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Abstract
A substantial body of literature has been published on acne

vulgaris (AV) in the past five decades. Bibliometric analysis (BA)
is a scientific, statistical evaluation review of published articles,
providing a quantitative assessment of past research. The Web of
Science (webOS) citation indexing database was used on 11 June
2023 to identify the top 100 cited articles on AV. Articles were list-
ed in descending order by their annual citation (AC). Data sets
were then subdivided into senior author, year and age of publica-
tion, journal and its impact factor, the number of total citations
according to the webOS, corresponding and senior author’s affili-
ated institution, country of origin, manuscript type, study design,

and research focus. The top 100 most cited articles were published
between 1974 and 2020. The mean number of citations ranges
between 82 and 688. The most cited paper was Guidelines of care
for the management of Acne Vulgaris by Zaenglein, with an AC of
98.2. The largest number of manuscripts was published between
2001 and 2010 (n = 47). The British Journal of Dermatology had
the highest number of published manuscripts (15). Of the original
research papers, 28% were of a level of evidence 1, 56% focused
on treatment, 19.5% on epidemiology, and 16.5% on pathogene-
sis. This analysis provides detailed bibliometric characteristics,
highlighting the worldwide acne burden, with the hope that future
researchers will explore the gaps in the AV literature. 

Introduction
Acne vulgaris (AV) is a multifactorial, polymorphic inflam-

matory skin disease targeting the pilosebaceous unit, most com-
monly distributed along the face and, less frequently, the back and
chest.1 Its global estimated prevalence is around 9.4%,2,3 making it
the eighth most prevalent disease worldwide.4

Significant comorbidities have been associated with acne,5
such as permanent scarring, depression, low self-esteem, embar-
rassment, anxiety, and suicidal ideation, negatively influencing the
quality of life.6

Bibliometric analysis (BA) is a scientific, statistical evaluation
review of published articles, providing a quantitative assessment
of past research. In addition, it presents important messages and
conclusions for physicians and investigators in a specific field and
predicts research areas that need further investigation. Several
fields in dermatology have been explored by BA, including atopic
dermatitis,7,8 psoriasis,9 nail psoriasis,10 psoriatic arthritis,11
melanoma,12 hidradenitis suppurative,13,14 and rosacea.15 However,
to date, no BA of AV has been published. 

In the current BA, we described the literature shaping AV
practice by identifying important bibliometric characteristics in
the top 100 cited AV papers over the last 50 years.

Materials and Methods
Search strategy

The top 100 most cited articles on acne were retrieved from
the webOS citation indexing database on 11 June 2023.16,17 To
encompass the trends over the years, we decided to include publi-
cations that AV appeared in their title in the past 50 years, with no
limitation on languages or document types. Approval from an
ethics committee was not required, given that no data collection or
intervention in animal or human experiments occurred.

Data extraction and bibliometric parameters
The top 100 most cited articles on acne were extracted to

Microsoft Excel 2019. The search result directly led to the
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retrieval of the title, total citations (TCs) by webOS database and
publisher site, journal, year of publication, senior author, and man-
uscript type. Annual citation (AC), the division of TCs by how old
the publication is, has been described as a tool to counter the bias
arising from older publications having more prominent citations
over time.18,19,20 The study design and research focus were deter-
mined by screening the abstract, available full text, and keywords
of the 100 articles. Country and institution were recorded accord-
ing to the senior author’s information. Finally, the webOS usage
count since 2013, which states the number of times users accessed
the study via full text since 2013, was extracted directly from the
search result.

Statistical analysis
Statistical analysis was done on Jasp©. Normality of data was

assessed using the Shapiro-Wilk test, and statistical differences
were evaluated using the  Mann-Whitney U test for non-paramet-
ric values.

Results
A total of 2,909 studies were retrieved, with the top 100 cited

articles published between 1974 and 2020, ranked by AC and list-
ed in Supplementary Table 1.

Year of publication
The increase in publications began after 1990, reaching its

peak between 2001 and 2010 (n = 47) (Supplementary Table 1).

Citations
The TCs of the 100 articles ranged between 82 and 688, with

a sum of 14,701 and a median of 112.5. 
Figure 1 shows the citation analysis for the mean AC and TC in
each 10-year interval. The webOS usage count declines as the AC
of publications lowers, showing a respective relationship in both
as the publication rank degrades. (Supplementary Table 1).

Countries, institutions, and senior authors 
The articles were sorted by country of origin, indicating that

the US (n= 44), the UK (n= 12), and Germany (n= 6) were the
countries that published the most cited articles concerning AV
(Supplementary table 1). After controlling for population, these
three countries were still those with the greatest number of publi-
cations on AV, in the following order: UK (1.77754E-07), US
(1.30066E-07), and Germany (7.19685E-08). The most published
countries, affiliated institute, senior author, and their respective
number of articles are listed in Supplementary Table 2. The
University of California(n= 5) was the most affiliated institution,
and Professor William J Cunliffe was the most published senior
author(n= 5). 

Journal of publication
The 100 articles were published in 36 different journals, with

76% of the papers being in the field of dermatology (Figure 2). Of
these articles, the largest number was published in the British
Journal of Dermatology (n= 15), followed by the Journal of the
American Academy of Dermatology (n= 14) and Archives of
Dermatology (n= 10). The top five most published journals and
their impact factors are listed in Supplementary Table 3.

Article design and research focus
Of the 100 most cited articles, 72 were original articles, 23

were reviews, and five were editorial materials. 
The original articles were then classified into different

research focuses: treatment (56%), epidemiology (19.5%), patho-
genesis (16.5%), and others (8%) (Figure 3). Of the original arti-
cles that focus on treatment, 55% were clinical trials (n= 22), 33%
were randomized controlled trials (n= 13) (RCT`s) and 28% of the
original articles had a level of evidence (LOE) of 1 (Figure 4).
Between 2001 and 2010, there was a surge in treatment focused
original articles compared to prior decades (Figure 3). When ana-
lyzing the rise with respect to study design, analysis shown that
the higher volume of publications is a result of a higher number of
RCT`s (n= 13) and clinical trials. (n=10) Out of the 13 RCT`s,
three were about the effect of a low-glycemic diet on AV and five

                                                                                                                  Article

Figure 1. Citation analysis of the top 100 most cited articles as pre-
sented by total citation (TCs) and annual citation (ACs) in each 10-
year interval.

Figure 2. Distribution of publication journals that published the
most articles on acne. 
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were about phototherapy and laser therapy for AV. When examin-
ing the difference between the AC and TC of RCT`s and clinical
trials between 2001 and 2010 compared to the RCT`s and clinical
trials in the remaining articles, the various periods differences in
TC were not statistically significant, whereas the AC between
2001 and 2010 were significantly higher than the remaining arti-
cles (RAC= 0.43, p = 0.02), with regards to RCT`s and clinical tri-
als. Further analysis has raised three recurring themes: children
(n=8), mental morbidity (n=5), and diet (n=4).

Of the original articles that were focused on treatment, 33%
were about photo and laser therapy for acne, and of the epidemi-
ology-related articles, 43% focused on adolescence.
(Supplementary Table 1)

Discussion and Conclusions
In the current BA, we present the main highlights and changes

that have taken place over the years, explain the differences
regarding publication, and conduct conclusions that may help
improve the general understanding of acne, eventually leading to
better treatment. The top cited acne articles were published
between 1974 and 2018. However, a substantial surge was noted
between 2001 and 2012, in which 47 articles were published on
AV (Supplementary table 1). This might be explained by the treat-
ment research focus, also surging that decade (Figure 3).
Photodynamic therapy (PTD) was the therapy of interest that
decade, trying to find better treatment modalities than Isotretinoin
due to its significant cutaneous and systemic side effects (21,22).
Photodynamic therapy success is mainly due to sebaceous glands’
destruction, leading to decreased sebum production.22,23 Yet, there
is no consensus on performing PDT for AV therapy.22,24

In addition, the surge in treatment research focus is likely due
to the growing interest in the aesthetics, beautification, and cos-
metology fields that have accelerated since 1990.25 The sharp
decline in publishing articles between 2012 to 2022 is due to a
lower treatment research focus (Figure 3). The only article pub-
lished regarding treatment that decade was the guideline (top
cited) that arranged all the former treatment modalities. The high
ACs of this article can be attributed to the importance of guide-
lines that presents updated grading, classification, and manage-
ment options for a certain disease.26 This points out that treatment
modalities for AV should be further investigated to find an appro-
priate therapy.  

The median and the mean TCs rate for AV are 113 and 142.73,
respectively, placing AV relatively behind psoriatic arthritis
(265.9) 15 and melanoma (526),16 emphasizing that AV needs to be
further investigated and will be a growing field in the future
research.

The average of TC was ascending parallel to the increase in
AC (Figure 1). In addition, a strong positive correlation was found
between ranking by ACs and the respective decline in webOS
usage count since 2013 (Supplementary table 1), supporting the
idea that BA should rank cited articles according to Acs to counter
the bias that older papers have a greater chance of being cited.27
Our analysis indicated that most of the top cited articles sorted by
country of origin after controlling for the population were the UK,
the US, and Germany. This finding might be attributed to the glob-
al burden of acne disease, which may vary according to patient
demographics.4,28,29 Acne is most significant in Western Europe
(including the UK and Germany), high-income North America,
and southern Latin America. In addition, it may also be related to
improved recording and high healthcare accessibility in those

countries. More than that, acne was the most common reason for
visiting a dermatologist below 18 years of age30 and the most com-
mon skin condition across the US.31 Economically related, annual
acne cost is enormously high in US and Germany (estimated at $3
billion32 and over 400 million euros/ year,33 respectively). Another
potential reason for the difference between the number of articles
published among the countries (Supplementary Table 1) is the
high glycemic index aspect associated with acne.34,35 For example,
the US ranked 12th highest obesity country worldwide due to an
increased glycemic index diet,36,37 compared to Japan, in which the
traditional Japanese diet is known to prevent obesity.38

The majority of the top cited articles were published in the
British Journal of Dermatology, followed by the Journal of the
American Academy of Dermatology and the Archives of
Dermatology (S2). This finding might be attributed to the coun-
tries in which these journals are published, also related to the
acquired trend in which researchers are more likely to select high
IF journals for citations (S1). 

The epidemiology of acne ranked second behind treatment in
the research focuses. According to our results, out of the epidemi-
ological articles, three were concerning the psychiatric and psy-
chological impact of acne,39,40,5 seven were regarding the preva-
lence of acne in adolescence,5,39,41-45 and two focused on the inci-
dence of Propionibacterium Acnes.46,47 In addition, an obvious
peak of RCTs studies between 2003 and 2012 was noticeable
(Figure 4). Out of them, four were concerning the low glycemic
diet on AV.34,35,48,49

Article

Figure 3. Distribution of original articles with a research focus by
decade.

Figure 4. Distribution of study design by decade. 
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Only nine articles were related to the pediatric population;
seven papers that focused on epidemiology, were about children’s
quality of life, one was about acne risk factors, and one revealed
the psychological aspect of children with acne. As a result, the
main question arises- is the current treatment for acne, a common
skin disease influencing approximately 85% of teenagers, satis-
factory?

The current study had several limitations. First, our citation
analysis didn’t exclude the influence of self-citation, which may
point out that citation ranking does not always measure quality but
rather awareness of a specific topic and degree of recognition. In
addition, older articles had higher chances of being cited, and even
the most cited papers have no citations when they are just pub-
lished.27 Our analysis tried to correct this bias by ranking the arti-
cles according to ACs.

In conclusion, our study provides a detailed BA of the top 100
cited articles related to AV in the last five decades, analyzing
acne’s epidemiology and treatment modalities.
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