bioinformatics

Biochemistry& Molecular
Biology

Computer Science
Interdisciplinary

Genetics & Heredity

Metabolic Engineering
Nucleic Acids Research
Proteins-structure
function and
bioinformatics
Proteomics
Structure
Artificial Intelligence in
Medicine
Computer Methods and
Programs in
Biomedicine
Computers in Biology
and Medicine
IEEE Transactions on
Information Technology
in Biomedicine
Journal of
Computational Biology
Journal of Molecular
Modeling
BMC Genomics
DNA Research
Genome Biology

Total
Citations

IF(2)

IF(5)

Cited
Half Life
(2007)

3166

20520

4.32

6.48

4.8

23.7

1734

7362

3.78

4.25

2.8

34.8

204

718

3.52

4.14

4

39.9

5649

39362

6.88

6.97

6.5

40.3

1919

7712

3.42

4.02

5.7

42.8

2076
816

10777
4442

4.59
5.4

5.19
5.44

3.5
6.6

42
45.1

248

551

1.96

2.22

5.6

37.6

503

646

1.22

1.28

6.8

24.5

419

598

1.27

1.43

5.2

26.8

315

890

1.94

2.83

4.4

28.8

408

927

1.56

2.27

6.5

30.5

404

703

2.02

1.81

5.9

38.3

1131
153
927

4669
593
7242

3.93
3.61
6.15

4.13
3.88
7.81

2.4
6.6
4.4

47
41.9
50.9

Articles
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Reference
per article
(2007)

Genome Research
Genomics
Human Molecular
Genetics
Math, Computational
Biology

Medical Informatics

Statistics

1117
857

10810
2693

10.2
3.08

9.67
3.14

5.2
10

46.7
39

1745

13249

7.25

7.59

5.9

47.2

414

849

1.74

2.05

8.8

35.5

310

611

1.58

1.97

>10

30.2

Bulletin of
Mathematical Biology
Journal of Mathematical
Biology
Journal of Molecular
Graphics & Modeling
Journal of Theoretical
Biology
Mathematical
Biosciences
International Journal of
Medical Informatics
Journal of Biomedical
Informatics

342

918

2.35

2.68

>10

42.6

1613

4016

2.45

2.49

10

38

458

699

1.15

1.53

>10

31.6

454

1101

2.75

2.42

4.6

26.4

256

667

1.92

2.61

3.9

32

Journal of the American
Medical Informatics
Association

376

1461

3.43

3.87

5.2

31.6

345
622
381

365
1463
719

1.11
1.97
1.41

1.06
2.35
1.89

6.7
10
10

22.9
22.4
22.6

145

377

2.18

2.6

9.1

35.9

1343

3109

2.11

2.32

8.8

26.7

Biometrical Journal
Biometrics
Biometrika
Statistical Methods in
Medical Research
Statistics in Medicine

Note. IF(2)= Impact Factor for two years; IF(5)= Impact Factor for five years, data collected from 2003~2007.
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TABLE 2. Bioinformatics journals and their subfields’ Impact Factor and Cited Half Life.
Subcategories

Bioinformatics Journal Name

Biochemistry Research
Method

Bioinformatics

IF(2)

Cited Half
Life

Discipline
IF(2)

Discipline
Cited Half
Life

4.08 (2*)

3.5 (2)

3.27 (65)

5.7 (65)

3.44 (5)

5.8 (5)

4.24 (275)

6.9 (275)

1.6 (6)

4.8 (6)

1.55 (94)

7 (94)

5.88 (6)

4.7 (6)

4.36 (138)

6.2 (138)

BMC Bioinformatics
Biochemistry&
Molecular Biology

Metabolic Engineering
Nucleic Acids Research
Proteins-structure function and bioinformatics
Proteomics
Structure

Computer Science
Interdisciplinary

Artificial Intelligence in Medicine
Computer Methods and Programs in Biomedicine
Computers in Biology and Medicine
IEEE Transactions on Information Technology in
Biomedicine
Journal of Computational Biology
Journal of Molecular Modeling

Genetics & Heredity

BMC Genomics
DNA Research
Genome Biology
Genome Research
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Genomics
Human Molecular Genetics
Math, Computational
Biology

Bulletin of Mathematical Biology
Journal of Mathematical Biology
Journal of Molecular Graphics & Modeling

2.07 (5)

10 (5)

2.84 (29)

7 (29)

2.55 (3)

4.8 (3)

1.78 (20)

6.8 (20)

1.88 (5)

10 (5)

1.16 (92)

10 (92)

Journal of Theoretical Biology
Mathematical Biosciences
Medical Information

International Journal of Medical Informatics
Journal of Biomedical Informatics
Journal of the American Medical Informatics
Association

Statistics

Biometrical Journal
Biometrics
Biometrika
Statistical Methods in Medical Research
Statistics in Medicine

* Number of journals in subcategories or discipline.
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TABLE 3: Bioinformatics journal normalized rankings using IF(2), IF(5), RIF(2), and PRIF(2)
PRIF(2)
Rank

IF(2)
Rank

1
2
3
4
5
6
7
8
9
10

1
3
2
7
21
14
5
19
28
16

11

18

12

10

13

17

14

12

15
16

4
26

17

15

18

13

Bioinformatics Journal Name

IF(2)

IF(5)

RIF(2)

PRIF(2)

Genome Research
Nucleic Acids Research
Human Molecular Genetics
Bioinformatics
Biometrics
Genomics
Structure
Statistics in Medicine
Biometrika
Journal of Theoretical Biology
Statistical Methods in Medical
Research
DNA Research
Journal of Molecular Graphics &
Modeling
Journal of the American Medical
Informatics Association
Genome Biology
Journal of Mathematical Biology
International Journal of Medical
Informatics
Proteins-structure function and
bioinformatics

10.18
6.88
7.25
4.32
1.96
3.08
5.4
2.02
1.41
2.45

9.67
6.97
7.59
6.48
2.22
3.14
5.44
1.81
1.89
2.49

52.94
44.72
42.78
20.74
19.7
30.8
35.64
18.57
14.1
24.5

34.57
34.36
28.25
27.46
27.21
25.48
24.69
22.98
20.9
19.95

2.18

2.6

19.84

19.51

3.61

3.88

23.83

17.82

2.35

2.68

23.5

17.6

3.43

3.87

17.84

17.31

6.15
1.58

7.81
1.97

27.06
15.8

17.28
16.14

2.75

2.42

12.65

14.99

3.42

4.02

19.49

14.07
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19
20
21

25
6
31

1.67
1.71
15.31
13.59
Bulletin of Mathematical Biology
4.59
5.19
16.07
12.13
Proteomics
1.15
1.53
11.5
11.4
Mathematical Biosciences
Computer
Methods
and
Programs
in
22
30
1.22
1.28
8.3
10.95
Biomedicine
23
27
1.56
2.27
10.14
10.91
Journal of Computational Biology
24
11
3.52
4.14
14.08
10.62
Metabolic Engineering
25
32
1.11
1.06
7.44
10.16
Biometrical Journal
26
20
1.97
2.35
11.92
9.89
Journal of Molecular Modeling
27
9
3.78
4.25
10.58
9.66
BMC Bioinformatics
IEEE Transactions on Information
28
23
1.92
2.61
8.54
9.66
Technology in Biomedicine
29
22
1.94
2.83
10.98
9.09
Artificial Intelligence in Medicine
30
29
1.43
6.6
7.66
Computers in Biology and Medicine 1.27
31
24
1.74
2.05
7.49
6.7
Journal of Biomedical Informatics
32
8
3.93
4.13
9.43
6.41
BMC Genomics
* IF(2): Impact factor for two years, IF(5): Impact factor for five years, RIF(2): R-impact factor for two years, PRIF(2): Propensity adjusted impact factor for
two years
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