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The impact of a medical or scientific journal is often

attributed to the 2-year citation index, as well as its rank

order relative to other journals in its universe of subjects.

These rankings are derived from impact factors based on a

system devised by the Institute for Scientific Information

(now Thomson Reuters) in the 1950s. An original purpose

of the journal impact factor ranking was to provide an

evaluative resource to medical libraries for decision mak-

ing about which journals to include in their holdings.

Currently, there is an active dialogue among scientific

journals about the strengths and weaknesses of the impact

factor ranking system as an evaluative tool.1–7 Indeed,

some journal editors have been highly critical, even to the

point of suggesting abandonment of the impact factor as a

journal metric.4 Recently, the Editor of the Proceedings of

The National Academy of Sciences stated that ‘‘the sci-

entific community must not rely exclusively on the impact

factor of journals.’’2 One shortcoming of a journal’s impact

factor is that it can be skewed by publication of an isolated,

but highly cited paper. In addition, citation data do not

distinguish between review articles (which usually

generate a higher number of citations, including self-cita-

tions) versus original peer-reviewed scientific articles, or

editorials (which are generally not counted as a source

document in the denominator when calculating the impact

factor, while the number of citations can be used in the

numerator of the calculation of the mean citations per

source article). The 2-year impact factor can also under-

state citations when a journal publishes high impact and

highly cited articles late in the year; this is an issue of

concern for the Annals of Surgical Oncology because

important papers from the annual meeting of the Society of

Surgical Oncology (SSO) and the American Society of

Breast Surgeons are published late in the year. Because of

the perceived limitations of the traditional journal ranking

system, additional evaluative tools and schemas have been

used to benchmark the value of medical journals.3,6,7

The utility of any given journal metric is dependent on

the mission of the journal. The Annals of Surgical Oncol-

ogy is a journal that serves to disseminate important

research findings and practice-changing results in the field

of oncology that are of interest to members of the SSO, as

well as an educational value to the broad community of

surgical oncology investigators, practitioners, and trainees

worldwide.

In our view, the value of a medical journal such as the

Annals of Surgical Oncology is best evaluated by a com-

posite of benchmarks that better reflect its scientific and

educational impact. Moreover, the traditional citation index
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is not designed to measure the educational value of a

journal, except as reflected in the citations by other authors.

Rather, other benchmarks, such as full-text downloads,

provide valuable information about readers that is not

reflected in the citation index. For these reasons, we pro-

vide here the full spectrum of objective parameters on

which the leadership of the SSO (which owns the journal)

and the editorial leadership of Annals of Surgical Oncology

critically evaluate the journal’s value.

ABOUT THE ANNALS OF SURGICAL ONCOLOGY

Annals of Surgical Oncology has been in existence since

January 1994, and has grown to be the largest and the most

cited journal dedicated to surgical oncology topics. Its

characteristics are listed in Table 1.

2-YEAR AND 5-YEAR THOMSON REUTERS

CITATION INDEX

The citation index is a time-honored measurement of

scientific value calculated based on peer-reviewed publica-

tions that cite articles published in the Annals of Surgical

Oncology. The journal impact factor is calculated annually

by Thomson Reuters in the InCitesTM Journal Citation

Reports� (JCR; formerly by the Institute of Scientific

Information). Despite the widespread acceptance of the

citation index and its rankings of biomedical journals, it has

some limitations or shortcomings regarding methodological

aspects in the calculation of this index, including (i) lack of

assessment of the quality or source of the citations; (ii) the

inclusion of self-citations; (iii) the poor comparability

between different scientific fields (e.g. including surgical

pathology in the universe of surgical journals); and (iv) the

analysis of mainly English-language publications.1 Using

these methods, the number of citations of Annals of Surgical

Oncology articles is compared to a diverse universe of

‘surgical journals’, which includes traditional journals with a

general surgical audience, as well as those journals with a

narrow surgical specialty audience, and even a surgical

pathology audience (Table 2).

The 2-year journal impact factor is the average number

of times that articles from the Annals of Surgical Oncology

published in the past 2 years have been cited in the

TABLE 1 Characteristics of the Annals of Surgical Oncology for 2015

2718 manuscripts received

Most frequent source of submitted manuscripts (in rank order): US, Japan, China, Korea, and The Netherlands

1350 peer volunteers performed manuscript reviews in 2015

28 days average time to first decision

21 days average time from acceptance to electronic publication

26 % average acceptance rate

835 published articles in 13 issues and 3 supplements

1227 source items used for calculating the Thomson Reuters 2014 citation index

6084 published pages (print and electronic)

2-year (Thomson Reuters) impact factor: 3.930 (ranked 15 of 198 surgical titles)

5-year (Thomson Reuters) impact factor: 4.532 (ranked 11 of 198 surgical titles)

Google Scholar h5 index: 74 (ranked third of the top 20 surgery titles)

Eigenfactor� Score: 6.5 (ranked third of 154 surgical journals)

SCImago Journal Ranking: 1.81 (ranked 14 of 375 surgical titles)

2-year citations per document: 3.94

3-year citations per document: 4.10 (based on 2042 total documents)

Total 3-year citations: 7272 (ranked second of 375 surgical titles)

Full-text downloads for 2015: 562,751

Overall visits by geographic region: Asia–Pacific, 34 %; North America, 31 %; Europe, 25 %; Latin America, 5 %

TABLE 2 Universe of top 20 ranking of the Thomson Reuters

Citation Index among ‘surgical journals’

General surgery audience (4)

Transplantation (4)

Surgical oncology (1)

Neurosurgery (1)

Orthopedics (1)

Cardiovascular/thoracic (2)

Vascular (1)

Plastic surgery (1)

Obesity (2)

Pathology (1)

Endoscopy (2)
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Thomson Reuters JCR each year. The journal’s impact

factor is calculated by dividing the number of citations in

the JCR year by the number of articles published in the two

previous years. The 2014 2-year impact factor for the

Annals of Surgical Oncology was 3.930, which ranks the

journal 15th among 198 ‘surgical titles’.

The 5-year impact factor measures a more durable value

of a published article because it measures how often a pub-

lished source article is cited over the 5 years following

publication by authors who submit articles to peer-reviewed

journals. This index also mitigates the distortion of a 2-year

citation index that does not account for publications that can

take longer than 2 years to disseminate and respond to

published works. Thus, the 5-year impact factor is calculated

by dividing the number of citations in the Thomson Reuters

JCR year by the total number of articles published in the 5

previous years. The 2015 5-year impact factor for theAnnals

of Surgical Oncology was 4.532, which ranks the journal

11th among 198 ‘surgical titles’ (Table 3).

THE EIGENFACTOR� AND ARTICLE INFLUENCE

SCORE

The Eigenfactor (EF) Score and the Article Influence

Score are calculated based on the citations received over a

5-year period. The Eigenfactor.org website provides a

searchable database of EF scores and Article Influence

Scores from over 8000 journals indexed in the Thomson

Reuters Web of Science citation database, and covered in

Thomson Reuters JCR since 1996.7–10

The EF Score reflects both the number of citations and

also the prestige of the citation source.7–9 The citation data

used at Eigenfactor.org come from Thomson Reuters JCR.

Among the 154 surgical journals used to index and com-

pare the EF Score, the Annals of Surgical Oncology ranks

third, with an EF score of 6.5, after the Annals of Surgery

(EF score of 8.4) and the Annals of Thoracic Surgery (EF

score of 7.0) [Table 4].

The Article Influence Score measures the average influ-

ence, per article, of the papers in a journal.7–10 As such, it is

comparable to Thomson Reuters’ widely used Impact Fac-

tor. However, in contrast to the Thomson Reuters JCR

Impact Factor, where all citations are counted equally

regardless of their source, each citation in the Article Influ-

ence Score is multiplied by the ‘quality’ of the citing

journals, resulting in greater weights for citations that come

from highly cited journals, and less weight to poorly cited

journals.7 Article Influence Scores are normalized so that the

mean article in the entire Thomson Reuters JCR� database

has an article influence of 1.00. The Article Influence Score

for the Annals of Surgical Oncology is 1.4, which means that

its articles have a 40 % greater influence of the mean article

in the Thomson Reuters JCR database.

SCIMAGO JOURNAL RANK INDICATOR

The SCImago Journal Rank Indicator (SJR) is based on

the SCOPUS� database, which has much wider indexed

journals compared with Thomson Reuters JCR.8–12 Com-

pared with the Thomson Reuters JCR source database, the

SCOPUS database includes a larger number of journals that

originate from more countries, includes journals published

in a greater variety of languages, calculates the ‘prestige’

of the citing journal (rather than the absolute number of

citations), and does not include journal self-citations.11 The

SJR is updated daily, uses a 3-year time window, and is an

open access process that is available on the web at http://

www.scimagojr.com/journalsearch.php. In contrast, the

JCR impact factor is only published once a year. In addi-

tion, some high-quality journals that are included in the

broader SCOPUS database are not indexed by Thomson

Reuters. Furthermore, SJR uses a denominator that

includes all types of published items, whereas Thomson

Reuters only considers original articles and review articles

as citable items (or source items) from each journal.

According to the SJR index, the Annals of Surgical

Oncology is ranked 14th among a larger universe of 375

TABLE 3 Top 20 journal rankings for 2014 using the 5-year impact

factor from the Journal Citation Reports database and published by

Thomson Reuters

Journal 5-year impact

factor

1. Annals of Surgery 8.844

2. American Journal of Transplantation 5.717

3. Journal of Neurology and Neurosurgery 5.550

4. British Journal of Surgery 5.522

5. American Journal of Surgical Pathology 5.328

6. Journal of the American College of Surgeons 5.263

7. Journal of Heart and Lung Transplantation 4.914

8. JAMA Surgery 4.893

9. Endoscopy 4.855

10. Journal of Bone and Joint Surgery 4.839

11. Annals of Surgical Oncology 4.532

12. Annals of Thoracic Surgery 4.104

13. Journal of Thoracic and Cardiovascular Surgery 4.068

14. Surgery for Obesity and Related Diseases 3.973

15. JAMA Surgery 3.936

16. Liver Transplantation 3.921

17. Diseases of the Colon and Rectum 3.685

18. Transplantation 3.604

19. Journal of Neurosurgery 3.573

20. Obesity Surgery 3.435
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surgical journals worldwide. The SJR rankings of the top 20

surgical journals are listed in Table 5. Using the SJR data for

the top 20 surgical journals, theAnnals of Surgical Oncology

ranked 4th in total documents published in 2014 (behind

three cardiothoracic surgery journals) and second after the

Annals of Thoracic Surgery in the total ‘citable’ publications

over 3 years (Table 5). The 2-year average number of cita-

tions/citable documents published for the Annals of Surgical

Oncology was 3.94 (exactly the same as the 2-year Thomson

Reuters citation index), ranking it sixth behind the Annals of

Surgery (8.2 citations/documents over 2 years), Journal of

Neurology, Neurosurgery and Psychiatry (6.22), Journal of

Heart andLungTransplantation (5.58),American Journal of

Surgical Pathology (5.57), British Journal of Surgery (5.43)

and the Journal of the American College of Surgeons (4.8).

TOTAL CITATIONS PER YEAR

An important measure of a journal’s scientific value is the

total citations per year. While the 2- and 5-year impact fac-

tors determine the average number of citations per source

article published, these factors do not take into account the

total number of citations attributable to a specific journal,

and thus favor journals that publish fewer manuscripts.

Because the citation index uses an average (i.e. mean not

median) value, its citation index may be derived from only a

few published articles that may be highly cited, while the

remainder of the articles are cited only occasionally.

For larger journals, the total citations more accurately

reflect the scientific impact of large journals such as the An-

nals of Surgical Oncology, as demonstrated in Fig. 1 from the

Thomson Reuters JCR database and Table 5 from the SCO-

PUS database. Compared with the Annals of Surgical

Oncology (with 7272 total citations over 3 years), only the

Annals of Surgery had more ‘total citations’ (7532 total cita-

tions over 3 years) using the SCOPUS database (Table 5).

There are no comparable rankings of surgery journals for total

citations from the Thomson Reuters JCR database.

THE H5-INDEX (GOOGLE SCHOLAR)

The h-index is an index that attempts to measure both

the productivity and impact of a journal rather than indi-

vidual articles.13 This tool uses Google Scholar as a data

source instead of the Thomson Reuters Web of Knowledge.

This metric is based on the articles published by a journal

over the previous 5 calendar years with a minimum of 100

articles in this period. The ‘h’ represents the largest number

of articles that have been cited ‘h’ times. For example, an

h5 index of 5 would mean that the journal has published

five articles that have been cited at least five times over a

given 5-year period. As such, the h5 index cannot therefore

TABLE 4 The Eigenfactor score and Article Influence Score

Journal Eigenfactor Article Influence Score

Annals of Surgery 8.4 3.2

Annals of Thoracic Surgery 7.0 1.5

Annals of Surgical Oncology 6.5 1.4

Journal of Thoracic and Cardiovascular Surgery 6.1 1.6

American Journal of Transplantation 5.9 2.0

Journal of Bone and Joint Surgery 5.3 1.8

Neurosurgery 4.4 1.1

Surgical Endoscopy 4.3 0.9

Journal of Vascular Surgery 4.3 1.0

Transplantation 4.3 1.2

Clinical Orthopedics 4.3 1.1

Journal of the American College of Surgeons 4.1 2.0

Journal of Neurology and Neurosurgery 3.9 2.0

British Journal of Surgery 3.0 2.0

European Journal of Cardiothoracic Surgery 3.7 1.1

Journal of Neurosurgery 3.7 1.1

Plastic and Reconstructive Surgery 3.6 0.9

American Journal of Surgical Pathology 3.4 1.7

World Journal of Surgery 3.0 0.9

Surgery 2.9 1.3

http://www.eigenfactor.org/projects/journalRank/
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be dominated by one or several highly cited articles. The

h5 index provides a measure of sustained performance of

an entire journal rather than individual articles published.

The h-index is intended to simultaneously measure the

quantity (number of articles) and quality (impact or cita-

tions to those articles) of scientific impact. The h5 index for

the Annals of Surgical Oncology for articles published

from 2010 to 2014 was 74 (i.e. there were 74 articles

published between 2010 and 2014 that have been cited at

least 74 times). The Annals of Surgical Oncology is ranked

number 3 among the universe of surgery journals (Table 6)

and number 16 among oncology journals.

Both the h5 Google Scholar Index and the Eigenfactor�

Index use different databases (i.e. Google vs. Thomson

Reuters) but are similar in that they use a 5-year time

horizon (which reflects more durable impact of journal

articles), while only the EF Index takes into account the

‘prestige’ of the journals that are citing the article, and they

eliminate self-citations. In both indexes, the Annals of

Surgical Oncology ranks third among a somewhat different

but overlapping universe of surgical journals (Tables 4, 6).

MEASUREMENT OF A JOURNAL’S

EDUCATIONAL IMPACT

While the impact factor measures how often an author

cites other published articles, it does not measure how

often readers may view a published article for educational

purposes while not citing the article in a publication. This

situation likely occurs commonly for publications such as

invited editorials and educational articles that are often

downloaded but not necessarily cited. Measuring educa-

tional impact with full-text downloads is also relevant for

journals with a large global audience, including those

readers from countries that may not publish a robust

number of peer-reviewed articles compared with readers

from other countries.

The Annals of Surgical Oncology is now available

electronically through 9000 institutions throughout the

world through the consortia agreements by its publisher,

Springer. Over the past 10 years, the number of full-text

downloads has increased significantly to over 500,000

articles a year (Fig. 2). The value of electronic distribution

TABLE 5 SJR rankings for 2014 of the top 20 surgical journals

Rank Surgery journal title SJR Total

documents

(2014)

Total

documents

(3 years)

Total

cites

(3 years)

Citable documents (3 years) Cites/doc.

(2 years)

Country

1 Annals of Surgery 3.819 668 1504 7532 899 8.2 United States

2 Journal of Heart and Lung Transplantation 2.661 226 681 2617 500 5.58 United States

3 American Journal of Surgical Pathology 2.44 269 767 3855 671 5.57 United States

4 Journal of Neurology, Neurosurgery and Psychiatry 2.423 462 949 4056 702 6.22 United Kingdom

5 Journal of the American College of Surgeons 2.334 508 981 3471 717 4.8 United States

6 British Journal of Surgery 2.314 305 1102 3905 736 5.43 United Kingdom

7 Journal of Thoracic and Cardiovascular Surgery 2.212 1278 2347 5458 1552 3.5 United States

8 Journal of Bone and Joint Surgery—Series A 2.16 565 1705 5249 1365 3.63 United States

9 Journal of Shoulder and Elbow Surgery 1.953 359 887 2312 817 2.64 United States

10 Plastic and Reconstructive Surgery 1.875 920 2880 4788 1462 2.98 United States

11 Bone and Joint Journal 1.862 342 1009 3121 939 2.82 United Kingdom

12 Journal of Refractive Surgery 1.857 142 459 1266 364 3.5 United States

13 Journal of Vascular Surgery 1.849 787 2101 5254 1549 3.25 United States

14 Annals of Surgical Oncology 1.812 988 2042 7272 1775 3.94 United States

15 Journal of Neurosurgery 1.741 557 1773 4267 1102 3.69 United States

16 JAMA Surgery 1.687 304 976 2172 584 3.71 United States

17 Annals of Thoracic Surgery 1.607 1240 3573 6528 2469 2.52 United States

18 Journal of Cataract and Refractive Surgery 1.586 426 1370 2785 902 2.85 United States

19 European Journal of Cardio-thoracic Surgery 1.584 507 2193 3757 1476 2.73 Netherlands

20 Knee Surgery, Sports Traumatology, Arthroscopy 1.579 954 1307 3225 1082 2.86 Germany

Source http://www.scimagojr.com, as of March 2016

SJR SCImago Journal Rank
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of the journal (compared with print distribution) is evident

in the 562,751 full-text downloads in 2015 alone. With an

average of 7.5 pages per article, the total downloads

translate into over 4,200,000 printed pages of content. In

contrast to the electronic distribution of the journal, the

print version of the Annals of Surgical Oncology has a

circulation of approximately 5000 subscribers, distributed

largely in North America and sparsely in a few other

countries in Europe and Asia. For this reason, we use full-

text downloads and page views as a measure of the edu-

cational value of the Annals of Surgical Oncology

(Fig. 2).
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TABLE 6 The h5 ranking of surgical journals in 2015 by Google Scholara and the Eigenfactor/Article Influence Score for 2014b

Journal h5-index Eigenfactor Article Influence Score

1. Annals of Surgery 91 8.4 3.2

2. Journal of Vascular Surgery 80 4.3 1.0

3. Annals of Surgical Oncology 74 6.5 1.4

4. Surgical Endoscopy 73 4.3 0.9

5. British Journal of Surgery 70 3.9 2.0

6. Journal of the American College of Surgeons 67 4.1 2.0

7. JAMA Surgery (Archives of Surgery) 57 2.1 1.9

8. Journal Trauma and Acute Care Surgery 56 1.5 0.8

9. Obesity Surgery 55 1.0 0.8

10. World Journal of Surgery 55 3.0 0.9

11. Surgery 51 2.9 1.3

12. Journal of Gastrointestinal Surgery 49 2.4 0.9

13. European Journal of Vascular and Endovascular Surgery 47 1.9 1.1

14. American Journal of Surgery 47 2.3 1.0

15. Surgery for Obesity and Related Diseases 46 1.1 1.1

16. Journal of Surgical Research 46 2.7 0.6

17. Journal of Surgical Oncology 45 2.0 0.9

18. European Journal of Surgical Oncology 44 – –

19. Journal of Endourology 42 1.2 0.5

20. Journal of Hepato-Biliary-Pancreatic Sciences 40 0.7 0.7

a https://scholar.google.com/citations?view_op=top_venues&hl=en&vq=med_surgery
b http://www.eigenfactor.org/projects/journalRank
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ALTMETRICS SCORE AS A MEASURE OF

‘SOCIAL IMPACT’

Altmetrics or ‘alternative metrics’ are offering new

evaluation alternatives. One of these is a journal’s reputa-

tion made via their footprint on the social web, including

article mentions on Twitter, Facebook, Google?, Reddit,

Blogs, news outlets, and Faculty of 1000 Reviews. In 2015,

the Annals of Surgical Oncology had 1597 ‘article men-

tions’ according to data provided by Altmetrics. The

Altmetrics data provide additional research-impact indices

that will be used more in the future as the data matures. The

Annals of Surgical Oncology now uses a Twitter account

@AnnSurgOncol to rapidly disseminate articles as they are

published online.

CONCLUSION

While the Annals of Surgical Oncology and other jour-

nals are measured and compared for their scientific value

with the citation index, this benchmark does not necessarily

reflect the entire ‘impact’ or educational value of a jour-

nal’s publications. The composite of 2- and 5-year impact

factors, the total number of citations per year, and the h5

index are important metrics that reflect the scientific value

of the journal, as evidenced by the citation of Annals of

Surgical Oncology publications by authors of peer-re-

viewed articles. In addition, full-text downloads are

measured and tracked as benchmarks of the educational

value of this publication. Use of composite measures to

benchmark the impact and educational value of published

articles will become increasingly important as the global

audience of readers increases and the importance of social

media in scientific publishing continues to expand.

Based on the composite of journal rankings, especially

those that measure the more durable impact of articles cited

over a longer term horizon of 3–5 years, and based on the

total number of citations, the Annals of Surgical Oncology

is the top journal among a large universe of surgical

journals published throughout the world. The Annals of

Surgical Oncology also serves an important educational

benefit globally, as measured by the robust number of full-

text downloads.

We encourage other medical and scientific journals to

use benchmarks beyond the 2-year citation index that is

commonly used as a sole reflection of a medical journal’s

impact. The worth and value of our journals are more

multidimensional than this single index of benchmarking

used to measure a medical journal’s value to its readers.
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