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Abstract
Purpose: This study examined whether article-level publication indicators were related to 
citation impact indicators in the business, management, and accounting categories listed in 
Scopus. Article-level publication indicators included the number of authors, countries, and 
keywords, as well as title length, while citation impact indicators included the field-weighted 
citation impact (FWCI) at the article level and Scimago Journal Rank (SJR) at the journal 
level. The optimal values of four article-level publication indicators for maximizing the 
FWCI and SJR were calculated.
Methods: All publication and citation impact indicators were gathered for articles and re-
views in the business, management, and accounting fields published from 2015 and 2019 
and listed in Scopus and SciVal. Correlations between four article-level citation indicators 
and each citation impact indicator were analyzed. 
Results: The number of authors was positively associated with the FWCI, while the number of 
countries and keywords was not associated with the FWCI or SJR. Title length was negatively as-
sociated with the FWCI and SJR. The optimal publication indicators to maximize the FWCI were 
four authors, three more countries, six keywords, and a title word count of 14 to 19. The optimal 
publication indicators to maximize the SJR were three to four coauthors, three to four countries 
of collaborators, five keywords, and a title word count of two to seven.  
Conclusion: Authors aiming to get higher citations and publish in higher-ranking SJR journals 
in the business, management, and accounting categories are recommended to pay close attention 
to design of research team and the number of keywords and impactful title length so that the 
publication will have a higher likelihood of being accepted and receiving citations.
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Introduction

Background/rationale: As the evaluation of research perfor-
mance has shifted its focus from quantity to quality, citations 
have received considerable attention as an indicator of quality. 
Citation counts, as a way to measure impact, are widely ac-
knowledged as the leading indicator used to assess the impact 
of scientific research, researchers, institutions, countries, and 
journals [1], although using citations to evaluate the quality of 
research has been criticized [2]. At many research institutions, 
citation impact has been linked with winning awards and 
professional recognition (e.g., recruitment, promotion, and 
incentives). Moreover, universities with a strong interest in 
university ranking have paid particular attention to citation 
impact, which has been employed as an evaluation indicators 
for the world, Asia, and subject rankings by QS (Quacquarelli Sy-
monds), THE (Times Higher Education), and Academic Rank-
ing of World Universities. 

Citation impact is an indicator based on an analysis of the 
citations received by publications [3]. This indicator can be 
used to establish specific criteria for the performance of pub-
lications, researchers, and institutions compared to each other 
or a world average [4]. 

Over the years, empirical studies have attempted to deter-
mine publication indicators, including open access, interna-
tional collaboration, number of authors, journal impact, refer-
ence impact, and view count. These are associated with cita-
tion impact and focus on specific journals or subject areas 
such as science, technology, and medicine in relation to coun-
tries [5-7]. 
Objectives: This study aimed to examine whether the number 
of keywords, title length, and the number of authors and their 
countries were related to citation impact indicators, including 
the field-weighted citation impact (FWCI) at the article level 
and the Scimago Journal Rank (SJR), in the fields of business, 
management, and accounting (BUSI) from 2015 to 2019 based 
on Scopus and SciVal.  

We expect to provide researchers and publishers interested 
in the citation impacts of publications with valuable insights 
concerning strategic submissions, effective research team or-
ganization, and related decision-making.

Methods

Ethics statement: This study did not include human subjects, 
so neither approval by the institutional review board nor in-
formed consent was required. 
Study design: This was a bibliometric study based on a litera-
ture database.
Setting/data sources/variables: Literature data, including 

206,819 articles or reviews from the BUSI fields published 
from 2015 to 2019, were extracted on September 30, 2020, 
from Scopus [8] and SciVal [9]. Data on the FWCI were col-
lected from Scopus and SciVal (Dataset 1). 

The publication indicators included the number of authors, 
the number of countries of collaborating authors, the number 
of authors’ keywords, and title length. The citation impact in-
dicators included the article’s FWCI and the journal’s SJR. The 
FWCI is an indicator of mean citation impact that compares 
the actual number of citations received by a document with 
the expected number of citations for documents of the same 
document type (article, review, book, or conference proceed-
ing), publication year, and subject area [3]. The SJR is a size-
independent metric aimed at measuring the current average 
prestige per paper of journals for use in research evaluation 
processes [10]. The goal of this study was to provide evidence 
as to which of these variables are related to FWCI and SJR.   
Bias: There was no bias in selecting the data for analysis.
Study size: All target journal articles in Scopus were included; 
therefore, there was no need for an estimate of the sample size.
Statistical method: The results are presented according to de-
scriptive statistics. The relationship between publication indi-
cators and citation impact indicators was investigated through 
a correlation analysis. IBM SPSS Statistics ver. 20.0 (IBM Corp., 
Armonk, NY, USA) was used for statistical analysis.

Results

Growth of publications and changes in the four indicators 
The average annual growth rate of publications in BUSI from 
2015 to 2019 was 13.3%. The number of articles per year was 
32,875 in 2015, 36,007 in 2016, 39,598 in 2017, 44,117 in 
2018, and 54,222 in 2019. The publication indicators such as 
the number of authors, countries, keywords, and title length 
per publication increased by an average of 2.8%, 1.9%, 2.9%, 
1.0%, respectively, while the four indicators increased by 
11.5%, 7.7%, 11.9%, and 4.2%, respectively, from 2015 to 2019 
(Fig. 1, Table 1, Suppl. 1).

Relationships between publication indicators and FWCI 
Number of authors: The proportion of articles with fewer than 
10 coauthors was 99.8%. The most common number of coau-
thors per publication was two (29.4%), followed by three 
(27.7%), one (17.9%), and four (14.5%). The number of au-
thors per article showed a positive correlation with the FWCI 
(r= 0.549, P= 0.002). The FWCI increased to 1.19 for two co-
authors and rose linearly up to 1.53 for four coauthors, but 
then remained similar up to 10 coauthors. The highest FWCI 
(4.23) was found for articles with 11 or more coauthors, but 
this category only accounted for 0.2% of publications, so it 
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was interpreted as an exceptional case.  Therefore, in the case 
of four coauthors was found to have the most positive effect 
on the citation (Fig. 2, Suppl. 2). 
Number of countries: The proportion of articles with interna-
tional collaboration among researchers from up to 20 coun-
tries was 27.2%. The highest proportion of articles had au-
thors from a single country (72.8%), followed by two coun-
tries (21.4%), three countries (4.7%), and four countries 
(0.9%). The FWCI increased by 51.3% if there was collabora-
tion between authors from two more countries and by 100.6% 
when there were collaborators from three or more countries. 
The FWCI of papers with collaborators from seven to 20 
countries was the highest, at 4.81, but the proportion of these 
collaborations was very low (0.04%), so it was difficult to in-
terpret meaningfully. A positive, but non-significant correla-
tion was found between the number of countries and the 

FWCI (r= 0.483, P> 0.05). As most papers were published by 
authors from a single country, and only 1.2% of articles were 
authored by collaborators from four or more countries the 
number of countries poorly predicted the FWCI of publica-
tions. Nonetheless, collaboration by authors from three or 
more countries was estimated to be relatively useful for cita-
tion impact (Fig. 3, Suppl. 2).
Number of keywords: The number of keywords ranged from 
0 to 26. The most common number of keywords was five 
(30.5%), followed by four (21.7%) and six (19.0%), in an anal-
ysis limited to seven groups. There was no meaningful corre-
lation between the number of keywords and the FWCI (r=  
-0.055, P> 0.05). The FWCI of articles with six keywords was 
the highest (1.47), followed by that of articles with seven to 10 
keywords (1.35) or five keywords (1.34). Publications that 
provided six keywords attracted more attention and citations  

Fig. 1. Changes in article-level publication indicators from 2015 to 2019. (A) Number of authors, (B) number of countries, (C) number of keywords, and (D) title 
length (word count of the title) in the category of business, management, and accounting listed in Scopus.
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Table 1. Growth percentage by publication indicators

2015 2016 2017 2018 2019 CAGR Growth (15–19)

Author 2.6 2.7 2.8 2.9 2.9 2.80% 11.50%

Country 1.3 1.3 1.3 1.4 1.4 1.90% 7.70%

Keyword 4.2 4.4 4.4 4.6 4.7 2.90% 11.90%

Title length 12.0 12.1 12.3 12.4 12.5 1.00% 4.20%

CAGR, compound annual growth rate.

2015
2019

2015
2019

2015
2019
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(Fig. 4, Suppl. 2).
Title length: The title length by publication ranged from two 
to 39 words. The proportion of articles with a title length of 
fewer than 30 words was 99.9%. The proportion of articles 
with a title length of 11 or 12 words was the highest (9.6%), 
followed by that of articles with titles containing 13 words 
(8.7%) and nine or four words (8.0% each). Title length was 
negatively associated with the FWCI (r = -0.587, P = 0.000). 
When the title length was greater than 10 words, the FWCI 
increased to 1.27. If the title length consisted of 14 to 15 words 
or 16 to 19 words, the FWCI was highest (1.34). Therefore, a 
title length of 14 to 19 words is expected to be most effective 
for citations. Furthermore, not exceeding 19 words in the title 

will help articles receive more attention from researchers (Fig. 
5, Suppl. 2).

Relationships between publication indicators and SJR 
Number of authors: As the number of authors of publications 
increased, there was a tendency for papers to be published in 
journals with higher SJR. However, the results were not statis-
tically significant (r= 0.264, P> 0.05) . Publications with a sin-
gle author were published in journals with the lowest SJR 
(0.8). Publications with three authors tended to be published 
in the highest-impact journals (1.20). The SJR for articles with 
four authors was 1.19, that of publications with five or six au-
thors was 1.08, and that of articles with 11 to 30 authors was 

Fig. 2. Correlation between the number of authors and field-weighted citation 
impact (FWCI). (A) Proportion of the articles by the number of authors, (B) cor-
relation graph between the number of authors and the FWCI, and (C) propor-
tion of the articles and FWCI value according to the number of authors.
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Fig. 3. Correlation between the number of countries and field-weighted cita-
tion impact (FWCI). (A) Proportion of the articles by the number of countries, 
(B) correlation graph between the number of countries and FWCI, and (C) pro-
portion of the articles and FWCI value according to the number of countries.
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Fig. 4. Correlation between the number of keywords and field-weighted cita-
tion impact (FWCI). (A) Proportion of the articles by the number of keywords, 
(B) correlation graph between the number of keywords and FWCI, and (C) pro-
portion of the articles and FWCI value according to the number of keywords.
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Fig. 5. Correlation between title length and field-weighted citation impact 
(FWCI). (A) Percentage of the articles by title length (words in the title), (B) 
correlation graph between title length and FWCI, and (C) proportion of the ar-
ticles and FWCI value according to title length.

1.20, which was the same as for articles with three authors. 
However, as only 0.2% of publications had 11 to 30 authors, 
this finding is not considered meaningful. In short, articles 
with three to four authors had a more favorable distribution 
regarding the SJR (Fig. 6, Suppl. 2). 
Number of countries: Papers written by authors from a single 
country had the lowest SJR (0.94), with the analysis limited to 
articles published by authors from seven or fewer countries. 
The SJR was higher (1.37) for articles with collaborators from 
two countries, and the highest SJR (1.80) was found for arti-

cles with authors from four countries. The SJR then decreased 
as the number of countries increased further. Thus, the SJR 
was highest for articles written by authors from three to four 
countries (Fig. 7, Suppl. 2). Nonetheless, the correlation was 
not statistically significant (r= 0.436, P> 0.05). 
Number of keywords: As journals’ editorial policies state the 
number of author-provided keywords for a publication, au-
thors should follow the guideline. The number of keywords 
was not meaningfully correlated with the SJR (r = -0.019, 
P> 0.05). Limiting the analysis to articles with seven or fewer 

FW
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Fig. 6. Correlation between the number of authors and Scimago Journal Rank (SJR). (A) Correlation graph between the number of authors and SJR. (B) Proportion 
of the articles and SJR according to the number of authors.

Fig. 7. Correlation between the number of countries and Scimago Journal Rank (SJR). (A) Correlation graph between the number of countries and SJR. (B) Propor-
tion of the articles and SJR according to the number of countries.

2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2

0

80%

70%

60%

50%

40%

30%

20%

10%

0%

SJR Proportion

1 2 3 4 5 6 7-20

3.0

2.5

2.0

1.5

1.0

0.5

0
5 10 15 20 25

r = 0.436, P > 0.05

No. of countries
A B
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keywords, it was found that the SJR of journals with no key-
words was 1.07, and the SJR was lowest (0.79) for those with 
one to three keywords. When there were five keywords, the 
SJR was 1.14, and it decreased to 1.07 when there were six 
keywords (Fig. 8, Suppl. 2). In other words, journals that in-

cluded publications with five keywords showed the highest 
SJR. These high-quality journals manage and maintain the 
policy of allowing five keywords through their editorial poli-
cies.
Title length: Unlike keywords, title length can be decided by 

No. of countries

No. of keywords
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Fig. 9. Correlation between title length and Seimago Journal Rank (SJR) (A) Correlation graph between title length and SJR (B) Proportion of the articles and SJR 
according to title length.

the authors, although editorial policies also provide guide-
lines; thus, title length reflects both authorial intention and 
journal policy. The title length was negatively associated with 
the SJR. The SJR was 1.42 for journals with a title word count 
of two to seven (r= -0.811, P= 0.000). The SJR decreased for 
title word counts of eight or nine to 1.03. The SJR increased to 
1.10 for journals with a title word count of 14 to 15. Journals 
with a high SJR were found to use impactful shorter titles with 
two to seven words (Fig. 9, Suppl. 2).

Discussion

Interpretation: This study measured publication indicators 
related to the citation impact of articles in the BUSI fields 
from 2015 to 2019. The number of authors per article was 
positively related to the FWCI; in contrast, the number of 
countries, the number of keywords and title length were neg-
ligibly or negatively related to the FWCI and SJR. Along with 
an annual growth rate of articles in BUSI of 13.3%, the num-
ber of authors, the number of countries, the number of key-
words, and title length increased by 11.5%, 7.7%, 11.9%, and 
4.2%, respectively from 2015 to 2019. The rise in the number 
of authors and participating in research teams, and the in-
creasing diversity of those teams in terms of cross-national 
collaboration, may reflect an increasing number of research-
ers and closer collaboration between countries. It was also ob-
served that the number of keywords and article length tended 
to increase, with the addition of subtitles following semico-
lons to differentiate articles from previous research, compete 
with similar articles, and increase articles’ visibility. However, 
a tendency was found for articles with longer titles to receive 
less interest and fewer citations. This result implies that au-
thors should write articles with short and impactful titles.
Limitation: This research and results are limited to the specif-

ic fields of BUSI. Thus, future research should evaluate the ci-
tation impact of articles from different subject areas to deter-
mine the essential publication indicators for increasing the ci-
tation impact. Research should also investigate other diverse 
determinants, including new methodologies, while also in-
corporating interviews with researchers.
Conclusion: Researchers in the BUSI area should consider the 
design of the research team strategically in terms of the orga-
nization of the number of authors and countries to conduct 
research effectively and produce the best results. Moreover, 
researchers should try to seek opportunities to participate ac-
tively in international collaboration projects and maintain 
networks and receive strategic support from their institutions 
to organize research teams. Journals with a higher SJR index 
tend to have editorial policies regulating the number of key-
words and title length. Therefore, when submitting papers to 
higher-SJR journals, authors should pay close attention to the 
number of keywords and impactful title length so that the 
publication will have a higher likelihood of being accepted 
and receiving citations. 

Authors who would like to publish papers in higher-rank-
ing SJR journals in the business, management, and account-
ing categories are recommended to consider a research team 
of three more coauthors from multiple countries. To maxi-
mize the citation impact, four authors should be considered, 
with collaboration by researchers from at least two countries. 
The implication for authors or publishers in BUSI is that they 
need to properly understand citation impact indicators. Un-
derstanding the relationship between article-level publication 
indicators and citation impact indicators would assist in the 
development of plans to conduct more strategic research and 
increase their articles’ impact and visibility.
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