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Objectives: To analyze the quantity and characteristics
of Saudi Arabias (SAs) dermatology research
publications throughout the years.

Methods: A literature search was conducted between
October 2018 and July 2019 in the Dermatology
Department, College of Medicine, King Saud
University, Riyadh, Saudi Arabia. PubMed was used
as a scarch engine, to retrieve dermatology-related
publications in SA - from the date of the first article
publication in 1982 to December 31, 2018.

Results: Five hundred publications were included.
Two-thirds of them were written between 2010 and
2018. Approximately 50% were from the central
region and only 3% were multiregional studies.
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Funding support was described in 13% of these
publications. The top 5 most-researched fields were
infectious disorders (12%), genodermatosis (10%),
hypopigmentation ~ disorders (9.4%), neoplastic
disorders (9%), and hair disorders (7%). Two-thirds
of the publications were observational studies, and
mostly case reports (44%).

Conclusion: Dermatology research in SA has increased
over the past decade. However, the quality of research
remains inadequate. Saudi Arabias dermatology
research output is affected by the availability of
funding and national research projects, which could
improve the studies’ quality. We recommend the
establishment of data registry units that can aid
researchers in producing high-quality studies, while
encouraging the collaboration of different centers in
various SA regions (and abroad) to conduct research
with generalizable results.
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Kingdom of Saudi Arabia (KSA) is the largest
ountry in the Middle East, and among the
largest top twenty countries in the world, extending
more than 2 million kilometers in land area, with
geographic, demographic, and economic advantages.'
The country continues to acknowledge the importance
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of research and the development of research centers,
which is well-recognized through the 2030 vision lead
by the Chairman of the Council of Economic and
Development Affairs, Prince Mohammad bin Salman
Al-Saud.*

Moreover, KSA has one of the fastest-growing
higher education systems, having instituted a number
of world-class universities and advanced technical
institutes across the country.”” There are over 65
universities and degree-awarding institutions, with
an educational budget of over $55 billion for the
year 2014." During the period from 1996 to 2012,
SA has contributed more than 100,000 papers in the
sciences and in medicine alone, with a total of 16,196
publications.®

It is well established that current medical practice
is guided by evidence-based medicine (EBM) and an
important element of medical training in SA is health-
related research. Over 95% of resident physicians, who
work in different specialties and regions of Riyadh,
recognize the importance of research in health care;
most are involved in a research at one point during their
medical training.”

Although medical research in KSA is growing,
compared to previous years, it cannot stand against
other leading countries, such as the United States
(USA) - ranked as the number one country in research
activity.®” According to Scimago Journal & Country
Rank (SJR), which analyzed the number of publications
per country and citations per document between
1996 and 2018, KSA was ranked 43rd and 42nd out
of 239 countries in terms of documents published
and citations, respectively; with a total of 182,753
documents published and 194,6422 citations.’

Bibliometric indicators are needed to provide
an assessment of previously published data in SA,
specifically dermatology-related publications, our field
of study. This paper’s aims are 2-fold; to i) analyze
the quantity and characteristics of dermatology-
related publications from the KSA and ii) determine
the distribution of dermatology publications in KSA
according to field or topic covered, type of study design,
journal in which they were published (name and its
impact factor), ethical status, year of publication,
geographical location of the publication, authorship-
related information (name and number of authors), and

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.

affiliated institution. This study provides KSA’s detailed
analysis of dermatology related publications patterns.

Methods. This retrospective, descriptive study was
conducted between October 2018 and July 2019 in
the Dermatology Department, College of Medicine,
King Saud University, Riyadh, KSA. We conducted
a literature search to retrieve all dermatology-related
publications in SA from the date of first published
article in 1982 through December 31, 2018. Our
extensive online search was performed utilizing the
PubMed® search engine (National Library of Medicine,
Bethesda, Maryland, USA). PubMed was chosen
because of its specialization in medical literature, and
the use of its Boolean operator search capacity and its
Medical Subject Headings (MeSH) terms; this improves
probability of compiling the biggest number of
relevant publications, with the large number of records
available from publisher-supplied citations and the
MEDLINE® (National Library of Medicine) database.
The search strategy included terms that are pertinent to
the field of dermatology which were combined using
the Boolean operators “and” or “or”. We utilized the
following MeSH terms: “Dermatology” AND “Saudi”,
“Cutaneous” AND “Saudi”, and “Skin” AND “Saudi”,
with SA designated as the affiliated country.

We included all dermatology-related publications
conducted in, and published from KSA, including
international collaborative studies, with a primary
author affiliated with a Saudi institution, and the
study sample consisting of Saudi nationals or residents.
Original articles, case reports or series, and reviews were
included in our study. Whereas, book reviews, meetings’
abstracts, communications, news items, letters,
supplementary articles and editorials were excluded.
In addition, articles published in languages other than
English were excluded. Each included publication was
analyzed comprehensively for the following data: title of
the study, journal name, journal impact factor, citations’
number, year of publication, geographical location in
which the study was originated, location level, first
author-related information (affiliated institution, name,
gender, and specialty), collaboration pattern, study
design, field of interest, ethical approval status, consent
status, and funding support.

This study was approved by the Institutional Review
Board (IRB) of the College of Medicine, King Saud
University, Riyadh, KSA. Data were collected, stored,
managed and coded in a spreadsheet using Excel 2010°
software. Data were analyzed using SPSS® version
21.0 (IBM Inc., Chicago, Illinois, USA). Descriptive

analysis was primarily carried out, where categorical
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variables were presented in the form of frequencies and
percentages and continuous variables in the form of
means. Several characteristics were further analyzed to
show their distributions within some chosen subtypes.

Results. Based on our inclusion criteria, a total of
500 publications were selected for analysis. The first
dermatological study conducted in SA was published in
1982. During the period from 1982 to 2018, a gradual
increase in the number of publications was observed in
the first decade followed by a decrease in the subsequent
decade (Figure 1). A clear rise in the rate of publications
was seen between 2013 (17 papers/year) and 2018
(67 papers/year), with a slight drop in 2015. The
average increase in this period was 13 articles per year.
In our review, two-thirds of the studies were published
within the last 9 years (2010-2018), while only 3% of
them were published in the first decade.

The annual cumulative number of citations based on
Google Scholar, at the time of our data analysis (July
2019), is presented in Table 1. A fluctuation in the
number of citations between the researched papers was
observed. The highest number of citations per article
was 304 for a study published in 2012, followed by 111
citations for articles published in 2002 and 91 in 1987.

Most studies were exclusively conducted in KSA,
while only 7% were carried out in collaboration with
other centers abroad. The proportion of regional
publications versus the total number of national
publications varied, with 52% from the central region,
24% from the eastern region, 12% from the western
region, 6% from the southern region, 3% from the
northern region. We observed a decrease in collaborative
work between the country regions, which account for

only 3% of the analyzed publications (Figure 2). Of
the total number of publications, 24% stated that an
IRB approved them and a similar percentage stated that
informed consents were obtained from the participants.
Only 13% of the published manuscripts were products
of funded projects. Al-Qassim University, King Saud
University and King Faisal Specialist Hospital and
Research Center were the top 3 funding institutions,
respectively.

The retrieved documents were published in different
dermatological and non-dermatological  indexed
journals. Table 2 illustrates the most highly represented
journals. The remaining journals had less than 10
publications each. The impact factors of these journals
as listed in the Web of Science (2018) are shown in
Table 3.

When the data were analyzed by field (Figure 3),
the most researched field was infections, comprising
61 (12%) articles. Of these studies, leishmaniasis was
the most common subtype, with 24 studies published
in the 1980s and 1990s. The second most-investigated
field was genodermatosis, with 51 (10%) studies. The
first paper about a dermatological genetic disease was
published in 1992, with the majority about cornification
skin disorders and blistering diseases, including 15
papers each.

Although disorders of hypopigmentation represent
the third most common field, with 47 publications
(9.4%), all of which were focused on vitiligo. The
field of hyperpigmentation disorders comprised only 6
(1.2%) studies.

Neoplastic diseases were the fourth most common
field, with 43 (9%) of the research studies. Published

papers involve a variety of dermatological neoplasms
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Figure 1 - Saudi dermatological publications pattern by year of publication (N=500).
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Table 1 - The annual number of publications and citations (N=500).

Year Total Total Citations Highest
number of number per citation
publications  of citations publication
1982 1 27 27 27
1984 1 53 53 53
1986 2 3 1.5 2
1987 3 190 63.3 91
1988 3 51 17 44
1989 5 160 32 64
1990 3 41 13.6 22
1991 7 122 17.4 74
1992 3 26 8.6 15
1993 9 193 21.4 56
1994 7 79 11.3 30
1995 12 136 11.3 47
1996 11 275 25 73
1997 14 210 15 45
1998 8 98 12.3 37
1999 5 71 14.2 27
2000 8 176 22 81
2001 4 149 37.3 69
2002 22 555 25.2 111
2003 9 148 16.4 50
2004 14 150 10.7 30
2005 4 99 24.7 46
2006 11 58 5.3 32
2007 6 67 11.2 45
2008 5 88 17.6 43
2009 5 93 18.6 38
2010 11 217 19.7 93
2011 27 500 18.5 57
2012 27 802 29.7 304
2013 17 170 10 42
2014 32 375 11.7 60
2015 29 215 7.4 21
2016 48 183 3.8 16
2017 60 146 2.6 21
2018 67 31 0.5 3
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3% 3%
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Central Eastern Western Eastern Northern Multiple
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Figure 2 - Saudi dermatological publications pattern by study region
(N=500).

Table 2 - Top 10 journals published dermatological studies from Saudi

Arabia.
Journal name IF n (%)
International Journal of Dermatology 1.794 61 (11.9)
Annals of Saudi Medicine 0.808 41 (7.8)
Saudi Medical Journal 1.055 36 (6.8)
Journal of the American Academy of 7.102 26 (4.9)
Dermatology
Journal of Cutaneous Medicine and 1.422 19 (4.0)
Surgery
Indian Journal of Dermatology, 3.030 19 (3.8)
Venereology, and Leprology
Indian Dermatology Online Journal NA 18 (3.4)
Pediatric Dermatology 1.178 11 (2.5)
International Journal of Health Sciences NA 12 (23)
Dermatologic Surgery Journal 2.190 11 2.1)

IF: impact factor according to the Web of Science platform, 2018
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Figure 3 - Saudi dermatological publications pattern by study field
(N=500).
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Figure 4 - Saudi dermarological publications pattern by study design.

such as vascular tumors, cutaneous T-cell lymphomas,
adnexal, keratinocyte and benign  melanocyte
neoplasms. No study on melanoma was identified in
our study.

Hair disorders were presented in 34 (7%)
publications, considered the fifth most common
field. Half were relevant to alopecia areata. An equal
number of publications was focused on dermatological
public health, mainly studying the pattern of various
skin diseases as well as patient awareness in different
dermatological aspects.

Furthermore, other less frequently reported
fields were analyzed in our study. Researches on
papulosquamous disorders involved 24 articles; of
these, 20 were about psoriasis. Therapeutics of different
dermatological subjects were discussed in 24 published
studies. Twenty-two were in the field of follicular
occlusion disorders, and were divided into 19 articles
on acne vulgaris, 2 articles on rosacea, and 1 article on
hidradenitis suppurativa. A total of 16 articles were
about eczematous disorders. Dermato-surgery field
accounted for 13 published papers. Eight studies were
published in lichenoid dermatosis, connective tissue
disorders, and nail disorders. There were another 6
publications about autoimmune blistering disorders
and 4 publications about different drug reactions, except
Steven Johnson syndrome, which was not presented in
our data. Other analyzed fields included depositional
disorders (6 articles), dermatologic manifestations in
patients with systemic diseases (4 articles), nutritional
diseases (4 articles), psycho-cutaneous (4 articles),
urticaria (3 articles), neutrophilic dermatosis (2 articles),
panniculitis (2 articles), atrophic skin disorders (2
articles), and hypertrophic skin lesions (1 articles).

There were a variety of study designs, including 315
(63%) observational studies, 140 (28%) review papers,
30 (6%) preclinical research and 15 (3%) experimental
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studies (Figure 4). Of the observational studies, the
majority were case reports (44%) and cross-sectional
studies (32%), followed by case control (9%), case
series (7%) and retrospective analysis (6%), while only
2% were cohort studies. The reviews included literature
reviews, a guideline about psoriasis and a single meta-
analysis. The majority of preclinical studies were about
drugs properties. Others included animal experiments,
cell studies, and biochemical, genetic and physiological
investigations. Of the experimental studies, 2 were
randomized clinical trials.

Discussion. Assessing a particular field’s research
performance is important as it allows for recognition
of a field’s productivity and deficiencies in addition to
establishing funding strategies and research programs,
thereby improving research quantity and quality. In
this study, we found it imperative to assess and analyze
SA’s dermatology research publications over the years
to allow for such initiatives. Along with other tools, we
have used mainly bibliometric indicators, since even
with their weaknesses, they have become superior in
assessing scientific research when used properly.'” Our
study showed an overall deficiency in dermatology
research. Nevertheless, the past several years has
witnessed a substantial increase in the number of
publications per year, which is in agreement with other
articles assessing SA’s overall research productivity.'"'?
This could be attributed to several factors; instituting
research hours as requirements for training programs
acceptance, board certification, professional promotion
by the Saudi Commission of Health Specialties and
establishing the excellence allowance in universities.
As Meo' reported, SA has been going through a
technological revolutionary period, developing high-
ranking universities and research institutes, thereby
transforming the country into a knowledge-based
economy.

In terms of research quality, one of the methods used
was to assess article influence on the literature is via
citations number and impact factor of the publishing
journal as. Although this is debatable," both are
reasonable for quality assessment tools."” In regard to
citations, given our review, they averaged 18.19 per
document. This is in contrast to the number of 8.67
citations/document as reported by the SCImago Journal
and Country Rank (SCR),' a portal that incorporates
journal and the country’s scientific indicators from the
Scopus database. This could be explained by the fact
that SCR’s report includes articles from the year of
1996 only, and it is well-known that older articles tend
to be more highly cited than recent ones, as they have
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had more time to acquire citations.'” On a rare occasion
though, the most cited article published by Alghamdi et
al'® had 304 citations, close to being a citation classic;
defined as an article with more than 400 citations."”

Moreover, assessing articles by the journal in
which they are published, we found that journals
with the highest published articles, in descending
order of frequency, were the International Journal of
Dermatology (11.9% of articles) with an impact factor
of 1.8, Annals of Saudi Medicine (7.8% of articles)
with an impact factor of 0.8, and Saudi Medical
Journal (6.8% of articles) with an impact factor of 1.05,
indeed most of the publications were in low impact
factor journals. Less less than 5% of the published
articles were in the Journal of the American Academy
of Dermatology, which has an impact factor of 7 and
only 2 articles were published in JAMA Dermatology,
the journal with the highest impact factor in the field
of dermatology. Thus, it is evident that dermatology
research in SA needs greater effort to improve its quality
and its relevance. This is pointed out by Jamjoom?
who studied the relative international contribution of
the scientific output by different specialties in KSA and
deduced by his calculations that dermatology’s output
had a negative relative contribution. Furthermore,
although publications were highest in an international
journal (the International Journal of Dermatology),
similar to Aboud et al*! who has reported that most
of the publications from the Gulf Cooperation
Council countries were in the International Journal of
Dermatology. Yet it is worth mentioning thatas both our
searches included articles indexed in one search engine
only. Therefore, we likely missed articles published by
local journals in dermatology, which were not indexed
in PubMed, including the Journal of the Saudi Society
of Dermatology and Dermatological Surgery and this
could have affected that statement.

Additionally, to assess quality, we examined whether
articles attained Institutional Review Board (IRB)
and consent from participants, if applicable. We have
included these parameters as they indirectly infer
quality. Investigators are required by IRBs to correct
design flaws identified and to corroborate that studies
are both valid and of value before receiving approval.2
Unfortunately, as mentioned in the Results section, only
24% of the publications stated that they were approved
by an IRB, with a similar percentage documented that
informed consent was obtained. This is alarming, as one
of the ethical justifications to allow research with human
subjects is gaining valuable scientific understanding,
thereby promoting human health care. However, if
there was no review committee to assess the validity

of a study, the integrity of the results obtained may be
unclear.

Another analysis of this study was the relative
contribution of different regions in KSA to the number
of dermatology publications. We found that the central
region had the highest contribution of publications
with approximately 52% of all articles. This may be
due to the fact that the largest city (and capital of the
country), Riyadh, is located in this region and has a
high number of prestigious universities and hospitals.
This finding corresponds with those of other articles on
biomedical research in KSA by Latif,’* who reported
54.3% and Tadmouri et al® who reported 69.9% of
the total biomedical publications were from Riyadh.
However, in terms of collaborative work in between
regions, we found a significant deficiency, with only 3%
of the articles were conducted as multiregional studies.
Furthermore, only 7% of the studies were carried out
in collaboration with other countries. These findings
indicate that there is a great need for collaboration
between regions, and with other countries to create
more valuable research with results that can have a
broader application to many populations.

An important finding of this review was the research
gap in multiple dermatology disciplines. There was
a paucity of epidemiologic studies. The prevalence of
atopic dermatitis, psoriasis, lichen planus, vitiligo and
other common disorders has yet to be determined in
KSA. These types of studies are important to drive
policy change, form guidelines, and initiate funding
support-thereby allowing for more significant studies
to be conducted. Substantial deficits remain in the
understanding of many dermatological diseases and
their treatments, necessitating further research in many
areas. An example is psoriasis, which, even as one of
the most commonly studied dermatoses worldwide, still
has gaps in its research and care.” In our review the first
article concerned with psoriasis was long overdue being
in being published in 2002. One of the unusual findings
of our review was the rarity of studies on melasma and
rosacea, both common complaints in the clinic. In the
field of infections, Leishmaniasis in particular, had
gained a great interest especially during the 1980 and
1990s. The majority of studies were conducted under
the national Leishmaniasis research project, funded by
King Abdulaziz City for Science and Technology, which
may explain the high numbers. However, the project is
now closed even though according to Abuzaid et al®
cutaneous Leishmaniasis is still endemic in KSA and
that efforts should be made to fight it. This underscores
the importance of research funds and their impact on
the rapid acceleration of knowledge.
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This review showed that the bulk of studies were
observational. Of these, case reports and case series
prevailed, and although they advance our understanding
and open up the field for new hypotheses, they are
considered to have low-grade evidence.? There was alack
of experimental studies. There are many opportunities
to conduct trials at many fields of dermatology as it is
a rapidly growing field with many new therapeutics.
There was a similar lack of high quality cross-sectional
studies, though they were high in number, as most had
a convenient sample not a general-population based
sample, thus, making the generalizability of the results
poor.

Study limitations. This study is not without its
limitations. It included electronically available online
articles indexed in PubMed database only. We used
particular MeSH ' terms that helped retrieve most
published articles, relevant to our study; however,
this might have missed some of them. Despite these
limitations, we consider this study to be the first step
towards in-depth analysis of dermatology research in
KSA.

Many factors affect both quality and quantity of SA’s
dermatology research output. The shortage of Saudi
dermatologists does not coincide well with the nation’s
health care goals, as suggested by Bin Saif et al.”” Other
factors include deficits in funding support and lack of
multiregional research collaborations, which would
otherwise improve quality. As such, we recommend the
development of clinical data registry units that can aid
researchers in producing high-quality studies, and the
collaboration of different centers in different regions in
KSA (and abroad) to create research with generalizable
results.
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