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Background and aim: The aim of this cross-sectional study was to analyse determinants of the 2023
impact factors (IFs) of journals within the field of ‘Nutrition and Dietetics’.
Methods: The Clarivate™ Journal Citation Reports™ website (https://jcr.clarivate.com/jcr/home) was
searched on 9 January 2025 for journals with a 2023 IF (published in June 2024) � 6.0 in the field of
‘Nutrition and Dietetics’. Analysis was performed using GraphPad Prism software.
Results: There were there were 84,040 citations in 2023 to 10,719 works published in 2021 and 2022 in
the 12 journals with an IF � 6.0. Median numbers of citations per output were lower than mean citations
in all journals. This difference ranged from 0.55 to 3.97. Most outputs (47.5%e79.1 %) had 1e10 citations.
The 1538 open access outputs were cited less frequently [mean (95 % CI) 6.98 (6.55e7.40)] than the 9181
subscription outputs [7.99 (7.81e8.16), P < 0.0001]. The 2063 reviews were cited more frequently [8.94
(8.45e9.43)] than the 8656 original articles [7.58 (7.42e7.74), P < 0.0001]. When the highest cited
outputs from each journal were excluded, the fall in IFs ranged from 0 to 2.4. The was also the case when
the two highest cited outputs were excluded (fall ranged from 0 to 2.7).
Conclusion: This comprehensive analysis of journal IFs has shown that although review articles increase
IFs of journals, open access outputs do not. IFs can be distorted by 1 or 2 highly cited outputs and may not
reflect the impact of the majority of outputs.
© 2025 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

Citation indices for scientific publications were first proposed in
1955 by Eugene Garfield who desired a “bibliographic system for
science literature that can eliminate the uncritical citation of
fraudulent, incomplete, or obsolete data by making it possible for
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the conscientious scholar to be aware of criticisms of earlier pa-
pers.” [1]. The Science Citation Index was developed by Garfield in
collaboration with Irving Sher in 1961, and they defined it as “a
directory of cited references where each reference is accompanied
by a list of source documents which cite it. The most characteristic
feature of the citation index is that the user begins a search with a
specific known paper and from there is brought forward in time to
subsequent papers related to the earlier paper.” [2]. This subse-
quently led to the development of a ranking system for journals by
impact factor (IF), divided by categories of journals in the same
field, in 1969 [3].

Journal IFs are published in the year following the period of
impact (e.g., 2023 IFs are published in 2024) and are derived from
the Clarivate™ Journal Citation Reports™ (JCR) (https://jcr.
clarivate.com/jcr/home) according to the following formula [4]:
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Impact Factor ðfor 2023Þ¼Citations in 2023 to items published in 2021þ 2022
Number of citable items in 2021þ 2022
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For example, if a journal has an IF of 14.0 in 2023, then the mean
number of citations in 2023 per eligible output in 2021 and 2022
from that journal was 14.0 [5,6].

IFs are a journal level metric and are not indicative of the quality
of individual outputs. They signify the relative importance of a
journal within the specified category or field, and journals with
higher IFs are perceived to be more prestigious than those with
lower IFs [6]. While originally invented as a tool to help librarians
decide which journals to purchase, IFs soon became used as a
measure for judging academic success of both journals and authors
[6]. Despite the availability of other measures to quantify publica-
tion quality and journal rankings [6e9], and the inherent criticism
of IFs [6,10e20], they are still the most frequently used tool to rank
journal quality. The IF is also a serious consideration for where a
paper is submitted for publication and career progression.

In this cross-sectional study we aimed to analyse determinants
of the 2023 IFs of journals with an IF � 6.0 in the JCR subcategory
of ‘Nutrition and Dietetics’ within the category of ‘Clinical
Medicine’.
2. Methods

Themethodology for this studywas similar to that we have used
previously [20].
Citations in 2023 to items published in 2021 ð4255Þ þ 2022 ð2033Þ
Number of citable items published in 2021 ð633Þ þ 2022 ð313Þ ¼6288

946
¼ 6:6
2.1. Search strategy

We searched the Clarivate™ JCR website on 9 January 2025 for
journals with a 2023 IF (published in June 2024) � 6.0 in the sub-
category of ‘Nutrition and Dietetics’ through a licence provided to
the University of Nottingham.

2.2. Data extraction

We exported the ‘Journal Impact Factor contributing items’ for
each of the selected journals from JCR to a Microsoft® Excel 365
(Microsoft® Corporation, Redmond, WA, USA) spreadsheet along
with the following information: authors, item (output) title, source
(journal) title, citation details, type of document (review or original
Impact Factor ð2023Þ¼ ½Citations in 2023 to items published in 2021þ 2022� � Citations to highest ðor two highestÞ cited outputs
½Number of citable items in 2021þ 2022� � 1 ðor 2Þ
article), number of citations, and whether open access (gold or gold
hybrid) or subscription. IFs were retrieved from the data provided
on JCR (published IFs) and also derived from the citation exports for
73
each journal from JCR to check for any discrepancies in the
retrieved and recalculated IFs (calculated IFs) [20].

2.3. Outcomes

Our primary aim was to produce descriptive statistics for IFs for
the journals with an IF � 6.0. Our secondary aim was to use these
data to identify if there were any differences between impact fac-
tors quoted on JCR and those calculated from outputs derived from
JCR exports along with the proportion of total outputs for each
journal that were used for calculation of IF. The impact of type of
publication (review or original article) and mode of publication
(open access or subscription) on citation counts was also deter-
mined along with whether exclusion of the top one, or top two
cited outputs from each journal influenced IF.

2.4. JCR published calculation vs. JCR export calculation

The differences between the IF published on JCR and that
calculated by us from the spreadsheets for each journal exported
from JCR were determined as follows:

For example, for Clinical Nutrition the calculation of IF published
on the JCR website was:
Whereas, the calculated IF from the exported spreadsheet from JCR
was:

Citations in 2023 to items published in 2021þ2022 ð6187Þ
Number of citable items published in 2021þ2022 ð946Þ ¼ 6:5
2.5. Recalculation of IF after the single highest and two highest
cited outputs in each journal were excluded

The change in IFs after excluding the highest and two highest
cited outputs from each journal was calculated as follows:
This was done twice, once for number of citations as published
on JCR and then for number of citations as calculated from exported
JCR spreadsheets.



D.N. Lobo and K.R. Neal Clinical Nutrition 46 (2025) 72e79
2.6. Statistical analysis

Data were analysed and graphs created using GraphPad Prism
version 10.0.0 for Mac (GraphPad Software, Boston, MA, USA,
www.graphpad.com). All calculations were based on data
exported for each individual journal from JCR. Descriptive sta-
tistics are presented as n (%), proportions, mean (standard devi-
ation e SD or 95 % confidence intervals e CI), median
(interquartile range e IQR) and range. Statistical significance for
differences was calculated using the ManneWhitney U-test or
the unpaired Student t-test. Differences were considered signifi-
cant at P < 0.05.

2.7. Ethics statement

This cross-sectional study precluded participation of human sub-
jects and did not meet the criteria for “research” according to the UK
Health Research Authority decision tool (https://www.hra-
decisiontools.org.uk/ethics/). Therefore, ethical approval was not
necessary.

3. Results

In 2023, there were 84,040 citations to the 10,719 works pub-
lished in 2021 and 2022 from the 12 journals with an IF � 6.0 in the
category of ‘Nutrition and Dietetics’ (Table 1). The number of
eligible outputs in the calculation period ranged widely from 40
(Annual Review of Nutrition) to 6911 (Food Chemistry) and the
number of citations ranged even more widely from 226 (Journal of
the American Nutrition Association) to 58,565 (Food Chemistry). The
percentage of open access outputs in the 12 journals ranged from
5.0 % (Annual Review of Nutrition) to 100.0 % (Hepatobiliary Surgery
and Nutrition) and that of review articles ranged from 2.1 % (Food
Policy) to 100.0 % (Progress in Lipid Research, Annual Review of
Nutrition, and Critical Reviews in Food Science and Nutrition). Fig. 1
demonstrates the number of citations to each output in the 12
journals.

3.1. Median vs. mean citation counts

Median number of citations per output were lower than mean
citations in all the 12 journals (Table 1). This difference ranged from
0.55 (Journal of the American Nutrition Association) to 3.97 (Progress
in Lipid Research). The frequency of number of citations per eligible
output from each journal is shown in Table 2. The vast majority of
outputs in all journals had 1-10 citations and the proportion ranged
from 47.5 % (Annual Review of Nutrition) to 79.1 % (Clinical Nutrition).
Only 5 of the 10,719 outputs had >100 citations.

3.2. Open access vs. subscription access

Of the 10,719 eligible outputs there were 1538 (14.3 %) open
access and 9181 (85.7 %) subscription outputs. The median (IQR)
number of citations per output for open access outputs was 5
(2.0e8.0) and that for subscription outputs was 6 (3.0e10.0),
P < 0.0001 (ManneWhitney U-test). The mean (95 % CI) number of
citations per output for open access and subscription outputs was
also higher for subscription than open access outputs (P < 0.0001)
(Table 3). The only journal (Hepatobiliary Surgery and Nutrition) that
published all outputs as open access was ranked 12th by IF.

3.3. Reviews vs. original articles

There were 2063 (19.2 %) reviews and 8656 (80.8 %) original
articles, with the median (IQR) number of citations per output for
74
reviews [6.0 (3.0e11.0)] being similar to that for original articles [6
(3.0e10.0) (Table 3). However, this difference between the twowas
statistically significant [P ¼ 0.0004 (ManneWhitney U-test)],
indicating that reviews were more likely to be cited than original
articles. The mean (95 % CI) number of citations per output for re-
views was significantly greater than that for original articles
(Table 3). This is also borne out by the fact that the 1st (Progress in
Lipid Research), 2nd (Annual Review of Nutrition) and 7th (Critical
Reviews in Food Science and Nutrition) ranked journals by IF pub-
lished exclusively review articles. The proportion of reviews pub-
lished in the 5th ranked journal (Advances in Nutrition) was 79.7 %.
Food Policy, the journal with the lowest proportion of reviews
(2.1 %) was ranked 8th.

3.4. Discrepancies between published and calculated impact factors

There was a discrepancy between published and calculated IFs
(Table 1, Fig. 2). Although the number of outputs used to calculate
IFs was identical between the two for all journals, the number of
citations was less for the exported data than those used by JCR.
Journals with the highest reduction in citation counts between the
JCR and the JCR exported outputs data were the Journal of the
American Nutrition Association (77.4 % reduction) and Hepatobiliary
Surgery and Nutrition (40.7 %). The journals with the lowest
reduction in citation counts between the JCR and the JCR exported
outputs data were Progress in Lipid Research and Current Obesity
Reports (both 0.5 %) (Table 1). Except for Progress in Lipid Research
(IF 14.0 by both calculations), IFs calculated by us were uniformly
lower than those published on JCR. This decrease in IF ranged from
as low as 0.1 for Current Obesity Reports (1.1%), Food Chemistry
(1.2 %) and Clinical Nutrition (1.5%) to as high as 5.3 (77.9 %) for the
Journal of the American Nutrition Association (Table 1, Fig. 2).

3.5. Effect of exclusion of the highest and two highest cited outputs

When the highest and two highest cited outputs from each
journal were excluded, IFs fell for all journals except the Journal of
the American Nutrition Association (Table 4, Fig. 3). The fall in IFs
after exclusion of the highest cited outputs ranged from 0 (Journal
of the American Nutrition Association) to 2.4 (31.2 %) (Proceedings of
the Nutrition Society) and after exclusion of two highest cited out-
puts ranged from 0 (Journal of the American Nutrition Association) to
2.7 (35.1 %) (Proceedings of the Nutrition Society).

4. Discussion

4.1. Main findings

This large cross-sectional study across 12 journals with an
IF � 6.0 in the field of “Nutrition and Dietetics” has shown that
median citation counts per output were uniformly lower than
mean citation counts per output, emphasising the fallacy of using
means to calculate IFs for skewed data. For all journals most out-
puts had between 1 and 10 citations per output, with only 5 outputs
being cited �100 times.

Importantly, there was a discrepancy between IFs published by
JCR and those calculated by us using spreadsheets exported from
JCR, with the former being uniformly higher than the latter. This
finding is consistent with previous work done on journals in the JCR
subcategories of ‘General and Internal Medicine’, ‘Surgery’ and
‘Anesthesiology’ [20], but the underlying reason for this discrep-
ancy is not clear. While the underlying mathematical model to
calculate IFs is publicly known, the dataset which is used to
calculate IFs is not publicly available and, hence, it has been alleged
that results may be based on hidden data [15]. Journals are known
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Table 1
Included journals, impact factors, citable outputs and citations.

Journal Published
impact
factora

Citations in
2023 to items
published in
2021 þ 2022
(as used in JCI
calculation)a

Citations in 2023 to
items published
in 2021 þ 2022
(as derived from
exported JCI
spreadsheets)b

(% reduction)

Citable
items in
2021 þ
2022a

IF (as calculated
from data
available
from JCR)b

Fall in
IF (%)

No. of open access
outputs:subscription
outputsb (Proportion
of open access
outputs in %)

No. of reviews:original
articlesb (Proportion of
reviews in %)

Mean ± SD (95 % CI)
citations/outputb

Median (IQR)
citations/outputb

Rangeb

Progress in Lipid
Research

14.0 968 964 (0.4) 69 14.0 0 22:47 (31.9) 69:0 (100.0) 13.97 ± 14.50 (10.49e17.45) 10.0 (5.0e18.0) 1e90

Annual Review of
Nutrition

12.6 503 495 (1.6) 40 12.4 1.6 2:38 (5.0) 40:0 (100.0) 12.38 ± 10.74 (8.94e15.81) 9.0 (4.25e16.75) 0e37

Current Obesity
Reports

9.5 653 650 (0.5) 69 9.4 1.1 25:44 (36.2) 14:55 (20.3) 9.42 ± 11.15 (6.74e12.10) 6.0 (2.0e13.0) 0e63

Food Chemistry 8.5 58,565 57,971 (1.0) 6911 8.4 1.2 468:6443 (6.8) 274:6637 (3.6) 8.39 ± 8.31 (8.19e8.58) 6.0 (3.0e11.0) 0e284
Advances in Nutrition 8.0 2532 2467 (2.6) 316 7.8 2.5 171:145 (54.1) 252:64 (79.7) 7.81 ± 7.73 (6.95e8.66) 5.0 (3.0e10.0) 0e49
Proceedings of the

Nutrition Society
7.7 720 638 (11.4) 94 6.8 11.7 50:44 (53.2) 7:87 (7.4) 6.79 ± 23.97 (1.88e11.70) 3.0 (1.0e7.0) 0e231

Critical Reviews in Food
Science and
Nutrition

7.3 8851 8572 (3.2) 1219 7.0 4.3 91:1128 (7.5) 1219:0 (100.0) 7.03 ± 6.63 (6.66e7.40) 5.0 (3.0e9.0) 0e58

Food Policy 6.8 1901 1830 (3.7) 281 6.5 4.4 105:176 (37.4) 6:275 (2.1) 6.51 ± 7.70 (5.61e7.42) 4.0 (2.0e8.0) 0e58
Journal of the American

Nutrition
Associationc

6.8 226 51 (77.4) 33 1.5 77.9 3:30 (9.1) 7:26 (21.2) 1.55 ± 2.05 (0.82e2.27) 1.0 (0.0e2.0) 0e10

Clinical Nutrition 6.6 6288 6187 (1.6) 946 6.5 1.5 237:709 (25.1) 115:831 (12.2) 6.54 ± 9.87 (5.91e7.17) 4.0 (2.0e8.0) 0e169
American Journal of

Clinical Nutrition
6.5 4191 3874 (7.6) 647 6.0 7.7 272:375 (42.0) 40:607 (6.2) 5.99 ± 7.07 (5.44e6.53) 4.0 (2.0e8.0) 0e63

Hepatobiliary Surgery
and Nutrition

6.1 575 341 (40.7) 94 3.6 41.0 90:0 (100.0) 20:74 (21.3) 3.63 ± 4.89 (2.63e4.63) 2.0 (1.0e5.0) 0e34

a Data from that published on Clarivate™ Journal Citation Reports™ (https://jcr.clarivate.com/jcr/home).
b Calculated by us from data exported from spreadsheets available on Clarivate™ Journal Citation Reports™.
c New journal e no citable outputs in 2021.
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Fig. 1. Individual values plots for citation counts for each of the 12 journals. Horizontal bars represent medians. Data from spreadsheets exported from Journal Citation Reports™.
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to negotiate with JCR on items that are ‘citable’, and consequently
variations of more than 300 % in IF have been observed [13]. In
addition, Clarivate™ states “No single feature defines a ‘citable’
item e but consideration of all of these (abstract, descriptive article
titles, named author with author addresses, article length, cited
references and data content) across many examples of the items in
each section results in a strongly consistent association between
items identified as ‘citable’ (articles and reviews) and items whose
citations create the Journal Impact Factor.” [4,21].

As expected, reviews were cited to a greater extent than original
articles, but open access outputs were cited less frequently than
subscription outputs, thus showing that open access publication
Table 2
Number of outputs in each citation count category for each journal.

Journals / Prog Lipid
Res
(n ¼ 69)

Annu Rev
Nutr
(n ¼ 40)

Curr Obes
Rep
(n ¼ 69)

Food Chem
(n ¼ 6911)

Adv Nutr
(n ¼ 316)

Proc Nut
Soc
(n ¼ 94)

Citation
count
rangea Y

0 e 3 (7.5 %) 2 (2.9 %) 203 (2.9 %) 19 (6.0 %) 17 (18.1
1e10 38 (55.1 %) 19 (47.5 %) 47 (68.1 %) 4865 (70.6 %) 223 (70.6 %) 69 (73.4
11e20 17 (24.6 %) 9 (22.5 %) 13 (18.8 %) 1412 (20.4 %) 52 (16.5 %) 5 (5.3 %)
21e30 8 (11.6 %) 5 (12.5 %) 4 (5.8 %) 303 (4.4 %) 15 (4.7 %) 1 (1.1 %)
31e40 3 (4.3 %) 4 (10.0 %) 1 (1.4 %) 80 (1.2 %) 5 (1.6 %) 1 (1.1 %)
41e50 1 (1.4 %) e e 28 (0.4 %) 2 (0.6 %) e

51e60 e e 1 (1.4 %) 9 (0.1 %) e e

61e70 1 (1.4 %) e 1 (1.4 %) 5 (0.07 %) e e

71e80 e e e 3 (0.04 %) e e

81e90 e e e 1 (0.01 %) e e

91e100 1 (1.4 %) e e e e e

101e150 e e e 1 (0.01 %) e e

151e200 e e e e e e

201e300 e e e 1 (0.01 %) e 1 (1.1 %)

a Calculated from spreadsheets exported from Clarivate Journal Citation Reports™ (ht

76
did not have a role in increasing IFs. When the highest and two
highest cited outputs from each journal were excluded, the IFs fell.
However, this reductionwas not as pronounced as in a study where
a few very highly cited papers in high impact factor journals
contributed to IFs by a much greater extent [20].
4.2. Interpretation of results considering the current literature

IF calculations are based not only on the number of citations to
outputs from a journal, but also on immediacy of the citations.
Hence, outputs that might eventually be highly cited could have a
r Crit Rev Food
Sci Nutr
(n ¼ 1219)

Food Policy
(n ¼ 281)

J Am Nutr
Assoc
(n ¼ 33)

Clin Nutr
(n ¼ 946)

Am J Clin
Nutr
(n ¼ 647)

Hepatobil
Surg Nutr
(n ¼ 94)

%) 76 (10.3 %) 29 (10.3 %) 11 (33.3 %) 57 (6.0 %) 60 (9.3 %) 21 (22.3 %)
%) 895 (73.4 %) 205 (73.0 %) 22 (66.7 %) 748 (79.1 %) 494 (76.3 %) 68 (72.3 %)

191 (15.7 %) 35 (12.5 %) e 105 (11.1 %) 68 (10.5 %) 4 (4.3 %)
41 (3.4 %) 5 (1.8 %) e 19 (2.0 %) 18 (2.8 %) e

13 (1.1 %) 5 (1.8 %) e 7 (0.7 %) 1 (0.2 %) 1 (1.1 %)
1 (0.1 %) 2 (0.7 %) e 3 (0.3 %) 3 (0.5 %) e

2 (0.2 %) e e 2 (0.2 %) 1 (0.2 %) e

e e e 1 (0.1 %) 2 (0.3 %) e

e e e 1 (0.1 %) e e

e e e e e e

e e e 1 (0.1 %) e e

e e e 1 (0.1 %) e e

e e e 1 (0.1 %) e e

e e e e e e

tps://jcr.clarivate.com/jcr/home).
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Table 3
Citations for open access vs. subscription outputs and review articles vs. original articles.

n (%) Median (IQR) citations/output Range P valuea Mean (95 % CI) citations/output P valueb

Publication model
Open access 1538 (14.3) 5.0 (2.0e8.0) 0e119 <0.0001 6.98 (6.55e7.40) <0.0001
Subscription 9181 (85.7) 6.0 (3.0e10.0) 0e284 7.99 (7.81e8.16)
Type of article
Review article 2063 (19.2) 6.0 (3.0e11.0) 0e284 0.0004 8.94 (8.45e9.43) <0.0001
Original article 8656 (80.8) 6.0 (3.0e10.0) 0e231 7.58 (7.42e7.74)

a ManneWhitney U-test.
b Unpaired Student t-test.
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low citation count during the two years encompassing the calcu-
lation of IF [5].

Citing articles must be published in journals selected by Clar-
ivate™ for inclusion in Web of Science databases [22]. There are
several criteria for selection of journals to be included Web of
Science. Some of these are:

� the content should be considered useful,
� the journals should have international content and interest,
� publication standards should be high and include factors like
clarity of peer review, timeliness, and adherence to ethical
principles, and

� an analysis of citations (e.g., level of self-citation) [22].

Besides the factors mentioned, there are several other limita-
tions associated with the calculation and interpretation of IFs
[6,10e20]. These include the fact that only 20 % of outputs account
for 80 % of citations, the inclination of authors to cite papers from
high rather than low impact factor journals, reviewers and editors
coercing authors to cite certain articles, inaccurate citations, and a
language bias that may reduce citations to articles published in
languages other than English. Comparisons of IFs across disciplines
and within different fields of research of a particular discipline are
of limited validity and outputs generated by “paper mills” may
falsely increase IFs. In addition, retracted outputs may still be cited
and, therefore, contribute to IFs.
Fig. 2. Published impact factors on Journal Citation Reports™ and impact factor
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Most journals cannot be ranked with precision by using IFs and
only the top and bottom few journals could place any confidence in
their rank position, with intervals being wider and overlapping for
most journals [14]. Moreover, a few highly cited outputs can have a
major impact on IFs. A study on 3,088,511 papers published in
11,639 journals in the 2017 JCR suggested that one in ten journals
had their IF boosted by more than 50 % by their top three cited
papers [23].

As outliers for the number of citations are known to affect IFs, in
2016 the Nature Publishing Group calculated the two-year median
IF which is the median number of citations that articles published
in 2013 and 2014 received in 2015 [24]. As the median is not
distortion by outliers, the two-yearmedian IF forNature in that year
was 24, when compared with the Clarivate™ reported IF of 38 [24].

Weak to moderate correlations have been shown between Alt-
metric Attention Scores (AAS) and citations [25,26], underscoring
the fact that social media attention may help increase citations and,
hence, IFs. Nevertheless, while AAS aremore immediate andplateau
after a short while, citations increase at a variable rate and some
increases in citations may be outside the period of IF calculation.

4.3. Strengths and limitations of the study

This is the largest study of its kind to provide a detailed analysis
of the factors affecting IFs across 12 journals in field of ‘Nutrition
and Dietetics’. It has shown discrepancies in the way IFs are
s recalculated from spreadsheets exported from Journal Citation Reports™.



Table 4
Recalculation of IF after the highest and two highest cited outputs in each journal were excluded.

Journals / Prog Lipid
Res

Annu Rev
Nutr

Curr Obes
Rep

Food
Chem

Adv
Nutr

Proc Nutr
Soc

Crit Rev Food
Sci Nutr

Food
Policy

J Am Nutr
Assoc

Clin
Nutr

Am J Clin
Nutr

Hepatobil
Surg Nutr

Original IF (JCR)a 14.0 12.6 9.5 8.5 8.0 7.7 7.3 6.8 6.8 6.6 6.5 6.1
Recalculated IF (from

data exported from
JCR)b

14.0 12.4 9.4 8.4 7.8 6.8 7.0 6.5 1.5 6.5 6.0 3.6

No. of citations to the
highest cited paper

91 37 63 284 49 231 58 58 10 169 63 34

Recalculated IF after
deleting the highest
cited paper (JCR)c

12.9 11.9 8.7 8.4 7.9 5.3 7.2 6.6 6.8 6.5 6.4 5.8

Fall in IF (a-c) 7.9 % 5.6 % 8.4 % 1.2 % 1.3 % 31.2 % 1.4 % 2.9 % 0 % 1.5 % 1.5 % 4.9 %
Recalculated IF after

deleting the highest
cited paper (from
data exported from
JCR)d

12.8 11.7 8.6 8.3 7.7 4.4 7.0 6.3 1.3 6.4 5.9 3.3

Fall in IF (b-d) 8.6 % 5.6 % 8.5 % 1.2 % 1.3 % 35.3 % 0 % 3.1 % 13.3 % 1.5 % 1.7 % 8.3 %
No. of citations to the

two highest cited
papers

152 71 117 403 96 262 113 113 16 272 124 53

Recalculated IF after
deleting the two
highest cited papers
(JCR)e

12.2 11.4 7.8 8.4 7.8 5.0 7.2 6.4 6.8 6.4 6.3 5.7

Fall in IF (a-e) 12.9 % 9.5 % 17.9 % 1.2 % 2.5 % 35.1 % 1.4 % 5.9 % 0 % 3.0 % 3.1 % 6.6 %
Recalculated IF after

deleting the two
highest cited papers
(from data exported
from JCR)f

12.1 11.2 7.7 8.3 7.6 4.1 6.9 6.2 1.1 6.3 5.8 3.1

Fall in IF (b-f) 13.6 % 9.7 % 18.1 % 1.2 % 2.6 % 39.7 % 1.4 % 4.6 % 26.7 % 3.1 % 3.3 % 13.9 %

IF¼ Impact Factor.
JCR ¼ Journal Citation Reports™.
a�f are indicators of the calculations for “Fall in IF”.
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calculated and how a few highly cited outputs may boost IFs. It
included the latest data from 2023 IF calculations and, hence,
provides the most up to date analysis. It has also provided further
evidence for some of the criticisms regarding IFs.
Fig. 3. Change in published impact factors after exclusion of the highest and two highe
calculations).
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Limitations of the study include the fact that as it only analysed
2023 IF data, trends over the years could not be commented on. In
addition, outputs from only 12 journals with an IF � 6.0 were
analysed and results from other fields or journals with lower IFs
st cited outputs from each journal (based on Journal Citation Reports™ published
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could be different. Only Clarivate™ JCR datawere used as at present
Clarivate™ is the only organisation that provides officially accepted
IFs. Analysis of other databases such as Scopus, GoogleScholar and
Dimensions that also provide citation counts could have yielded
different results, especially as the number of journals included in
these databases differs from those included in JCR. In addition,
analysis of other measures of impact such as AAS, PlumX Metrics,
CiteScores, SCImago Journal Rank, Source normalized impact per
paper (SNIP), relative citation ratio and Eigenfactor scores [7,9] was
not performed. However, these are emerging metrics and have not
yet replaced IFs, but could have an impact in the future. In addition,
each new metric has its own limitations [27] with, for example,
PlumX Metrics and Cite Scores being mainly for journals published
by Elsevier [28].

5. Conclusions

This comprehensive analysis of journal IFs has shown that
although review articles increase IFs, open access outputs do not.
IFs can be distorted by 1 or 2 highly cited outputs and may not
reflect the impact of the majority of outputs. However, despite the
several limitations, IFs continue to be an important parameter used
to assess academic outputs.

Author contributions

Both authors made substantial contribution to conception and
design, acquisition of data, or analysis and interpretation of data;
drafted the article and revised it critically for important intellectual
content; gave final approval of the version to be published; and
agree to be accountable for all aspects of the work thereby ensuring
that questions related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved.

Data sharing

Data will be available upon reasonable request from the corre-
sponding author.

Ethics statement

This cross-sectional study precluded participation of human
subjects and does not meet the criteria for “research” according to
the HRA decision tool (https://www.hra-decisiontools.org.uk/
ethics/), therefore ethical approval was not necessary.

Declaration of Generative AI and AI-assisted technologies in
the writing process

None used.

Funding

This work was supported by the Medical Research Council
[grant number MR/K00414X/1], Arthritis Research UK [grant
number 19891] and the National Institute for Health Research
Nottingham Biomedical Research Centre [grant number
NIHR203310]. The funders had no role in the design or conduct of
the work, or in the decision to publish. This paper presents inde-
pendent research. The views expressed are those of the authors and
not necessarily those of the funders, NHS or the Department of
Health.
79
Conflict of interest

DNL is Co-Editor-in-Chief and KRN is an Associate Editor of
Clinical Nutrition. No other disclosures to report.

References

[1] Garfield E. Citation indexes for science; a new dimension in documentation
through association of ideas. Science 1955;122:108e11.

[2] Garfield E, Sher IH. Genetics citation index. Philadelphia: Institute for Scien-
tific Information; 1963.

[3] Garfield E. Citation analysis as a tool in journal evaluation. Science 1972;178:
471e9.

[4] Clarivate. Journal Citation Reports™ Reference Guide. 2023. Available from,
https://clarivate.com/wp-content/uploads/dlm_uploads/2023/08/JCR-
Reference-Guide-2023-August-update-1.pdf. [Accessed 10 January 2025].

[5] Garfield E. The history and meaning of the journal impact factor. JAMA
2006;295:90e3.

[6] Wikipedia. Impact Factor. 2024. Available from, https://en.wikipedia.org/wiki/
Impact_factor. [Accessed 10 January 2025].

[7] Bornmann L, Marx W. The journal Impact Factor and alternative metrics: a
variety of bibliometric measures has been developed to supplant the Impact
Factor to better assess the impact of individual research papers. EMBO Rep
2016;17:1094e7.

[8] Curry S. Let's move beyond the rhetoric: it's time to change how we judge
research. Nature 2018;554:147.

[9] Wikipedia. Journal Ranking. 2024. Available from, https://en.wikipedia.org/
wiki/Journal_ranking#Measures. [Accessed 10 January 2025].

[10] Gisvold SE. Citation analysis and journal impact factors–is the tail wagging the
dog? Acta Anaesthesiol Scand 1999;43:971e3.

[11] Fassoulaki A, Papilas K, Paraskeva A, Patris K. Impact factor bias and proposed
adjustments for its determination. Acta Anaesthesiol Scand 2002;46:902e5.

[12] Cartwright VA, McGhee CN. Ophthalmology and vision science research. Part
1: understanding and using journal impact factors and citation indices.
J Cataract Refract Surg 2005;31:1999e2007.

[13] The PLoS Medicine Editors. The impact factor game. It is time to find a better
way to assess the scientific literature. PLoS Med 2006;3:e291.

[14] Greenwood DC. Reliability of journal impact factor rankings. BMC Med Res
Methodol 2007;7:48.

[15] Rossner M, Van Epps H, Hill E. Showme the data. J Cell Biol 2007;179:1091e2.
[16] Hubbard SC, McVeigh ME. Casting a wide net: the journal impact factor

numerator. Learn Publ 2011;24:133e7.
[17] DORA. San Francisco Declaration on Research Assessment. 2012. Available

from, https://sfdora.org/read/. [Accessed 10 January 2025].
[18] Hicks D, Wouters P, Waltman L, de Rijcke S, Rafols I. Bibliometrics: the Leiden

Manifesto for research metrics. Nature 2015;520:429e31.
[19] Ali MJ. Questioning the impact of the Impact Factor. A brief review and future

directions. Semin Ophthalmol 2022;37:91e6.
[20] Lobo DN, Neal KR. The enigma of journal impact factors: determinants of

impact factors for journals in General and Internal Medicine, Surgery and
Anesthesiology. Br J Anaesth 2025. https://doi.org/10.1016/j.bja.2024.12.035
[Epub ahead of print].

[21] Clarivate. Journal Citation Reports: Document Types Included in the Impact
Factor Calculation. 2022. Available from, https://support.clarivate.com/
ScientificandAcademicResearch/s/article/Journal-Citation-Reports-Document-
Types-Included-in-the-Impact-Factor-Calculation?language¼en_US.
[Accessed 10 January 2025].

[22] Sullivan GM, Deiorio NM, Simpson D, Yarris LM, Artino Jr AR. What the heck is
a journal impact factor anyway? Dissemination measures for educators. J Grad
Med Educ 2024;16:109e14.

[23] Antonoyiannakis M. Impact factor volatility due to a single paper: a
comprehensive analysis. Quant Sci Stud 2020;1:639e63.

[24] Time to remodel the journal impact factor. Nature 2016;535:466.
[25] Lewis-Lloyd CA, Lobo DN. A comparison of the top 500 papers in Clinical

Nutrition ranked by citation and Altmetric Attention Scores. Clin Nutr
2024;43:1790e7.

[26] Koh A, Lewis-Lloyd CA, Wong T, Lobo DN. Correlation between altmetric
attention scores and citation scores across the four highest impact factor
journals each in Medicine, Surgery and Anaesthesia. Br J Anaesth 2024.
https://doi.org/10.1016/j.bja.2024.09.034 [Epub ahead of print].

[27] Visser M, van Eck NJ, Waltman L. Large-scale comparison of bibliographic data
sources: Scopus, Web of science, Dimensions, crossref, and Microsoft aca-
demic. Quant Sci Stud 2021;2:20e41.

[28] Tucker D. Plum Analytics metrics are now available to more researchers.
Elsevier; 2017. Available from, https://www.elsevier.com/en-gb/connect/
plum-analytics-metrics-are-now-available-to-more-researchers. [Accessed
10 January 2025].

https://www.hra-decisiontools.org.uk/ethics/
https://www.hra-decisiontools.org.uk/ethics/
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref1
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref1
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref1
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref2
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref2
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref3
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref3
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref3
https://clarivate.com/wp-content/uploads/dlm_uploads/2023/08/JCR-Reference-Guide-2023-August-update-1.pdf
https://clarivate.com/wp-content/uploads/dlm_uploads/2023/08/JCR-Reference-Guide-2023-August-update-1.pdf
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref5
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref5
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref5
https://en.wikipedia.org/wiki/Impact_factor
https://en.wikipedia.org/wiki/Impact_factor
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref7
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref7
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref7
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref7
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref7
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref8
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref8
https://en.wikipedia.org/wiki/Journal_ranking#Measures
https://en.wikipedia.org/wiki/Journal_ranking#Measures
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref10
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref10
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref10
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref11
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref11
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref11
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref12
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref12
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref12
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref12
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref13
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref13
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref14
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref14
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref15
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref15
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref16
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref16
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref16
https://sfdora.org/read/
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref18
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref18
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref18
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref19
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref19
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref19
https://doi.org/10.1016/j.bja.2024.12.035
https://support.clarivate.com/ScientificandAcademicResearch/s/article/Journal-Citation-Reports-Document-Types-Included-in-the-Impact-Factor-Calculation?language=en_US
https://support.clarivate.com/ScientificandAcademicResearch/s/article/Journal-Citation-Reports-Document-Types-Included-in-the-Impact-Factor-Calculation?language=en_US
https://support.clarivate.com/ScientificandAcademicResearch/s/article/Journal-Citation-Reports-Document-Types-Included-in-the-Impact-Factor-Calculation?language=en_US
https://support.clarivate.com/ScientificandAcademicResearch/s/article/Journal-Citation-Reports-Document-Types-Included-in-the-Impact-Factor-Calculation?language=en_US
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref22
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref22
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref22
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref22
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref23
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref23
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref23
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref24
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref25
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref25
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref25
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref25
https://doi.org/10.1016/j.bja.2024.09.034
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref27
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref27
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref27
http://refhub.elsevier.com/S0261-5614(25)00022-6/sref27
https://www.elsevier.com/en-gb/connect/plum-analytics-metrics-are-now-available-to-more-researchers
https://www.elsevier.com/en-gb/connect/plum-analytics-metrics-are-now-available-to-more-researchers

	Determinants of journal impact factors in ‘Nutrition and Dietetics’
	1. Introduction
	2. Methods
	2.1. Search strategy
	2.2. Data extraction
	2.3. Outcomes
	2.4. JCR published calculation vs. JCR export calculation
	2.5. Recalculation of IF after the single highest and two highest cited outputs in each journal were excluded
	2.6. Statistical analysis
	2.7. Ethics statement

	3. Results
	3.1. Median vs. mean citation counts
	3.2. Open access vs. subscription access
	3.3. Reviews vs. original articles
	3.4. Discrepancies between published and calculated impact factors
	3.5. Effect of exclusion of the highest and two highest cited outputs

	4. Discussion
	4.1. Main findings
	4.2. Interpretation of results considering the current literature
	4.3. Strengths and limitations of the study

	5. Conclusions
	Author contributions
	Data sharing
	Ethics statement
	Declaration of Generative AI and AI-assisted technologies in the writing process
	Funding
	Conflict of interest
	References


